OLDIA UNIVERSITY

WOLDIA UNIVERSITY

FACULTY OF SOCIAL SCIENCE AND HUMANITY:

DEPARTMENT OF GEOGRAPHY AND ENVIRONMENTAL STUDIES.

Assesing the livilehood vulnerablity of smallholder farmers to the changing climate and

adaptation strategies in wadla woreda ,northwollo zone.

By:-
Selamyihun Shumye Senbetu

ID no. GSS/14031
Major Advisor:- Getnet Zeleke (PhD)

A research paper submitted to the College of Social Sciences and Humanities Department of
Geography and Environmental Studies Masters in Food Security and Development Program for
the partial fulfillment of the Master of Science in Food Security and Development program.

NOVEMBER, 2024

WOLDIA, ETHIOPIA



WOLDIA UNIVERSITY
COLLEGE OF SOCIAL SCIENCES AND HUMANITIES
FOOD SECURITY AND DEVELOPMENT PROGRAM
ADVISOR THESE APPROVALS SHITE

As thesis research advisors, we hereby certify that we have read and evaluated this thesis
prepared under our guidance by Selamyihun Shumiye, entitled ‘an assessment on climate change
impacts on food security, Evidence from Wadila Woreda, North Wollo, Ethiopia”. I certify that
the thesis is accepted for fulfilling the requirements for the award of the degree of Master of

Sciences (M.Sc.) in “Food Security and Development Program”.

Getnet Zeleke (PhD)

Advisor signature Date----------=----

Page |ii




WOLDIA UNIVERSITY
COLLEGE OF SOCIAL SCIENCES AND HUMANITIES
FOOD SECURITY AND DEVELOPMENT PROGRAM
EXAMINER THESE APPROVAL SHITE

As members of the Board of Examiners of the M.Sc. thesis open defense examination, we certify
that we have reviewed and evaluated the thesis prepared by Selamyihun Shumiye and examined
the candidate. We recommend that the thesis be accepted as fulfilling the Thesis requirement for

the degree of Master of Science in "Food Security and Development Program".
Signed by the examining committee:

External Examiner: Signature Date

Internal Examiner: Signature Date

Chairperson: Signature Date




DECLARATION

I Selamyihun Shumiye Senbetu hereby declare that the thesis entitled “an assessment on climate
change impacts on food security, Evidence from Wadila Woreda, North Wollo, Ethiopia
submitted to the Department of Geography and Environmental Studies at Woldia University, in
partial fulfillment of the requirements for the award of the Degree of Food Security and
Development, is a record of original research work done by me during 2024-2025, under the
supervision and guidance of Getnet Zeleke (PhD), and it has not formed the basis for the award
of any degree, diploma fellowship, or other similar title of any candidate of any university.

Name: Selamyihun Shumiye Senbetu
ID.NO: GSS/14031

Signature:

Date of submission:-03 February 2025
Address:+251940062773

E-mail:-shevoletyihun21@gmail.com




ACKNOWLEGEMENT

First and foremost, | would like to thank the almighty God for helping me with all my duties. |
am glad to reach out and express my sincere appreciation to those who helped me achieve this

SUCCesSS.

| would like to express my special thanks to my advisor, Getnet Zeleke (PhD), for his unreserved
supervision, guidance, and assistance in successfully completing the thesis. He is not tired; he is
appositive thinker; he supports new ideas and comments on every movement for strength in my
paper. He had been very helpful throughout the work, starting from the beginning up to the
successful completion of the thesis. My thanks also go to the Wadila Administrative and

Agriculture Office for giving me the chance for a postgraduate scholarship and financial support.




TABLE OF CONTENTS

Table of Contents

TABLE OF CONTENTS ...ttt ettt sttt st b e st she et e s bt eae e beeat e b e sbeebesbeeatenbens vi
ST OF FIGUIES ..ttt b et b et ettt e bt b e e bbb e n et e nn e e s e iX
CHAPTER ONE ...ttt sttt ettt s h e ea et s h e et e s bt e at et e s bt et e sbeeaeenbesbeeneenbesaeeeesbeeneas 1
L INTRODUGCTION ...ttt sttt et b e bt e s a et st e e be e be e sheesaeesabesabeebeenbeesaeesatesaeeenteas 1
1.1. BACKGROUND OF THE STUDY ..ottt ettt sttt ettt sae et sbe it et b eanas 1
1.2. Statement Of the ProBIEMI ... e 2
1.3 GENEIAL ODJECHIVE ...ttt ettt e st et et e sbeesa et e eaaestesseenbesteessenbesrnentesseennas 5
1.4 SPECITIC ODJECTIVES ...ttt sttt ettt b e e b e 5
1.5 RESEAICN QUESTIONS ......eeeeeeiieeeeiietiete st et e ste st et e e e te e st estesse et e stesseessesseenseseeneessesseensessesssensesseensessennes 5
1.6 NYPOLNESIS OF the STUAY .....oiviceeeiecteeeeee ettt et e s be e be s teesa e beereentesreeanas 5
CHAPTER TWO ..ttt ettt st sttt et e sttt st e st e et ebeesbe e saeesateenteebeesaeesasesatesnbeenbeennes 6
REVIEWED LITIRATURE ...ttt sttt ettt et st st esbe e sbe e saeesane e 6
2.1.Climate Change in the Context Of EtNIOPIA .......cceoverieiiiiieirier e 6
2.2. Implications of Climate Change in FOOU SECUNILY ........ccevuiiieiiiieieieceese et 7
2.3 National Response Towards Climate Change: Adaptation and Mitigation Policies and Strategies ....... 9
2.4 Current Policies on Environment and Climate Change ........cccocuveveieieeceneeeeseeeeeecte e 10
2.5 Ethiopia’s Program of Adaptation to Climate Change (EPACC) ......cccocevvieriinciiiciiiieneeneeseesieeeeen 11
2.6.Impacts of Climate Change 0n FOOU SECUNILY ......c.ccieeeiiiiieieetieeece sttt et ae st 12
2.7 Climate Resilient Green Economy (CRGE) 0Of Ethiopia........ccccceeeviiiesenieniese e 12
2.8. Improving Smallholder Livelihood and Resilience Through Climate-Smart Agriculture (CSA) ....... 14
2.9 Challenges and opportunities for effective implementation of CSA in Ethiopia.........c.cccceeevereninienne. 15
2.10. VUINEIADIIILY ottt st ettt e s be et e st e eba e besbeessesbeessesbesbeenaaseeennans 16

2.10.1. Approaches Of VUINEIaDILY ........c.cciieecirieiesieeee ettt re e e 17

2.10.1.1. SOCIO-ECONOMIC APPIOACK ... .euieieeeeeteete ettt ettt ettt et e e st et et e sae e testeeneesesneeneesneeneas 17

2.10.1.2. Bio-physical APPrOACK .......ccuieieiieiciesteeteste ettt et e st ae e esaeaesraeseesreennas 18

2.10.1.3. The Integrated ASSESSMENT APPIOBCH.........eoitieieiiiieere ettt et 19
2.11. Adaptation and Sustainable DeVEIOPMENL .........c.cceeeeiiiieieieee e ennens 19
CHAPTER THREE ... .ottt ettt ettt b e e s bt e s at e et e e beesbeesbeesbeesaeenas 22
3. RESEARCH DESIGN AND METHODS ......ccoootiiiiteiereetesieete sttt sttt be et sve e e 22

3.1 DeSCription OF the STUAY ATBA.....c.iiuieiereieiee ettt ettt teeate sttt neesbeene e tesneeaeseeeneans 22




3.2 RESEAICN DBSIGN...c.viitieiiitieieste ettt ettt ettt e s e et e st e ere e beste et e beeseessesbeessesteesaensessaessesbesssestesseensesresneans 23

3.3 Study Population ,sample size and sampling teChNIQUE............ooeririerieriiieieeeeeeeeeee e 24
3.4 Data Collection and INStrUMENTALION .......c..cerveuirieiirieirieirtcerree ettt 26
3.5 DAtA COIIECLION ....cuiieeee bbbttt b et b ettt seebeneenen 26
3.5.1 KeY INFOrMAaNt INTEIVIEWS .....ccveeviitieiicieetete sttt ettt ettt e s re et esteera e besbeesaesbessaestesreensesrennnans 27
3.5.2 QUESTIONNAITES. ... veeueeiereeeeieieeeee et et e ste et erte s et e testeeseensesseeseesseeseesesseensesseeseensesseensessesnsensesneensessennsans 27
3.6 Data ANalYSiS MELNOUS ......c..ocvieeeiictieteceetee sttt ettt e s e e ra et e s beesaesbesasestesreessesreennans 28
CHAPTER FOURL ...ttt ettt st sttt et e e s bt e s at e st e st e e be e b e e bt e sbeesateeateeseesbeesbeesaeenas 29
4. RESULTS AND DISCUSSION ....ootiiitiiiieettetesie ettt sttt ettt sttt ettt et sttt eatenbesaeetesaeeaeas 29
4.1. Demographic Characteristics of Household Heads.............ocoviririneniininineeeeeeeeeee e 29
4.2. Socioeconomic condtion of HOuSeNOId HEAMS ............ceoveueriiiniiinicincccrc e 30
4.3 Climate change and livelinood VUINErability .........cccoveiriririneneee e 31
4. 4 Correlation analysis 0f VariabelS.........c.oov et 70
4. 5 regrassional analysis Of Variabels............ooiviririiiiiicee e 77
CHAPTER FIVE ..ttt ettt sttt st e b e bt e s b e e sbe e saeesabeebeenbeesbeesanenas 80
CONCLUSION AND RECOMMENDATION ...ttt ettt sttt st st et saeesaeesanesaneeas 80
5. CONCIUSTON ..ottt b et b e b et b et ettt b ettt eb e e bt e enes 80
5.1 Recommendation and policy imPIICALIONS ..........cecvririeririeiereeere e eneens 85
REFERENCE......cc ettt et h e sttt et e b e bt e s bt e sat e eat e et e e nbeesbeesaeesabeebeenbeenns 86

Annex 1: Questionnaire for NOUSENOIT SUIVEY .........ccuieieiieieeeeeesee e e 90




LIST OF TABLES

Table 1 Target Kebeles Population and Sample Size...........ooviniiiiiiiiii e 26
Table 2 SEX Of the FESPONUENTS......c.o ittt ettt sttt st ebee esert et ts e ebeses et ebe sea st ebeses s eae s s bt ebe seabenenes 33
Table 3 family Size OF the FESPONUENT........ocv ettt ettt e bt ees s e et e s e 33
Table 4 educational level of the reSPONUENT ..........covieiiieieieee et e e e ra s e b e besreens 34
Table 5 marital Status Of the FESPONUENT ..........oiriiieiee ettt 34
Table 6 respondents working person in the NOUSE NOI ...........c.cceviiiiiiiiieeee e s 35

Table 7 Factors Affecting the AdOption 0f CSA PIaCtiCe .......ccovueieiriiiriricieeree et 76




List of figures

Figure 1 number of children in the SChOOL............oviiii ettt b e e 36
Figure 2 number of dependent in the house NOI............cooiiiriiiiii e 37
Figure 3 respondents distance from the nearest MAarket CENLET .........oviiiieeeeierierire et sreas 38
Figure 4 respondents distance t0 all WEAtNEr FOAA .........cc.coviirieiririeisereeee et 39
Figure 5 respondents farm land OWNEIShiP STALUS ........c.ccvieeiieieiiererie ettt sa et sresteere e s e s ebesesreas 40
Figure 6 respondents [and OWNErship SECUIILY STALUS........cererteirierireniereeesiereee sttt st 41
Figure 7 respondents grazing land STALUS .........cccvevieriireiiseseeiestest et tese e e s et e te e stesteesaesaessessesbesteeseessessansessessens 42
Figure 8 respondents the size Of 1and USEd tWICE 8 YEAT .....c..evueuiririeinierieitsiereee sttt 43
Figure 9 respondents health StatUS...........cceceiieireeieierere e Error! Bookmark not defined.
Figure 10 respondents causes of health ProbIEM ...........oo e 44
Figure 11 respondent’s frequent health issues impact on household aCtiVities.......c.ceevereierieriereereenienieeeeeeeniens 45
Figure 12 respondents status of using health care Service ..........cocooeveveneencnnicneneenenn Error! Bookmark not defined.
Figure 13 respondents NEAITN GCCESS ........cuiciirieiieiecie ettt e e st e s re e te e e esteesaesssesse e seessennsenneas 46
Figure 14 respondents challenges to address NEalth ISSUES .......c.ciervrirerieinee e 47
Figure 15 respondents means of iNCOME gENEIALION ..........ccveiieiieiie et e s ebeeaneennas 48
Figure 16 respondents experience on engagement of agriCUITUE ..........cccccvririeiiiinenine e 49
Figure 17 respondents membership in COOPEratives..........cocvvvereereereeeceeeveseeseeseeneens Error! Bookmark not defined.
Figure 19 respondents water SOUICES reliability..........coeviiiririeireeee e 50
Figure 20 respondents challenge in accessing water for agriCUItUrE..........ccuecvevieeierce it 51
Figure 21 respondents livestock holding STatus ..........coccveereneiineneineneeseeeeeene Error! Bookmark not defined.
Figure 22 respondent classification of their eCONOMIC SLALUS .........c.eecvieierierieiee e 52
Figure 23 respondents trends 0f Crop ProdUCTION .........cocciririeirierieinere ettt s s 53
Figure 24 respondents trend of vegetables ProdUCTION ..........ooeeii i 54
Figure 25 respondents agricultural production CONSIIAINTS ..........ccevvrierirerieeieierese e eese ettt sse e aessesseseeas 55
Figure 26 respondents severity status of the constraints..........c.ccccevvveveeveeviesveeseeseennn, Error! Bookmark not defined.

Figure 27 respondents traditional knowledge of using prediction and adaptation of climate changeError! Bookmark
not defined.

Figure 28 types of traditional methods used to predict weather or climate Patterns..........ccecveveverievesereeceeriesereseens 56
Figure 29 respondents traditional farming practice to adapt climate variability............cccooeevveiiiviecicceceeeee, 57
Figure 30 respondents reason of less reliability of tradition knowledge to predict .........ccceoveveverieveneneeeerereene 58
Figure 31 respondents challenge of continuing or preserving traditional knowledge for climate adaptation.............. 59
Figure 32 respondents climate related events negatively affected your house hold income or food security in the past
KO = £ J TP Error! Bookmark not defined.
Figure 33 respondents food security and income disturbance climate related events..........cceevvevvveieeiieneeseereeeeenen, 60
Figure 34 respondents cope up mechanisms food shortage caused by climate VENts .........cccccevvvvvvnereeierierennnnens 61
Figure 35 respondents trends of foOd SNOItage OVEI AYEAN .........ccueiiieiirerieieieeee ettt st see 62
Figure 36 respondents source of food during fOOd SNOMAQE..........ecvvirieieeeieere e 63
Figure 37 respondents production level with out fertilizers .........c.ccoccevevenininieninnene. Error! Bookmark not defined.
Figure 38 respondents production Of CrOP tYPES ......cveverereresereeeeteee e Error! Bookmark not defined.
Figure 39 respondents trend over crop choice from past and NOW ...........cccoeceveeeeeenee. Error! Bookmark not defined.
Figure 40 respondents response on frequency and incidents in the 10Cality ...........cccvivverceeiecenine e 64
Figure 41 response of flooding incidence and frEQUENCY .......c.coveriiiiiiinenieeee et 65
Figure 42 respondents response on frequency of rain fall happen before and after normal date............cccoeveennennee. 66
Figure 43 respondent experience on incident and frequency of SNOWSs............cccceceeueeee. Error! Bookmark not defined.

Figure 44 respondents response on daily temperature treNd ..........c.ccceereereneineneseeese e e 67




Figure 45 respondents response on frequency and incidence of animal disease

ACRONYMS

CRGE

CSA

GTP

IPCC

NAPA

UNCCD

WCDP

Page |X

Climate Resilience Green Economy

Climate Smart Agriculture

Growth and Transformation Plan

Inter Governmental Panel on Climate Change
National Adaptation of Action

United Nations Convention to Combat Desertification

World Conference on Disaster Prevention




ABSTRACT

Adverse effects of climate change are determined not only by the changing climate but also by
sensitivity of human and natural systems to these changes (Roncoli, et al., 2001). Vulnerability
and adaptive capacity varies both in space and time. Many factors contribute to vulnerability and
adaptive capacities, including: physical, political, institutional, financial, market forces, available
information and technologies (Smit & Pilifosova,2003).

This study aim to assess livelihood vulnerability of smallholder farmers to climate change and
their adaptation strategies in Wadla Woreda, North Wollo, Ethiopia.. the section of society most
vulnerable to climate change impacts on food security status and reason behind it to know
constraints that aggravate vulnerability to climate change in the woreda, and to identified local
and institutional adaptation /coping/strategies. Data were collected from 130 respondents through
House hold surveys, key informant interviews, and focus group discussions. Analysis by
descriptive and inferential analysis. Using descriptive statistics, multiple regression models for
the purpose of socio-economic, extreme weather events (climate related hazards), and
institutional factors significantly influence the food security status of the respondents in the study
area.

The findings indicate respondents food security status in the study area were adversely impacted
by extreme weather events such as rain fall variability, temperature variability, snow, extreme
cold, pests and disease, water scarcity, lack of knowledge to predict climate and weather patterns
and extreme flooding . Factors such as family size, working personnel in the household, number
of dependency in the house hold, land ownership status, grazing land ownership, distance to all
weather road, were crucial in influencing the food security status and adaptation of climate
change impacts of the house hold in the study area. The study demonstrates that adaptation
practices, including crop rotation, organic and in organic fertilizers, focus on animal only,
diversifying crop and soil and water conservation, use of improved seed ,change the culture of
production were practiced.

The coup up mechanisms were remittance, productive safety net program, selling asset,
minimize size of meal, migration, borrow money from private and governmental institutions e.t.c
were practiced in the study area. This study concluded that Wadla woreda were a woreda
characterized by large number of land but land were cultivated by traditional agricultural
practice and highly influenced by climate change related hazards and the impacts become severe.
Subsistence crop and animal husbandry farming is not enough to feed the entire household
sufficiently throughout the year. Therefore, policies should promote initiatives that invest more
in rural off-farm activities to generate employment to enable households increase their income
and thus be able to improve their food security status and minimize climate change impacts. This
study recommends strict environmental literacy and adopt the climate smart agricultural practice
is the only option to combat climate change impacts on the food security status of the society.




Keywords: climate-smart agriculture; food security; adaptation, climate change impacts;
Livelihood vulnerability; econometric models, multiple regression model, wadila woreda.
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CHAPTER ONE

1. INTRODUCTION

1.1. BACKGROUND OF THE STUDY

Global climate change and associated weather extremes continued posing considerable
challenges on the contemporary world. A number of models have projected implications of
climate change for the world with variance by locations, and by all means Sub Saharan Africa
has been found the most vulnerable to impacts perceived (CARE, 2009). Climate induced food
shortages and chronic diseases affected billions of people in developing countries (IPCC, 2007b).

Adverse effects of climate change are determined not only by the changing climate but also by
sensitivity of human and natural systems to these changes (Roncoli, et al., 2001). Vulnerability
and adaptive capacity varies both in space and time. Many factors contribute to vulnerability and
adaptive capacities, including: physical, political, institutional, financial, market forces, available

information and technologies (Smit & Pilifosova,2003).

In these cases, rising temperatures, increasingly erratic rainfall, and more frequent and severe
floods and frequent droughts have significant consequences especially to those who depend
highly on use of natural resources such as agriculture for their livelihoods. It is consensus that
changes in temperature and precipitation will result in changes in land and water regimes that
will subsequently affect agricultural productivity (World Bank, 2003;CARE, 2009).

Ethiopia is one of the most vulnerable countries in the world to climate change including
variability. The country’s economy is principally dependent on rain fed agriculture. The sector
contributes 85% of employment opportunities; generates more than 45% of GDP and 90%




foreign exchange earnings, and up to 95% of crop production has been produced by small

holders who are subsistent farmers with less adaptive capacity to climate change (Aragie, 2013).

Many believe agriculture is the most susceptible sector to climate change. This is attributed to
the fact that climate change affects the two most important direct agricultural production inputs,
precipitation and temperature (Deschenes & Greenstone 2006). Climate change also indirectly
affects agriculture by influencing emergence and distribution of crop pests and livestock
diseases, exacerbating the frequency and distribution of adverse weather conditions, reducing
water supplies and irrigation; and enhancing severity of soil erosion (Watson et al. 1998; IPCC
2001).

This study aims to answer questions: what is the trend of climate change, what is the impact on
livelihood, who is vulnerable to the impact and why, what are other constraints that exacerbate
societal vulnerability, and what are the existing opportunities rather than vulnerability in addition
to local and institutional coping mechanisms and how they can be viewed from sustainability and
aid free society building point of view. The empirical material of this study will be based on
current climate impact data that will generate from local stakeholders from Wadla Woreda
North Wollo zone, Ethiopia. By examination of directional change in the current climate impacts
and responses, and predicting future adaptive capacity and constraints of the communities, this
study distinguishes the community’s ability to cope with the future likely climate change impacts
(Smit & Pilifosova 2003).

The ambition of the study is to remediate both knowledge about climate change and socio-
economic condition in the Wadla woreda. Although the study focuses on the Wadla woreda, it is
held that the result generated from this study is relevant to many areas of the county as well as

other countries with a similar climate and socio-economic structures.

1.2. Statement of the Problem

The Ethiopian government has recognized climate change as a threat to its national development.
The country has signed most of the international environment conventions including those
specifically focused on climate change: it ratified the UNFCCC in May 1994, UNCCD United
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Nations Convention to Combat Desertification in June 1997, and the Kyoto Protocol in February
2005 (Senbeta, may,2009).

The country prepared a National Adaptation Programme of Action (NAPA) to fight the impacts
of climate change and desertification (Amsalu and Gebremichael 2009). The program clearly
states the urgency of taking practical adaptation and mitigation actions in many social and
economic sectors to enhance food security in the community (NMA 2006; Epsilon International
2011).

CRGE (Climate Resilient Green Economy) strategy recommends the use of low carbon
solutions to leapfrog other economic sectors while realizing the ambitions set out in the country’s
GTP. CRGE Present an overarching framework to marshal a coherent response to climate
change, to generate both innovative thinking and a course of actions to meet the challenges
associated with the transfer of climate-friendly technologies and finance for the construction of a
climate resilient green economy in Ethiopia (NMA 2006; Epsilon International 2011).

GTP (Growth and Transformation Plan) recognized Climate change as a huge threat. It stipulates
the country’s ambitions to build a CRGE by 2030. The country has formulated a number of
policies, strategies and action plans aimed at promoting Environmental protection, sustainable
development and poverty reduction improving the food security status of the community.
However, lack of local specific focused policies and legislation were a serious impediment to
deal with the adverse impacts of climate changes on food security status of the community
(Sintayehun 2008).

Kassahun (2008) also stated, it is important and high time to take climate change issues into the
country’s policies, program and guidelines. However, the current policies, strategy and laws
related to climate change and sustainable agriculture for the enhancement of food security status
are adequate. But still they are not well implemented for the sake of upgrading the food security
status of local level in the study area wadla woreda in particular. Therefore, creating awareness

about
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In Ethiopia, Deressa et al., (2008) have conducted an integrated quantitative vulnerability
assessment for seven Regional States of the total eleven regions by using biophysical and social
vulnerability indices. The study will found that decline in precipitation and increase in
temperature are both damaging to Ethiopian agriculture and endanger the livelihood and food
security issues in the study area wadla woreda just like that of the other vulnerable woredas in
ambhara region.. Many researcher acknowledged as their study was highly generalized and further
study is needed at local levels, particularly at district and villages, one of a gap this study is
aimed at wadla woreda north wollo zone will filling the generalized climate change impacts on
food security status of the country and the region led disaggregated to woreda wise and area

specific as well as climate change induced opportunities will be assessed in detail.
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1.3 General Objective

The general objective of the study is to assess livelihood vulnerability of smallholder
farmers to climate change and their adaptation strategies in Wadla Woreda, North Wollo,
Ethiopia.

1.4 Specific objectives

To analyze the degree of climate variability in the study area.
To examine livelihood vulnerability at household level.
To assess major climate change adaptation practices and factors affecting choices of

farming households on adaptation methods

1.5 Research Questions

What looks like the trends of climate variability in the study area?

what is the degree of livelihood vulnerability at household level

What are the actual smallholder farmers local climate change adaptation strategies in the
study area?

Which factor will affect climate change adaptation practice in the study area

1.6 hypothesis of the study

Hypothesis (Ho). There are significant impacts of climate change on the livelihood vulnerability
dimensions and couping mechanisms of communities in different natural-disaster-threatened

areas of the woreda.

Hypothesis(HA). There are no significant impacts of climate change on the livelihood
vulnerability dimensions and coupling mechanisms of communities in different natural-disaster-

threatened areas of the woreda.
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CHAPTER TWO

REVIEWED LITIRATURE

2.1.Climate Change in the Context of Ethiopia

Ethiopia is highly affected by climate change due to three main reasons; (i) about 80% of the
population is largely depend on rain fed agriculture (ii) low income country (iii) varied
geographical locations with different magnitude of climate impacts. Climate change induced El-
Nino increase the average temperature and affect rainfall pattern in time and space leading to a
recurrent drought which results in food insecurity particularly in dry and semi dry areas of the
country. The country has experienced 16 major national droughts since the 1980s, along with
dozens of local droughts. In Ethiopia climate change is already taking place now, thus past and
present changes helps to indicate possible future changes. Over the last decades, the temperature
in Ethiopia increased at about 0.2-0.37 °C per decade (Kassahun 2008).

The increase in minimum temperatures is more pronounced with roughly 0.4 °C per decade
(Mengistu 2008; Kassahun 2008). The temperature will very likely continue to increase for the
next few decades with the rate of change as observed (Kassahun 2008; Mengistu 2008; Mengistu
and Mekuriaw 2014; IPCC 2014a).

The average annual volume of rainfall over the past 50 years (from 1951-2000) remained more
or less constant for the whole country (NMSA 2001). Many authors agreed that mean annual
rainfall showed a slight decreasing trend and higher year to year variation was observed in 1950
2010. However, rainfall distribution across the country shows a marked difference. There is a
tendency for less rain to fall in the northern part of the country where there is already massive
environmental degradation. The same trend can be observed in the south east and north east of
the country which is both often affected by drought. However, in central Ethiopia where most of

the population and the country’s livestock are located, and where the soil is severely depleted
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and degraded, more rain is falling. The western and north-west parts of the country have also

received more rain (Mengistu 2008; 400 T. Alemu and A. Mengistu McSweeney et al. 2010).

Farmers and pastoralists are experiencing that the rain is becoming more unpredictable or is
failing to appear at all. In some places the rain falls more heavily and the degraded soil is unable
to absorb this ran which falls over a shorter period. According to Kassahun (2008), the farmers in
the central part of the country have lost up to 150 tons of soil per hectare. The rise in temperature
and fluctuations in rainfall crate many problems for the pastoralists who live in the already
drought stricken areas which are receiving less and less rain. They have already switched from
cattle to goats and camels, as they are more able to endure the long periods of drought. In the
central part of the country more rain will mean further erosion of the soil and lower crop yields
for small holder farmers and lead to flooding in the more low lying areas. Climate change is
affecting how long the farmers have to grow their crops. In addition, warmer weather provides
better growing conditions for pests and other diseases that attack crops and destroy the farmers’

harvests (Mengistu 2008; Kassahun 2008; Deressa et al. 2008).

Therefore, it is possible to conclude that not only the rainfall distribution that has changed but it
has also become warmer in the last 60 years. Hence, there is already a great demand for
improved seed which is more drought and pest resistant, and for seeds which mature faster as the
rains have become more unpredictable and shorter in some places. Today the forest covers is
very low (less than 10%), so the soil has become more vulnerable to erosion. People cut down
the forest to create more farmland and to harvest firewood for cooking. Population growth will
put pressure on the already degraded soil, and marginal plots will be brought into use which

worsens the situation (Mengistu 2008; Deressa et al. 2008; Mengistu and Mekuriaw 2014) .

2.2. Implications of Climate Change in Food Security

A large body of literature demonstrates negative impacts of climate change on the agricultural
sector in East Africa. Climate change affects agriculture and food production in complex ways. It
affects food production directly through changes in agro-ecological conditions (e.g. changes in
rainfall leading to drought or flooding, or warmer or cooler temperatures leading to changes in

7 |
Page



the length of growing season), and indirectly by affecting growth and distribution of incomes,

and thus demand for agricultural products (Gregory et al. 2008).

Climate change is likely intensified high temperature and low precipitation in semi dry and dry
areas, it is the most dramatic effects that will be felt by small holder and subsistence farmers
(Mendelson and Dinar 2009). According to IPCC 5th report Climate change impacts in East
Africa will increase risk of food insecurity and the breakdown of food systems, increase risks of
loss of rural livelihoods and income due to insufficient access to drinking and irrigation water
and reduced agricultural productivity, particularly for farmers and pastoralists with minimal
capital in semi-arid regions. Risks due to extreme weather events leading to Impacts of Climate
Change on Food Security breakdown of infrastructure networks and critical services such as
electricity, water supply, and health and emergency services are also linked to these areas of
concern (IPCC 2013).

The overall effect of climate change on yields of major cereal crops in the African region is very

likely to be negative, with strong regional variation (Niang et al. 2014).

At even relatively low levels of warming of 1-2 °C, many unique natural systems are threatened
and food productivity, human health and water resources could be negatively impacted in some
regions. ‘“Worst-case’’ projections (5th percentile) indicate losses of 27-32% for maize,
sorghum, millet and groundnut for a warming of about 2 °C above pre-industrial levels by mid-
century (Schlenker and Lobell 2010).

The IPCC concludes that large-scale warming, of around 4 °C or above, will increase the
likelihood of severe, pervasive and irreversible impacts to which it will be difficult to adapt.
Achieving food security and reducing poverty in the Ethiopia has been a major challenge for
both governments and development agencies due to the result of many factors, some of which
are: (1) land degradation or poor in nutrients; (2) the rapid population growth (3) the low and
inappropriate use of technologies such as improved varieties, fertilizers, mechanization and
irrigation that have stimulated agricultural development elsewhere in the world (Mekuriaw et al.
2008; Kassahun 2008).
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The agricultural sector employs between 85% of the active population and contributes close to
40 $ of the Gross Domestic Product (GDP) Alemu and A. Mengistu 88% of the export earnings;
and supplies around 73% of the raw material requirement of agro-based domestic industries
(Gebreegziabher et al. 2011). Agriculture is a major source of food and plays a key role in
generating surplus capital to speed up the country’s socio-economic development and hence the
prime contributing sector to food security. Yet, agriculture in degraded and semi-arid regions is a
highly risky enterprise due to unreliable and variable rainfall. According to Zenebe et al. (2011)
as the effects of climate change on agriculture become negative, incomes drop off considerably.
At the end of 2050, because of climate change, average incomes will be reduced. In the no-total
factor productivity -growth scenario model showed that, climate change a leads to a loss of some
30% of income, compared with the no-climate-change baseline (Gebreegziabher et al. 2011).
According to World Bank (2006), droughts and floods are very common phenomena in Ethiopia
with significant events occurring every three to five years. Climate change is expected to
exacerbate the problem of rainfall variability and associated drought and flood disasters in
Ethiopia (Mesfin 1984; NMA 2006; World Bank 2006; Amsalu and Adem 2009; UN-ISDR
2010).

2.3 National Response Towards Climate Change: Adaptation and Mitigation Policies and

Strategies

Ethiopian’s anthropogenic GHG emissions contribution is marginal (only 0.3% of global total)
(USAID 2015). Ethiopian’s GHG profile showed that the agriculture sector contribute the
highest (61%) followed by land use change (18%), energy (17%); (waste 3%) and only 1% from
industrial processes and product use (USAID 2015)

The reduction includes 130 MtCO2e from forestry, 90 MtCO2e from agriculture, 20, 10 and 5
MtCO2e from industry, transport and buildings, respectively(USAID 2015). Ethiopia has a
potential to mitigate an estimated 2.76 billion tons of carbon through protection and sustainable
management of forest resources (Moges et al. 2010). To facilitate the country’s response to
climate change a comprehensive adaptation and mitigation mechanisms have been developed
such as: CRGE strategy, GTP I1l, Sectoral GHGs Reduction Mechanism (SRM), National
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Disaster Risk Management and Strategy, National Adaptation Programme of Action (NAPA,
now NAP), Sectoral/regional adaptation plans etc. Since 1992 many MEAs are signed and/or
ratified. Ethiopia leads least developing countries group in the international climate negotiation

agenda.

2.4 Current Policies on Environment and Climate Change

The Ethiopian government has recognized climate change as a threat to its national development.
The country has signed most of the international environment conventions including those
specifically focused on climate change: it ratified the UNFCCC in May 1994, UNCCD United
Nations Convention to Combat Desertification in June 1997, and the Kyoto Protocol in February
2005. The country prepared a National Adaptation Programme of Action (NAPA) to fight the
impacts of climate change and desertification (Amsalu and Gebremichael 2009). The program
clearly states the urgency of taking practical adaptation and mitigation actions in many social and
economic sectors (NMA 2006; Epsilon International 2011). CRGE (Climate Resilient Green
Economy) strategy recommends the use of low carbon solutions to leapfrog other economic
sectors while realizing the ambitions set out in the country’s GTP. CRGE Present an overarching
framework to marshal a coherent response to climate change, to generate both innovative
thinking and a course of actions to meet the challenges associated with the transfer of climate-
friendly technologies and finance for the construction of a climate resilient green economy in
Ethiopia (NMA 2006; Epsilon International 2011). GTP (Growth and Transformation Plan)
recognized Climate change as a huge threat. It stipulates the country’s ambitions to build a
CRGE by 2030. The country has formulated a number of policies, strategies and action plans
aimed at promoting Environmental protection, sustainable development and poverty reduction.
However, lack of local specific focused policies and legislation were a serious impediment to
deal with the adverse impacts of changes and variability in climate (Sintayehun 2008). Kassahun
(2008) also stated, it is important and high time to take climate change issues into the country’s
policies, program and guidelines. However, the current policies, strategy and laws related to
climate change and sustainable agriculture are adequate. But still they are not adequately
incorporated into extension guidelines and manuals in a way that local farmers understand and

participate in the implementation processes. Therefore, creating awareness about 404 T. Alemu
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and A. Mengistu policies, strategies and implementation guidelines at all levels including
agricultural extension workers and implementation of CSA (climate smart agriculture) is a key.
Despite the relatively high knowledge of the subject among policy-makers, and the prominent
role being played by Ethiopia in international climate change negotiations, Ethiopia was still
formulating its response in 2009 (Ayalew 2009). Ethiopia, on behalf of African continent plays a
great role in climate change negotiations (COPs) which indicates that Africa as a whole and
Ethiopians in particular are aware of the climate change impacts on global, regional and national
scale. The efforts given to poverty alleviation and socio-economic development will be
challenged by the impacts of a changing climate unless such issues are well integrated with
adaptation plans (NMSA 2001). According to Deressa et al. (2008), since vulnerability to climate
change in Ethiopia is highly related to poverty through loss of coping or adaptive capacity.
Integrated rural development schemes can play a great role in reducing poverty and increasing
adaptive capacity for dealing with climate change. Yesuf et al. (2008) also suggested that farmers
need timely information on predicted changes in climate in a readily accessible form to empower
them to take appropriate steps to adjust their farming practices, such as adopting yield-enhancing
adaptation strategies. The early warning system in the country is based on crop forecasts and
assessments of food stocks, and deals mainly with preparedness for food emergency relief. In
addition, efforts should also be made to reduce the risks of disasters, and extend access to credit
markets and extension services in order to facilitate adaptation (Amsalu and Gebremichael
2009). However, the Government’s response has been challenged by shortage of funds and lack
of institutional capacity. Hence, the role of non-state actors and their contribution in enhancing
local adaptive capacities is very crucial need to be encouraging (Amsalu and Adem 2009;

Amsalu and Gebremichael 2009) and included in the plan.

2.5 Ethiopia’s Program of Adaptation to Climate Change (EPACC)

EPACC (Ethiopian Program of Adaptation to Climate Change) strategy adequately understood
climate change as a growing threat in Ethiopia and clearly elaborate the need to mainstream
climate change in all spheres of development policy making and planning at all phases and
stages of the planning and implementation process. As a Party to the UNFCCC, Ethiopia is
obliged by several articles of the convention to address climate change through the preparation of
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a national adaptation document and the integration of climate change into its sectoral
development plans, policies and strategies. The NAPA, prepared in 2007, represented the first
step in coordinating adaptation activities across government sectors, but was not intended to be a
long-term strategy in itself. Ethiopia’s NAPA projects are currently “on hold” whilst

international adaptation funding mechanisms are under negotiation (Adem and Bewket 2011).

2.6.Impacts of Climate Change on Food Security

The former Federal Environmental Protection Authority and the present Ministry of Forest
Environment and Climate Change (MFECC) of Ethiopia developed a separate work program for
action on adaptation to climate change. The document interlinks climate change adaptation
strongly with the economic development and physical survival of the country. The main
objective of EPACC and CRGE is to create the foundation for a carbon-neutral and climate-
resilient path towards sustainable development in the country. According to this programme,
climate change will be implemented by inhabitants and farmers at local and district levels (NMA
2006 and Adem and Bewket 2011). The climate risks identified by EPACC are broadly in the
areas of human, animal and crop diseases, land degradation, loss of biodiversity, decline in
agricultural production, dwindling water supply, social inequality, urban waste accumulation,
and displacement due to environmental stress and insecurity. The programme also identifies
adaptation strategies and options in the various socioeconomic sectors including cloud seeding,
crop and livestock insurance mechanisms, grain storage, societal reorganization, renewable
energy, gender equality, factoring disability, climate change adaptation education, capacity
building, research and development, and enhancing institutional capacity and the political
momentum (NMA 2006). The program clearly explains the need to mainstream climate change
in all spheres of development policy making and planning at all phases and stages of the
planning and implementation process and the urgency of taking practical adaptation and

mitigation actions in the various social and economic sectors.
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2.7 Climate Resilient Green Economy (CRGE) of Ethiopia

Although international climate negotiations have made little progress, Ethiopia has started the
race towards low-carbon development (LCD). LCD Plans have been developed and lay
foundations for overall sustainable development planning of the country. In fact aggregate
climate change mitigation commitments are still far apart from a level of ambition that
effectively creates a realistic chance of limiting global warming to a maximum of 2 °C or
possibly even lower. Many developing countries including Ethiopia seem to have already begun
this process. In this regard, Ethiopia can be an example and tried to implement a new national
strategic framework for a smooth transition to a climate resilient green economy by 2030. A
climate resilient green economy is a long-term ambition of Ethiopia. The mission statement
developed to facilitate the development of the Ethiopian CRGE strategy sets out a five step
roadmap for moving towards a climate resilient low carbon economy. The roadmap identified the
need for more work on Ethiopia’s climate change institutions, monitoring and finance systems
and sectorial and regional action plans. When combined, the work is expected to enable the EPA
to draft a CRGE Strategy which will identify a clear path to the goal of a climate resilient green
economy by 2030 (Adem and Bewket 2011). Building resilient means reducing the risk of
becoming food insecure and increasing the adaptive capacity to cope with risks and respond to
climate change (Gitz and Meybeck 2012). 406 T. Alemu and A. Mengistu Priority challenges
and constraints for Addressing climate change impacts Ethiopia faces a number of cross-cutting
challenges and constraints in regard to climate change venerability assessment and adaptation

and implementation. As noted in NAPA, these challenges include:

* Weak policy implementation and limited awareness

* Lack of research and development capacity to assess the impacts and consequences of climate

change

» Lack of individuals with specialization in venerability and adaptation assessment in agriculture,

water resources and health
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» Limited skill capacity, facility, and technologies to provide accurate and timely weather and

climate forecasts

» Weak institutional framework for dealing with climate change

» lack of coordination between research institutions and policy makers.

Addressing these capacity, institutional and coordination and needs will contribute to Ethiopians
ability to continue to move forward effectively on implementation of adaptation that support

long term climate-resilient green development.

2.8. Improving Smallholder Livelihood and Resilience Through Climate-Smart Agriculture
(CSA)

Climate-smart Agriculture (CSA) is an approach that helps to guide actions needed to transform
reorient agricultural system to effectively support development and ensure food security in the
changing climate. CSA aims to tackle three main objectives: (1) increase agricultural production
and income sustainability, (2) adapting and building resilience to climate change and (3) reduce
and/or remove greenhouse gas emissions, where possible (IPCC 2013). CSA practices aimed at
promoting efficient use of land, water and soil and other environmental resources. CSA promotes
coordinated actions by farmers, researchers, private sectors, civil society and policy makers
towards climate-resilient pathways through four main action areas: (1) Building evidence (2)
increasing local institutional capacity and effectiveness (3) fostering coherence between climate
and agricultural policies and (4) linking climate and agricultural financing (Fig. 2). CSA differs
from ‘business-as-usual’ approaches by emphasizing the capacity to implement flexible, context-
specific solution, supported by innovative policy and financing actions (Leslie et al. 2015; FAO
2016).

CSA encourage integrated approach e.g;-

* landscape approaches

« improved grassland and forestry management
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« practices such as reduced tillage and use of adverse verities and breeds
* integrating trees into agricultural systems
* restoring degraded lands

All these integrated activities enhance soil quality and can generate high production. It also
Enhances adaptation and mitigation benefits by regulating carbon oxygen and plant nutrient
cycles leading to enhanced resilient to drought and flooding and to carbon sequestration (Leslie
et al. 2015). Transformative change in agriculture can involve shifts in agricultural production
(for example from crop to livestock) or source of livelihoods (increase resilient on non-farm
income) (Leslie et al. 2015). Transforming the current agricultural practice into CSA approach
urgent actions from policy makers, public, private and civil society stakeholders at all levels is
required in four areas: (i) building research based evidence and assessment tools; (ii)
strengthening national, regional and local institutions (iii) developing coordinated and evidence-
based policies and (iv) increasing finance institutional capacity and its effectiveness. The current
evidence based research findings are inadequate, inaccessible to decision makers support
effective decision making at the national, regional and local levels. Therefore the current
research addressing climate change impacts on agriculture are not sufficient for national and
local level planning. Research institutions should be coordinated to develop tools needed for
evaluating multiple stressors including Climate Change Agriculture Opportunity space Possible
future Fig. 2 Climate-resilient transformation pathways for agriculture. Adapted from ref. 4, ©
IPCC 408 T. Alemu and A. Mengistu the impact of climate change (both extreme events),

adaptation and mitigation potential of different policies and technologies.
2.9 Challenges and opportunities for effective implementation of CSA in Ethiopia

The key challenges to implement CSA in Ethiopia are: weak implementing capacity on climate
change adaptation and mitigation, lack of integration or coordination between federal and
regional levels, public sector and civil society organizations, private sectors, and impacts of
conventional agricultural practices such as open grazing and frequent ploughing. In spite of the

above challenges the country has untapped opportunities to support the scale up of CSA in
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Ethiopia. These includes; Climate Resilient green economy (CRGE) strategy of Ethiopia,
promotion of avoiding open and uncontrolled grazing by regional states, promotion of integrated
watershed management to improve agricultural productivity, existence of extension and
development agents to create climate related awareness and provide capacity building tanning at
the local level. All these opportunities, in addition to NGOs, at the grass root level can promote

climate smart agriculture activities in the country.

Improving smallholder livelihood and resilience, in the context of climate change, through
climate-smart agriculture (CSA) includes improving farm level food security and productivity
through the development of profitable and sustainable farming systems. This can be achieved
through integrated and sustainable land and forest management program, integrated soil fertility
management, small scale irrigation scams, integrating tree-food-crop livestock system, poultry,
bee farming and animal fattening, soil and water conservation measures, rain and ground water
harvesting practices. The existence of development agents and extension workers can start CSA

practices if appropriate strategy, action plans and manuals are set in place.

2.10. Vulnerability

Definitions and Issues The Intergovernmental Panel on Climate Change (IPCC) and world
conference on disaster prevention (WCDP), defines vulnerability as “the extent to which climate
socks such as drought may damage or harm a system.” It adds that vulnerability “depends not
only on a system’s sensitivity, but also on its ability to adapt to new drought conditions”
(Santiago, 2001). The IPCC (2007b) defines the concept of vulnerability as the degree to which a
system is susceptible to, or unable to cope with, adverse effects of drought. Vulnerability is a
function of the character and magnitude, of drought to which a system is exposed, its sensitivity,
and its adaptive capacity (WCDP, 2004; IPCC, 2007b cited in Mirjam, 2008).

This definition implies that in order to assess future vulnerability of a system to drought not only
the exposure of a system to a potential future biophysical hazard level at a global, regional or
local scale needs to be considered, but also the sensitivity of vulnerable groups and the
ecosystems they live in to drought impacts and their adaptive capacity. The WCDP report, The
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Regional Impacts of drought: An Assessment of Vulnerability (Watsonet al, 1998), argues that
the vulnerability of a region depends to a great extent on its wealth, and that poverty limits
adaptive capabilities. According to the Second Assessment Report, vulnerability depends on the
level of economic development and institutions. The report argues that socio-economic systems
“typically are more vulnerable in developing countries where economic and institutional
circumstances are less favorable” (Watson et al., 1996: 24). A common theme in the drought
impacts and vulnerability literature is the idea that countries, regions, economic sectors and
social groups differ in their degree of vulnerability to drought (Bohle et al., 1994). This is due
partly to the fact that changes in temperature and precipitation will occur unevenly and the fact
that resources and wealth are distributed unevenly. Though vulnerability differs substantially
across regions, it is also recognized that “even within regions... impacts, adaptive capacity and

vulnerability will vary” (WCDP, 2004:2; IPCC 2001: 15).
2.10.1. Approaches of vulnerability

Vulnerability can be conceptualized in many different ways along a continuum from outcome to
contextual vulnerability. Outcome vulnerability is characterized by the degree, to which a system
is susceptible to, or unable to cope with, adverse effects of drought, while contextual
vulnerability assesses ‘the susceptibility of a system to disturbances determined by exposure to
perturbations, sensitivity to perturbations, and the capacity to adapt (Pearson and Langridge,
2008). Furthermore, vulnerability is influenced by both physical and socioeconomic
characteristics which are themselves not static implying that vulnerability is context specific, and
specific to place, time and the perspective of those assessing it (Adger, 26 1996; Aandahi, and
O’Brien., 2001). The context specific nature of vulnerability means that there can be no single,
unified or general purpose approach to conceptualizing it (Pearson and Langridge, 2008 cited in
Ignatus, 2006).

There are however three major conceptual approaches to analyzing vulnerability to drought: the
socio-economic, the biophysical (impact assessment), and the integrated assessment approaches.
Although each has its strong points and weaknesses, the integrated approach has much to offer in

terms of policy decisions (Deressa et al., 2008). Now, let’s briefly see each approach one by one.
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2.10.1.1. Socio-economic Approach

The socio-economic vulnerability assessment approach mainly focuses on the socioeconomic
and political status of individuals or social groups (Adger, 1999; Fussel, 2007). Individuals in a
community often vary in terms education, gender, wealth, health status, access to credit, access
to information and technology, formal and informal (social) capital, political power, and so on.
These variations are responsible for the variations in vulnerability levels. In this case,
vulnerability is considered to be a starting point or a state (i.e., a variable describing the internal
state of a system) that exists within a system before it encounters a hazard event (Allen, 2003;
Kelly and Adger, 2000). Thus, vulnerability is considered to be constructed by society as a result
of institutional and economic changes (Adger and Kelly, 1999). In general, the socioeconomic
approach focuses on identifying the adaptive capacity of individuals or communities based on
their internal characteristics. A study by Adger and Kelly (1999) is an example of this approach.
In that study, the environmental factor in a district to coastal lowlands of Vietnam was taken as
given, and vulnerability was analyzed based only on variations in socio-economic attributes of

individuals and social groups.

2.10.1.2. Bio-physical Approach

The biophysical approach assesses the level of damage that a given environmental stress causes
on both social and biological systems. For instance, the monetary impact of drought on
agriculture can be measured by modeling the relationships between extent of drought and farm
income (Mendelsohn, et al., 1994; Polsky and Esterling, 2001; Sanghi, et al., 1998).

Similarly, the yield impacts of drought can be analyzed by modelling the relationships between
crop yields and drought extent (Adams, 1989; Kaiser et al., 1993; Olsen,et al., 2000). Other
related impact assessment studies include the impact of drought on human mortality and health
terms (Martens et al., 1999), on food and water availability (DuToit et al.,2001;FAO, 2005; Xiao
et al. ,2002), and on ecosystem damage (Forner, 2006; VillersRuiz and Trejo-Vézquez,1997).
The damage is most often estimated by taking forecasts or estimates from drought prediction
models (Kurukulasuriya and Mendelsohn ,2006; Martens et al., 1999) or by creating indicators of
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sensitivity by identifying potential or actual hazards and their frequency (Cutter et al.,2000).
Fussel (2007) identified this approach as a risk-hazard approach and denoted the vulnerability
relationship as a hazard-loss relationship in natural hazard research, a dose-response or exposure-
effect relationship in epidemiology, and a damage function in macroeconomics. Kelly and Adger
(2000) referred to the biophysical approach as an end-point analysis responding to research

questions such as, “What is the extent of the drought problem?”

2.10.1.3. The Integrated Assessment Approach

The integrated assessment approach combines both socioeconomic and biophysical approaches
to determine vulnerability. The hazard-of-place model (Cutter et al., 2000) is a good example of
this approach, in which both biophysical and socioeconomic factors are systematically combined
to determine vulnerability. The vulnerability mapping approach (O’Brien et al., 2004) is the
other related example, in which both socio-economic and biophysical factors are combined to
indicate the level of vulnerability through mapping. Fussel (2007) and Fussel and Klein (2006)
argued that the IPCC (2001) definition—which conceptualizes vulnerability to drought as a
function of adaptive capacity, sensitivity, and exposure— accommodates the integrated approach
to vulnerability analysis. According to Fussel and Klein (2006), the risk-hazard framework
(biophysical approach) corresponds most closely to sensitivity in the IPCC terminology.
Adaptive capacity (broader social development) is largely consistent with the socio-economic
approach (Fussel, 2007). In the IPCC framework, exposure has an external dimension, whereas
both sensitivity and adaptive capacity have internal dimension, which is implicitly assumed in
the integrated vulnerability assessment framework (Fussel, 2007).

2.11. Adaptation and Sustainable Development

Ability to adapt clearly depends on the state of development (Berke, 1995; Munasinghe, 1998).
As Ribot et al. (1996) illustrate, underdevelopment fundamentally constrains adaptive capacity,
especially because of a lack of resources to hedge against extreme but expected events. The
events are not surprises: “It is not that the risk is unknown, not that the methods for coping do

not exist...rather inability to cope is due to lack of or systematic alienation from resources
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needed to guard against these events” (Ribot et al., 1996). The process of enhancing adaptive
capacity is not simple; it involves “spurts of growth interdispersed with periods of consolidation,

refocusing and redirection” (Holmes, 1996).

Enhancement of adaptive capacity involves similar requirements as promotion of sustainable
development, including: Improved access to resources, Reduction of poverty, lowering of
inequities in resources and wealth among groups, Improved education and information, Respect
for accumulated local experience, Active participation by concerned parties, especially to ensure
that actions match local needs and resources, Improved institutional capacity and efficiency and
etc (Burton et al. 2006)

Because actions taken without reference to climate shocks such as have the potential to affect
vulnerability to it, enhancement of adaptive capacity to drough can be regarded as one
component of broader sustainable development initiatives (Ahmad and Ahmed, 2000;
Munasinghe, 2000; Robinson and Herbert, 2000). Hazards associated with drought have the

potential to undermine progress with sustainable development (Berke, 1995; Wang’ati, 1996).

Therefore, it is important for sustainable development initiatives to explicitly consider hazards
and risks associated with rought (Apuuli et al., 2000). Clearly, adaptive capacity to deal with
climate risks such as drought, flood is closely related to sustainable development and equity.
Enhancement of adaptive capacity is fundamental to sustainable development. For example, in
the drought-stricken region of northeastern Brazil, an assessment of past successes and failures
has indicated that a comprehensive sustainable development strategy is needed to increase
regional and societal capacity to face present and future probability of drought (Magalhaes,
1996). By assessing differences in vulnerability among regions and groups and by working to
improve the adaptive capacity of those regions and groups, planned adaptation can contribute to
equity considerations of sustainable development. In the context of African agriculture, Downing
et al. (1997) conclude that enhancement of present resource management activities is necessary
to prepare for potential impacts of drought. Many communities and regions that are vulnerable to
drought are also under pressure from forces such as population growth, resource depletion, and

poverty. Policies that lessen pressures on resources, improve management of environmental
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risks, and increase the welfare of the poorest members of society can simultaneously advance
sustainable development and equity, enhance adaptive capacity, and reduce vulnerability to
drought and other stresses. Inclusion of climatic risks in the design and implementation of
national and international development initiatives can promote equity and development that is
more sustainable and that reduces vulnerability to drought (WCDP, 2004; IPCC, 2001).
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CHAPTER THREE

3. RESEARCH DESIGN AND METHODS

3.1 Description of the Study Area

3.1.1 Location of the study area

The Wadila district is located in northeast Ethiopia's Amhara region, specifically in the North
Wollo zone. The district has borders with the following areas: the north Meket woreda and
Gashena city administration; the East Meket and Dawunt; the west Gazo and Delanta woreda;
and the south Daunt and delanta Worda. Its coordinates are located between latitude 11°50'N
and longitude 38°50'E. Wadila Woreda's capital city, Kone Town, is located 252 kilometers
from the regional center of Bahir Dar and 644 kilometers from Addis Ababa.
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Figure 1: Map of wadila woreda

Source Biyazen Alemu PSNP Expert (2024)

3.2 Research Design

Since the emphasis of this research was undergo an intensive examination of impacts of
climate change, vulnerability and coping strategies in association with societies with in
specific location, a case study research strategy is used (Bryman 2008 p550). In case

study research, an exploratory questions, ‘’what’’ and “’how’’, and inductive research are
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most appropriate and helps to harness detailed and valuable insights and understanding of
the topic which could not be achieved by a survey (A. Rialp & J. Rialp 2006; Yin 2003).
The case study strategy is both ‘’qualitative and quantitative’” (Yin 2003).
Methodological triangulation; obtaining data from different sources, such as
observations, documentations and interviews, helps to harnesses diverse ideas about the
same issue and assist in cross-checking the results, and consequently helps to increase the
validity, reliability of the findings and eases data analysis (Bryman 2008; A. Rialp & J.
Rialp 2006). This study obtains data from primary sources (field observation, household,
government officials and local administrative interview) and secondary data. This study
used data from primary sources (field observation, interviews with households’
government officials and local administrative) and secondary data sources (government

documents, meteorological data, crop production data and livestock data).

Besides, the researcher is interested in the specific Woreda as he is very familiar with the
local unit’s problems that might have some implications for climate change impacts on

livelihood.

3.2.1 Types and sources of data

Primary, the researcher were collect directly from the respondent’s collect and capture
for the first time for a specific reason, and it’s gathering from the original sources of the
respondents, which are selected from each selected sample by way of the questioner's key

informant interview, focus group discussion, and field observation.

Secondary data, the researcher was review existing sources that wear intensive desk
reviews of unpublished reports of the governmental offices and departments for the

study.

3.3 Study Population ,sample size and sampling technique

Purposive and random sampling techniques were employed to select the sample households
used to generate the required primary data. At the first stage, Wadila woreda selected
purposefully from the food security and early warning office of the North Wollo zone Amhara
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region. The reason for the selection was that Wadila woreda was one of the drought-prone
districts in the North Wollo Zone of the Amhara region, faces a number of human-induced
and environmental problems (small and fragmented farmlands, soil degradation, high
population pressure, crop and animal production problems, cultural barriers, recurrent
droughts, and frequent erratic rainfall). To minimize this problem, some potential climate-
change adaptation agricultural activities were implemented in the area.

In the second stage, the research uses purposive sampling techniques; that the three target study
kebeles from the total of twenty-five kebeles in the woreda are selected based on their
representation to agro -ecological zones that related with agricultural and livestock production
which have direct impact on livelihood vulnerability of smallholder farmers and to show the
climate change variability and actual smallholder farmers local climate change adaptation
strategies in the study area.

The researcher is interested in the fact that the selected kebele represents the average activity of
the woreda total kebele, i.e., kone rural, timtimat, and Hamusit, based on the woreda agricultural
, food security and early warning office's climate change variability and actual smallholder
farmers local climate change adaptation activities classification. In the third stage, the selected
three kebele researchers will select the sample respondents by asking for the total population list
for the determination of a simple random sample size from the total amount of the target
population. The size of the sample households from each kebele were selected using a
proportional sampling method.Using Kothari’s method of sample size determination, the total
number of households (n) to be surveyed was (Kothari, 2004):

Z2PQN
ez(N—1)+ZZPQ

Where n was the sample size. N: was the number of
population/households. Then, the total number of households from three villages was
(2500) P: population reliability=0.1 (10%). g= 1- p=0.9. e: margin of error considered:5%
for this study, Z is 1.96 at 95% confidence level. Hence, the total sample size was

determined as: n = 1.962x0.1x 0.9x2500 0.052x(2500—1)+1.9620.1x 0.9 =132.

Eventually, 132 households will be selected for the questionnaire in the study kebeles by
employing a lottery sampling method. Size of sample for selected kebeles list below:
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Table 1. Target Kebeles Population and Sample Size

No Name of Total population Sample Size
kebeles Male Female Total
1 Kone 888 93 981 52
geter
2 Hamusit 700 125 825 43
3 Timtimat 610 84 694 37
Total 2198 302 2500 132

3.4 Data Collection and Instrumentation

For the fulfillment of this study the researcher were substantially relied on the primary
sources of data. The main sources of the data were the sampled households which were
contacted through field survey, government officials found at the different administrative
level and key informants (who are believed to have climate related and food security
knowledge). To obtain the required information, structured, semi structured, and
unstructured interviews was conducted to obtain the climate change opinion of the
relevant bodies. Besides, the researcher was obtained a substantial amount of
information from observation. Appropriate data were collected both from primary and
secondary sources through employing different instruments of data collection. Primary

data will be collected from different original sources/unpublished sources.

3.5 Data Collection

The following procedures were strictly followed by the researcher to collect the data
required for the study. The questionnaires will be tested to check clarity. The amended

questionnaire was delivered by hand to the community at their working place on their
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working hours and collected through the researcher. Interview sessions were conducted

with respondents in their work and the information obtained was compiled accordingly.

3.5.1 Key Informant Interviews

Key informants was interviewed at Woreda and Kebeles where the fieldwork
undertaken. Key informant interviews were used because of the researcher‘s interest in
understanding the perceptions of different stakeholders who were directly or indirectly
affect the food security (livelihood) or affected by climate change impacts. In order to
collect this primary data, employed semi structured questions because it allows the
researcher to go beyond systematically prepared questions. Moreover, the way
respondents act and answer may lead the researcher to ask in different ways, so these
types of questions will be more appropriate. Therefore, individuals who are expected to
have background with climate change impacts on food security and climate conscious on

community were contacted and interviewed.

The questionnaire was also translated into their local language Ambharic, for simplicity of
communication with respondents. A random selection procedure was used to obtain samples of
individual households from the total HHs. This helps to get a more representative respondent
from HHs with equal probability and thus improve efficiency. Formal interviews with the
households are conducted with the close supervision of the researcher and/or trained enumerators
and also the potential respondents that are members of food security and climate change
technical members and Task Forces at Woreda level.

3.5.2 Questionnaires

Moreover, questionnaires which have semi-structured (closed and open ended) questions
were prepared and administered to collect a wide range of data from a large number of
household heads. The questionnaires were designed and administered by the researcher
and supported by enumerators through trained them. The questions were translated in to

local language and administered by trained enumerators under direct supervision of the
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researcher. The administration of the instruments were seriously supervised and more

than half of it is undertaken by the researcher in order to minimize errors.

3.6 Data Analysis Methods

Both qualitative and quantitative data analysis methods were employed in this study.
Temperature and rainfall variability was analyzed using mean, standard deviation and
coefficient of variation (CV). Coefficient of variation will be calculated as the ratio of the

standard deviation to the long-term mean rainfall and temperature data sets.

The multiple regressions model was employed to analyze climate change affecting food
security(livelihood status) decision to implement various adaptation strategies. The MNL
model is given as follows; Y = B0 + 1 X1 + B2 X2 + B3 X3 + B4 X4 + B5 X5 + p6 X6 +
B7 X7 + B8 X8 + B9 X9 +B10 X10 + P11 X11 + P12 X12 + ei. (4) Where Y= food
security status of the society and Xi, where i = 1, 2,...11, are explanatory
variables(family size, working personnel in the household, number of dependency in the
house hold, land ownership status, grazing land ownership, distance to all weather road,
distance to the market). It assumes that each household faces a set of discrete, mutually
exclusive choices of adaptation measures (that means a person chooses exactly one of the
options, not more and not less) and these measures are assumed to depend on factors of
X. Therefore, X represents several climate attributes, environmental, socioeconomic

characteristics of households and other factors.

On the other hand, the analytical method was used in order to look beyond the facts and
figures which were collected through different instruments and to critically evaluate it.
On this basis, the data gathered through the interviews were analyzed by narrating and
describing the meanings and implications. In other words, data which were qualitative in
nature was described, classified and concepts are connected with one another. The
guantitative data were analyzed through simple but appropriate statistical methods.
Simple statistical methods like percentages, pie, graph and tabulations were employed to
facilitate meaningful analysis and interpretations of the research.
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CHAPTER FOUR
4. RESULTS AND DISCUSSION

This chapter presents the analysis and discussions of the main findings of the study in relation to
the research questions. The first section describes the demographic and socio-economic
characteristics of HH heads in the study area. This sub-section has been presented and discussed
using descriptive statistics. The climate change impacts on food security status of the house hold
in the study area are covered in section two. Section three deals with the adaptation and coping
climate change impacts in the study area were detail elaborated. Descriptive and inferential
statistics are used to discuss the research findings.

4.1. Demographic Characteristics of Household Heads

The demographic and socio-economic characteristics of HH heads including sex, family size,
education level, martial status, working person and dependency were analyzed as shown in the
next tables. male headed household 115 (88.5%), 15(11.5%) femal headed household are
predominant respondents based on this logic we can concluded that male were dominant in that
area this treand have negative effect on climate change practice, food security and decision
making. Family size of the respondant has shown 69(53.1) ,48(36.9),13(10) above 3 members,1-
3 members and no members at all respectively due to that majority of house hold members
fleeing to urban area of the country which has an effect on working ablity and vulnerablity of
household for their food security. The working ablity and dependeblity 79(60.8), 36(27.7), and
15(11.5) were having working labor of above 3 labour , 1-3 labour and no labor availability in
the house hold. And 15(11.5%),35(26.9%),80(61.5%) 3-5 dependent,1-3 dependent and no
dependent respectively based on the logic that we reveal house holds which have labor and less
dependent in the house holds were food secured than that of non labor households in the study

area as it is managed and used the potential carfully.
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4.2. Socioeconomic condtion of Household Heads

As we have seen in the figure 4, respondents which accounts 13(10%),35(26.9%),82(63.1%)
were spent above 1 hours, 31-1 hours and 0-30 minutes respectively to arrive in all-weather
road in the study area. Therefore we reveal that respondents in the study area were live
surrounding to the nearest all weather roads which enables them to supply their commodities to
the market by using all weather roads and accssesed to information related to climate change. As
shown in the above figure 6 households which accounts 16(12.3%), 29(22.3%),85(65.4%) were
no secured, somewhat secured and secured in their land ownership status respectively. Therefore
we can concluded that substantial numbers of respondents in the study area were confidential on
their land ownership status and enable the house holds to any CSA practice and become food
secured sustainably. As we reveal in the graph 8 respondents which accounts 20(15.4%),
109(83.8%),1(0.8%) non-ownership,0-0.5 hectare and above 0.51 hectare of land used to
harvesting twice a year respectively in the study area. Therefore we can summarized that
majority of households in the study area used its plot twice a year for cultivation of their land but
the impact of weather varablity induce rain fall distribution and onset that affects their

production.

The health status in graph 11, shows us respondents which account
7(5.4%),4(19.2%),7(5.4%)3(5.3%),109(83.8%) responded that chronic illness affect households
activity by reducing labor availability, decreased productivity of agricultural inputs, by
increasing health care expenses, loss of knowledge or expertise when key house hold members
are affected and all problem were happen in respectively. Therefore chronic illnesses were a
serious problem in household vulnerability to any hazard, aggravating the climate change

impacts and a direct influence on the food security status of the study area.

Their  agricultural ~ engagment in  figure 16  shows respondents  accounts
9(6.9%),58(44.6%),56(43.1%) ,7(5.4%) were engaged on agriculture for the successive 0-10
,10-25, 26-50, and above 51 years . therefore from this facts and figure we can summarize that
the community livelihood were practiced over several years without any significant

improvements in their life,econmy and environment. In general the economic status of the study
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area summarized in figure 22, 11(8.5%),24(18.5%),95(73.1%) were rich, medium, poor
households based on community classification and status in respectively. Therefore we can say
that majority of respondents in the study area were poor and highly impacted by climate change
impacts and their food security were highly vulnerable to climate related hazards and changes .

4.3 Climate change and livelihood vulnerability

In the study the graph 27 , illustrate respondents which accounts 103(79.2),were responded yes
and the remaining 27(20.8) responded no. there fore we can concluded that in the study area
traditional knowledge uses for predicting climate change impacts and prepared adaptation and
mitigation measure based on their traditional perspective and views and 74(56.9),56(43.1)
mentioned that their traditional methods of predicting weather or climate patterns of their
surroundings were common methods that watching the movement or appearance of clouds and
observing wind direction and intensity in respectively. Therefore we can summarized that
majority of respondents in the study area revels that their trends of predicting weather or climate
patterns were watching the movement and appearance of clouds. But the predictability of
weather using their traditional method has shown in figure 30 , households which accounts
44(33.8%),42(32.3%)44(33.8%) responded  that  increase  unpredictability  of
climate/weather/,loss of community elders with knowledge, less reliance on traditional practice
in modern times were the reasons of less reliable of climate prediction respectively .Therefore
we can summarized that majority of respondents in the study area revels that their trends of
predicting climate related information were highly influenced this three things. They tried to
reduce the impact by using different masures that show in figure 29, the community practices
44(33.8),42(32.3),44(33.8) mentioned mixed cropping (inter cropping),using indigenous seeds or
drought resistant varieties, practicing crop rotation .Therefore we can summarized that majority
of respondents in the study area revels that their trends of adapting climate variability were by
using mixed cropping,drought resistant seed and crop rotation as based on their capacity and

resource availability.

In these study the climate relat events affect negatively on the livelihood and food security of

the the household in graph 32, shows 115(88.5),15(11.5) responds yes, and no respectively.
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Therefore the extreme weather events such as flood, snow, storm, drought, high rainfall, low rain
fall, extreme heat and extreme cold were frequently happen in the study area over the decades
and impacted the life of households , drought lead to crop failures, excess rain fall causing
flooding or water logging, late or early onset of rainfall, pests and disease, reduced water for
livestock were the existed impacts of climate related hazards which jeopardize the living
standard of the households in the study area. Due to the prevalence of the above factors majority
of the respondents were proportionally depends on productive safety net program, sell household
asset or livestock, take loans from credit institution and small number of households are take

measure of reduce the number or size of the meals.

All most all the trends of crop choice for planting in the past and now a day were paradigm
changed. Know a day the majority of the respondents were changed the culture of planting crops
towards cropping animal fodder such as oat and that oat provides better economic gain by
feeding animals and generating better money for exchanging crops in the market than growing
traditionally planted barley and wheat. In the past two years the respondent planted
109(83.8%),16(12.3%),5(3.8%)  plants cereals, pulses and vegetables respectively. Therefore
we can conclude that majority of the community planted cereals but did not get the expected
amount of productivity in comparative with the total hectare of land planted due to climate
related hazards such as, snow, stormy rainfall, pests, winds, flood and extreme cold frequently
prevails in the area.( figure 38)

The incident , frequency of excess rain fall , onseat of rainfall and snow vary and increased
illustrated below figures(40,42,43) accounts 56(43.1%),18(13.8%)56(43.1%)  responded
incident increased, not change observed, and incident decreased. Onseat of rainfall
66(50.8%),43(33.1%)21(16.2%) evaluated incident increased, incident decreased, no change at
all respective to frequency of rain fall happen before and after the normal date of rainy season in
the locality .the incident of snows 93(71.5),37(28.5) responded the incidents and frequency of
snow were increased and decreased respectively.so rainfall and priceptation of the area changed

in the past ten years of their expreance.
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In the past ten year the condtion of daily(maximum) temperature results shown in the graph 44
respondents which account 91(70%),evaluated the trends of daily maximum temperature were
increased whereas the remaining 39(30%) were decreased. Therefore we can generalized that the
majority of the respondents described that daily maximum temperature were increased due to
the global level climate change impacts and endanger the food security status of the respondents

in the study area.

Table 2, sex of the respondant

Frequency Percent
\alid Male 115 88.5
Female 15 115
Total 130 100.0

As shown in Table 2, male headed household 115 (88.5%), 15(11.5%) femal headed household
are predominant respondents in this study. As we have seen in the above table majority of the
respondent in the study area were male. based on this logic we can concluded that male were
dominant in that area this treand have negative effect on climate change practice, food security

and decision making.

Table 3, family size of the respondent

|[Frequency [Percent [Valid Percent

\Valid above 3 members |13 10.0 10.0
1-3 A8 36.9 36.9
no members at all |69 53.1 53.1
Total 130 100.0 100.0

source survey result of the woreda
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As we have seen in the above table there were 69(53.1) ,48(36.9),13(10) house holds which had
no family members ,1-3 family members, above 3 members respectively with in the house hold.
there fore we can concluded that majority of the respondents in the study area were the only
spouses and 48 percent were having 1-3 members in the house hold due to that majority of house
hold members fleeing to urban area of the country which has an effect on working ablity and

vulnerablity of household for their food security.

Table 4, educational level of the respondent

\Valid
|Frequency [Percent [Percent
\Valid Secondary education 15 11.5 11.5
Primary education 44 33.8 33.8
illitrate 71 54.6 54.6
Total 130 100.0 100.0

As we have shown in the above table 4 majority of the respondents in the study area were
71(54.6),44(33.8),15(11.5) were illiterate, primary education and secondary education

respectively. there fore we can summarized that majority of the respondents were illiterate.

Table 5, marital status of the respondent

|Frequency Percent \Valid Percent
\alid widowed 13 10.0 10.0
Divorced 32 24.6 24.6
married 85 65.4 65.4
Total 130 100.0 100.0
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As shown in the above table 4 majority of the respondents in the study area were married house
hold which accounted 85(65.4) and the remaining 32(24.6),and 13(10) were divorced and
widowed house holds.there fore we can summarized that majority of the respondents were

married lead stable livelihood than that of widowed and divorced households.

Table 6, respondents working person in the house hold

|Frequency Percent \Valid Percent
\alid no labour 15 11.5 11.5
1-3 36 27.7 27.7
above3 79 60.8 60.8
Total 130 100.0 100.0

As we have seen in the above table 6, respondents which accounts 79(60.8),36(27.7),and
15(11.5) were having working labor of above 3 labour , 1-3 labour and no labor availability in
the house hold. based the logic that we reveal house holds which have labor in the house holds

were food secured than that of non labor households in the study area.
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Figure 1 number of children in the school

Percent

As

Number of children in school
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ahove 3 children 1-3 children no children enrolment in school

Number of children in school

we have seen in the above figure 1 respondents which accounted

16(12.3%),25(19.2%),89(68.5%) were no children enrollment in the school,1-3 children

enrolment in the school, and above 3 children enrollment in the school in respectively .therefore

we concluded that majority of the respondents in the study area were no children enrollment in

the school and that enables the house hold to minimize cost related with education and contribute

for safe livelihood food security status of the house hold.
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Figure 2 number of dependent in the house hold

Number of dependents in the house hold
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Number of dependents in the house hold

As shown in the above figure 2 respondents which accounts 15(11.5%),35(26.9%),80(61.5%)
were no dependent ,3-5 dependent,1-3 dependent respectively in the respondents in the study

area and having better food security status rather than having dependent with in the house hold.
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Figure 3 respondents distance from the nearest market center

Distance of your residence from the nearest market center
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Distance of your residence from the nearest market center

As shown in the above figure 3 respondents which accounts 18(13.8),28(21.5),84(64.6) were
spend 0-30,31-1 hours, over 1 hours to arrive in their local markets respectively .therefore we

can conclude that majority of the respondents spent 0-30 minutes to arrive in their proximity of
market center.
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Figure 4 respondents distance to all weather road

Distance to all weather road
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Distance to all weather road

As we have seen in the above figure 4 respondents which accounts
13(10%),35(26.9%),82(63.1%) were spent above 1 hours, 31-1 hours and 0-30 minutes
respectively to arrive in all-weather road in the study area. Therefore we reveal that respondents

in the study area were live surrounding to the nearest all weather roads which enables them to
supply their commodities to the market by using all weather roads.
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Figure 5 respondents farm land ownership status

Percent
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What is the ownership status of your farm land
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What is the ownership status of your farm land

we have seen in the above graph 5 respondents which accounts

14(12.36%),37(27%),79(68.5%) were have no land, 0-0.05 hectare and above 0.5 hectare land

ownership at all respectively. we revels that in the study area majority of the respondents were

having above 0.5 hectare of farm land and house holds with land ownership leads better

livelihoods and food secured than those haven’t farm land.
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Figure 6 respondents land ownership security status

Is the land ownership status secure,or are there risks of losing access to your
farm land
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Is the land ownership status secure,or are there risks of losing access to
your farm land

As shown in the above figure 6 households which accounts 16(12.3%),29(22.3%),85(65.4%)
were no secured, somewhat secured and secured in their land ownership status respectively.
Therefore we can concluded that substantial numbers of respondents in the study area were

confidential on their land ownership status and enable the house holds become food secured
rather than the in secured ownership status ones.
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Figure 7 respondents grazing land status

Total grazing land
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As we revels in the above graph 7, respondents which accounts 13(10%),36(27.7%),81(62.3 %)
were have above non-ownership,0-0.5,and above 0.5 of grazing land respectively. Therefore we
can concluded that majority of the respondents in the study area were resilient to climate change
impacts on their livelihood than household lacks grazing land in the study area.
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Figure 8 respondents the size of land used twice a year

What is the size of land used twice in a year?
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What is the size of land used twice in a year?

As we reveal in the above graph 8 respondents which accounts 20(15.4%),109(83.8%),1(0.8%)
non-ownership,0-0.5 hectare and above 0.51 hectare of land used to harvesting twice a year
respectively in the study area. Therefore we can summarized that majority of households in the
study area used its plot twice a year for cultivation of their land.
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Figure 9 respondents causes of health problem

does your household experienced frequent illness or health problems caused by
the following?
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does your household experienced frequent illness or health problems
caused by the following?

As we have seen in the above figure 9, from those encounter health related problem which
accounts 121(93.1%),4(3.1%),5(3.8%) respectively were experienced with water born disease,

vector born disease, respiratory infections respectively and aggravated the climate change
impacts on their food security status of the households.
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Figure 10, respondent’s frequent health issues impact on household activities

How do chronic illness or frequent health issues affect vour households
activities
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How do chronic iliness or frequent health issues affect your households
activities

As we have seen in the above graph 10 respondents which account
7(5.4%),4(19.2%),7(5.4%)3(5.3%),109(83.8%) responded that chronic illness affect households
activity by reducing labor availability, decreased productivity of agricultural inputs, by
increasing health care expenses, loss of knowledge or expertise when key house hold members
are affected and all problem were happen in respectively. Therefore chronic illnesses were a

serious problem in aggravating the climate change impacts and a direct influence on the food
security status of the house hold.
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Figure 11 respondents health access

how accessible

100

a0

G0

Percent

40

205

o : T | T
very accessible some what accessible not accessible

how accessible

As we have seen in the above graph 11 respondents which accounts 1(0.8%),117(90%),12(9.2%)
have health care service accessibility status were very accessible, somewhat accessible, not
accessible respectively .therefore we can say that the available health center were not able to
satisfy the demands of the community and does not optimize climate change impacts and
building resilience capacity of the households in the study area.
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Figure 12 respondents challenges to address health issues

What challenges do you face in addressing health issues in your house hold
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What challenges do you face in addressing health issues in your house hold

As we have seen in the above figure 12 respondents which accounts
9(6.9%),8(6.2%),5(3.8%)108(83.1%) reported that lack of nearby health facility, high cost of
medical treatment, lack of knowledge ,all problem happened in the area respectively .therefore
disease prevention and treatment were serious challenges encountered by the community in the
study area. Therefore we can say that serious health related issues were highly impacted the food

security status and climate change and adaptation practice of the community in the study area.
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Figure 13 respondents means of income generation

What is your major means of income generation
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What is your major means of income generation

As shown in the above graph 13, respondents which accounts 15(11.5%),115(88.5%) ways of
livelihood were dependent on livestock and crop production respectively. therefore from this

logic we can say that majority of community livelihood means in the study area were livestock
production.
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Figure 14 respondents experience on engagement of agriculture

How long have you practiced (engaged) on agriculture
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How long have you practiced (engaged) on agriculture

As we shown in the above figure 14, respondents accounts 9(6.9%),58(44.6%),56(43.1%)
,7(5.4%) were engaged on agriculture for the successive 0-10,10-25, 26-50, and above 51 years
. therefore from this facts and figure we can summarize that the community livelihood were

practiced over several years without any significant improvements in their life,econmy and
environment.
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Figure 15 respondents water sources reliability

How reliable are the water sources for your house hold needs
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How reliable are the water sources for your house hold needs
As shown in the above graphs 15 the majority of respondents water sources were rain fall and

rain fall reliability status were seriously endangered due to variability in availability unreliable
source of information.
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Figure 16 respondents challenge in accessing water for agriculture

What challenges due you face in accessing water for agriculture
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What challenges due you face in accessing water for agriculture

As shown in the above graphs 16, respondents which accounts 65(50%),65(50%) were
challenged by poor infrastructure for water storage and delivery as well as high cost associated
with irrigation or water systems in respectively. Therefore we can concluded that majority of the
respondents in the study area were challenged in access of water for agriculture and their food
security were adversely impacted by climate change and lacks adaptability coping mechanisms

still not optimized.
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Figure 17 respondent classification of their economic status

based on community classification, how do you rate your economic status
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based on community classification, how do you rate your economic status

As shown in the above graphs 17, respondents which account 11(8.5%),24(18.5%),95(73.1%)
were rich, medium, poor households based on community classification and status in
respectively. Therefore we can say that majority of respondents in the study area were poor and

highly impacted by climate change impacts and their food security were highly vulnerable to
climate related hazards and changes.
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Figure 18 respondents trends of crop production

How is the trend of volume of crops production during the past 10 years
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How is the trend of volume of crops production during the past 10 years

As we revels in the above graph 18, households which accounts 53(40.8%),50(38.5%)27(20.8%)
mentioned that their trends of volume of crop production over decades observed that increasing,
decreasing and remain the same respectively. Therefore we can summarized that majority of
respondents in the study area revels that their trends of crops production in terms of volume were

progressed due to the application of adaptation practice like application of fertilizer, compost,
chemical ,improved seed e.t.c.
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Figure 19 respondents trend of vegetables production

How is the trend of volume of vegetables production during the past 10 years
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How is the trend of volume of vegetables production during the past 10 years

As we revels in the above graph 19, households which accounts 93(71.5%),19(14.6%)18(13.8%)
mentioned that their trends of volume of vegetable production over decades observed that
increasing, decreasing and remain the same respectively. Therefore we can summarized that
majority of respondents in the study area revels that their trends of vegetable production in terms

of volume were progressed due to the application of adaptation practice like application of
fertilizer, compost, chemical ,improved seed e.t.c.
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Figure 20 respondents agricultural production constraints

What are the agricultural production constraints on your farm
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What are the agricultural production constraints on your farm

As we revels in the above graph 20, households which accounts 13(10%),1(0.8%)
89(68.5%),27(20.8) mentioned that their agricultural production constraints were oxen shortage
,disease, drought, frost respectively. therefore we can summarized that majority of respondents
in the study area revels that frequent drought and frost were the main factors that affect their
livelihood and food security status for a long period of time.

55 |
Page



Figure 21 types of traditional methods used to predict weather or climate patterns

what traditional methods are commonly used to predict weather or climate
patterns
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what traditional methods are commonly used to predict weather or climate
patterns

As we revels in the above graph 21, households which accounts 74(56.9),56(43.1) mentioned
that their traditional methods of predicting weather or climate patterns of their surroundings were
watching the movement or appearance of clouds and observing wind direction and intensity in
respectively. Therefore we can summarized that majority of respondents in the study area revels
that their trends of predicting weather or climate patterns were watching the movement and
appearance of clouds.
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Figure 22 respondents traditional farming practice to adapt climate variability

How do traditional farming practice help your household adapt to climate
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How do traditional farming practice help your household adapt to climate
variability

As we revels in the above graph 22, households which accounts 44(33.8),42(32.3),44(33.8)
mentioned mixed cropping (inter cropping),using indigenous seeds or drought resistant varieties,
practicing crop rotation . Therefore we can summarized that majority of respondents in the study
area revels that their trends of adapting climate variability were by using mixed

cropping,drought resistant seed and crop rotation as based on their capacity and resource
availability.
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Figure 23 respondents reason of less reliability of tradition knowledge to predict

are less reliable in question three, what do you think are the reasons

40
30
)
[=
Q
s
a 207
o
107
0 T T I
increased unpredictahbility of loss of community elders with  less reliance on traditional practice
climate/weather knowledge in modern times
are less reliable in question three, what do you think are the reasons
As we revels in the above figure 23, households ~ which  accounts
44(33.8%),42(32.3%)44(33.8%) responded that increase unpredictability of

climate/weather/,loss of community elders with knowledge, less reliance on traditional practice
in modern times were the reasons of less reliable of climate prediction respectively .Therefore
we can summarized that majority of respondents in the study area revels that their trends of

predicting climate related information were highly influenced by the afore mentioned in the
above graph in combined.
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Figure 24 respondents challenge of continuing or preserving traditional knowledge for
climate adaptation

What are the challenges in continuing or preserving traditional knowledge for
climate adaptation
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What are the challenges in continuing or preserving traditional knowledge for
climate adaptation

As we revels in the above graph 24, households which accounts 17(13.1%),101(77.7%)12(9.2%)
reveals that increase unpredictability of climate/weather/,loss of community elders with
knowledge, less reliance on traditional practice in modern times were the reasons of less reliable
of climate prediction respectively .Therefore we can summarized that majority of respondents in
the study area revels that their trends of predicting climate related information were highly
influenced by the afore mentioned in the above graph in combined.
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Figure 25 respondents food security and income disturbance climate related events

which of the following climate events have disrupted your household income or
food security
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which of the following climate events have disrupted your household income
or food security

As we revels in the above graph 25, households which accounts major proportion say that
extreme weather events such as flood, snow, storm, drought, high rainfall, low rain fall, extreme

heat and extreme cold were frequently happen in the study area over the decades and impacted
the life of households in the study area in combined.
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Figure 26 respondents cope up mechanisms food shortage caused by climate events

During times of food shortage caused by climate events, how does your
household cope
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During times of food shortage caused by climate events, how does your
household cope

As we revels in the above graph 26, substantial number of households reported that drought lead
to crop failures, excess rain fall causing flooding or water logging, late or early onset of rainfall,
pests and disease, reduced water for livestock were the existed impacts of climate related hazards
which jeopardize the living standard of the households in the study area. Due to the prevalence
of the above factors majority of the respondents in the study area were proportionally depends on
productive safety net program, sell household asset or livestock, take loans from credit

institution and small number of households are take measure of reduce the number or size of the
meals.
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Figure 27 respondents trends of food shortage over ayear

In the last 10 years, for how many months on average does your household face
food shortage ina year
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In the last 10 years, for how many months on average does your household
face food shortage ina year

As shown in the above graph 27, respondents which accounts 24(18.5%), 41(31.5%), 49(37.7
%) 16(12.3%), no food shortages face food shortage for less than 3 months,3-5 months, and 6-
8 months respectively. Therefore we can summarized that majority of the respondents in the
study area were faced a short period of food shortage or shocks.
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Figure 28 respondents source of food during food shortage

During food shortage, from where do you usually get foods to pass the difficult

time
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During food shortage, from where do you usually get foods to pass the
difficult time

As shown in the above graph 28, respondents which accounts 44(33.8%),31(23.8%)33(25.4%)
22(16.9) get food from food aid, from selling animals, from safety net program, from
remittance, in respectively in times of food shortage and difficulty. Therefore we can concluded
that majority of the respondents in the study area gets from food aid from shock responsive

governmental and non-governmental organization as well as from animal selling and safetynet
program as well as remittances.
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Figure 29 respondents response on frequency and incidents in the locality

From your experiences, how do you evaluate the frequency of excess rain
incidents in the locality
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From your experiences, how do you evaluate the frequency of excess rain
incidents in the locality

As shown in the above figure 29, respondents which accounts 56(43.1%),18(13.8%)56(43.1%)
responded incident increased, not change observed, and incident decreased. there fore we can say

that majority of the respondents in the study area observed that the incident and frequency of
excess rain fall were increased.
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Figure 30 response of flooding incidence and frequency

how do you evaluate the frequency of flooding incidents in the locality

40

Percent

207

o | T |
incicent incresed incicent decresed no change

how do you evaluate the frequency of flooding incidents in the locality

As shown in the above graph 30, respondents which accounts 26(20%),79(60.8%)25(19.2%)
evaluated incident decreased, incident increased, no change at all respective to frequency of
flooding incidents in the locality. Therefore we can generalized that the majority of the
respondents described that flooding incidents in their locality were declined due to the integrated
watershed rehabilitation work and productive safety net program implementation work on the by

assessing flood affecting area and early warning and early preparation work in combined.
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Figure 31 respondents response on frequency of rain fall happen before and after normal
date

From your experiences, how do you evaluate the frequency of rainfall to happen
before the normal date of a rainy season in the locality
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From your experiences, how do you evaluate the frequency of rainfall to
happen before the normal date of a rainy season in the locality

As shown in the above figure 31, respondents which accounts 66(50.8%),43(33.1%)21(16.2%)
evaluated incident increased, incident decreased, no change at all respective to frequency of rain
fall happen before and after the normal date of rainy season in the locality. Therefore we can
generalized that the majority of the respondents described that frequency of rainfall happen
before and after the normal date of rainy season were increased due to the climate change

impacts and endanger the food security status of the respondents in the study area.
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Figure 32 respondents response on daily temperature trend

In the last 10 years, how do you evaluate the condition of daily (maximum)

temperatures
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In the last 10 years, how do you evaluate the condition of daily (maximum)
temperatures

As shown in the above graph 32, respondents which account 91(70%),evaluated the trends of
daily maximum temperature were increased whereas the remaining 39(30%) were decreased.
Therefore we can generalized that the majority of the respondents described that daily maximum
temperature were increased due to the global level climate change impacts and endanger the
food security status of the respondents in the study area as well as the third world country. On
the contrary in the study area temperature sees as opportunities for grown the emerging new
variety and shift the culture of previously cultivated crop towards adoption of temperate crops as

well as enables the previous culture of production towards short cycle of production.

67 |
Page



Figure 33 respondents response on frequency and incidence of animal disease

From your experiences, how do you evaluate the frequency of incidents of
animal diseases in the locality
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From your experiences, how do you evaluate the frequency of incidents of
animal diseases in the locality

As shown in the above graph 33, respondents  which accounts
12(16.9%),103(79.2%),5(3.2%)evaluated incident decreased, incident increased, no change at all
respective to frequency of incidents of animal disease in the locality. Therefore we can
generalized that the majority of the respondents described that frequency and incidents of
animal disease were decreased due to involvement of agricultural extension and medication

service provided by agricultural and stakeholder coordination in the study area.
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4. 4 Correlation analysis of variabels

Dis
Distanc | tan
respon e of | ce Is the land
dents your to ownership does any one
worki residen all Dista status Tot What is in your
educatio marital ng ce from | we nce secure,or are al Tota the size household
sex of [ family nal level status of | person the ath to all there risks of | cro | of land Do you have a chronic
the size of the of the | the in the Number of Number of | nearest er weat losing access p graz Total used have any illness or long food
respond responden respond respond house children in dependents in market roa her to your farm lan ing irrigable twice in health term health security
ent t ent ent hold school the house hold center d road land d land area a year? problem conditions status
sex of the respondent Pearson - -
Correlatio 1 -.017 -.051 -.011 -.013 -.049 -.017 .013 .03 -.026 .001 .03 066 .013 -.052 -.070 .020 -.057
n 5 5 ’
Sig.  (2- .69 .69
) .851 .564 .900 .880 .581 .845 .885 771 .988 454 .882 557 427 .819 .520
tailed) 6 6
N 130 130 130 130 130 130 130 130 130 | 130 | 130 130 | 130 | 130 130 130 130 130
family size of the respondent Pearson
1 ok ke ke ok ek ke 88 848‘ ok 88 803 wox s ke ok
Correlatio | 017 1 733 862 805 798 815 803 o 840 L 811 501 645 -.089 802
n 2 2
Sig. (- .00 .00
) .851 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .315 .000
tailed) 0 0
N 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130
educational level of the Pearson
. a7 771" a7 N
respondent Correlatio | . 051 733" 1 800" 731" | 756" 708" 715" | 765" o 737" 482" 624 -226™ 744
n 0 0
Sig.  (2- .00 .00
) .564 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .010 .000
tailed) 0 0
N 130 130 130 130 130 130 130 130 130 | 130 130 130 | 130 | 130 130 130 130 130
marital ~ status of the | Pearson
. .95 .960" .95 .898
respondent Correlatio | _ 011 862" .800™ 1 889 | .911™ .896™ 895 | 945 L .889™ 661" 740" -.083 9117
n 8 8
Sig.  (2- .00 .00
tailed) .900 .000 .000 .000 .000 .000 .000 0 .000 .000 0 .000 .000 .000 .000 .347 .000
aile




N

130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130
respondents working person Pearson
. . - - " " " - .87 895" - .87 .853 - - " "
in the house hold Correlatio | 013 805 731 889 1 839 912 864 | 868 N 796 574 688 -118 857
n 8 8
Sig.  (2- .00 .00
) .880 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .183 .000
tailed) 0 0
N 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130
Number of children in | Pearson .
.87 .874 .87 .815
school Correlatio | -.049 798" 756" 911 839" | 1 814™ .860™ - |- 876™ |- .808™ .634™ 745™ -117 .985™
n
Sig.  (2- .00 .00
) .581 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .183 .000
tailed) 0 0
N 130 130 130 130 130 130 130 130 130 | 130 130 130 130 130 130 130 130 130
Number of dependents in the Pearson
i ok ok ok ok ok ok 88 887‘ ok 88 827 ok ke o ok
house hold Correlatio | 017 815 708 896 912 814 1 841 | 891 ol 803 607 699 -.052 832
n 6 6
Sig.  (2- .00 .00
) .845 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .556 .000
tailed) 0 0
N 130 130 130 130 130 130 130 130 130 | 130 130 130 130 130 130 130 130 130
Distance of your residence Pearson
. .90 839" .90 .798
from the nearest market | Correlatio | 013 803" 715" 895" 864 | 860" 841" 1 | 918" o 805" 613" 689" -.054 877"
center n 1 1
Sig. (- 00 00
. .885 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .545 .000
tailed) 0 0
N 130 130 130 130 130 130 130 130 130 | 130 130 130 130 130 130 130 130 130
Distance to all weather road Pearson 1.0
. 916" .872
Correlatio | 035 882" 770 .958™ 878" | 871" .886™ 901 1 ) 936" 00" | . 863 677 746" -070 .888™
n B
Sig.  (2- 0.0
) .696 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 426 .000
tailed) 00
N 130 130 130 130 130 130 130 130 130 | 130 130 130 130 130 130 130 130 130
Distance to all weather road Pearson
Lt = . = . . . = 91 N 91 | 891 . = = =
Correlatio | -026 848 amn .960 895 874 887 839 ol 905 L 832 596 710 -.096 859
n 6 6
Sig. (- 00 00
) a7 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .275 .000
tailed) 0 0
N 130 130 130 130 130 130 130 130 130 | 130 130 130 130 130 130 130 130 130
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Is the land ownership status | Pearson
secure,or are there risks of | Correlatio " - " " - - " .93 .905" .93 .846 - " " -
) .001 840 765 945 868 876 891 918 . 1 L 853 645 714 -.067 893
losing access to your farm | n 6 6
land
Sig.  (2- .00 .00
) .988 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 448 .000
tailed) 0 0
N 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130 130
Total crop land Pearson 1.0 .
- ok ok xk xk ok ok * * 916 e 872 S ok ok ad
Correlatio -.035 .882 770 .958 .878 871 .886 .901 00 . .936 1 - .863 677 746 -.070 .888
n N
Sig.  (2- 0.0
) .696 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 426 .000
tailed) 00
N 130 130 130 130 130 130 130 130 130 | 130 130 130 | 130 130 130 130 130 130
Total grazing land Pearson
- *ok wox xx xx d rox * 87 891‘ e 87 ok ok ok * >k
Correlatio | -.066 .803 N .898 .853 .815 .827 .798 - . .846 - 1 .839 .550 .706 -174 .832
n
Sig.  (2- .00 .00
) 454 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .048 .000
tailed) 0 0
N 130 130 130 130 130 130 130 130 130 | 130 130 130 | 130 130 130 130 130 130
food security status Pearson .
- *k e wx xx d wx xx 88 859 T 88 832 il B Sl
Correlatio | -.057 .802 744 911 .857 .985 .832 877 - . .893 - - .825 .644 755 -.091 1
n
Sig.  (2- .00 .00
) .520 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .000 .302
tailed) 0 0
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**_Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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There were a strong positive correlation which was statistically significant(rs =0.802,p=0.00) between family size of the respondents

and food security status of respondents.

There were a strong positive correlation which was statistically significant(rs =0.74,p=0.00) between educational level of the
respondents and food security status of respondents.

There were a strong positive correlation which was statistically significant(rs =0.91,p=0.00) between marital status of the respondents

and food security status of respondents.

There were a strong positive correlation which was statistically significant(rs =0.857,p=0.00) between working person in the house

holds respondents and food security status of respondents.

There were a strong positive correlation which was statistically significant(rs =0.832,p=0.00) between number of dependents of the

respondents and food security status of respondents.

There were a strong positive correlation which was statistically significant(rs =0.877,p=0.00) between distance of residence from

market of the respondents and food security status of respondents.

There were a strong positive correlation which was statistically significant(rs =0.859,p=0.00) between distance from all weather road
of the respondents and food security status of respondents.
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There were a strong positive correlation which was statistically significant(rs =0.832,p=0.00) between total grazing land of the

respondents and food security status of respondents.
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Table 7: Factors Affecting the Adoption of climate change Practice

Unstandardized

Coefficients

Standardized
Coefficients

the house hold
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Model B Std. Error Beta T Sig.
1 (Constant) .025 041 .608 544
family size of the
-.054 .026 -.051 -2.043 .043
respondent
educational level of the
-.052 .019 -.051 -2.676 .009
respondent
marital status of the
-.020 072 -.019 -.280 .780
respondent
respondents working
) 127 034 126 3.738 .000
person in the house hold
Number of children in
903 .028 905 32.198 .000
school
Number of dependents in
-.133 043 -.132 -3.134 .002




Distance of your
residence  from  the]-.042 031 -.043 -1.347 181
nearest market center
What is the ownership

374 071 .358 5.250 .000
status of your farm land
Distance to all weather

-.381 .051 -.372 -7.519 .000
road
Is the land ownership
status secure,or are there
) ) 102 .040 103 2.530 .013
risks of losing access to
your farm land
Total crop land 075 .049 071 1.533 128
Total grazing land .087 .029 .083 2.984 .003
Total irrigable area 017 025 017 .682 497
What is the size of land

o -.015 .029 -.008 -.525 .601

used twice in a year?
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4. 5 regrassional analysis of variabels

Education level of house hold head: Education has shown negative effect on food security
status of the house hold with significance level at 5%. On average, if the house hold gets
educated, the status of food security of the households decrease by 0.02 percent. The result
implies that, there is difference between literate and illiterate peoples to engaged themselves on
market commodities and also education has improved the producing household ability to acquire
new idea in relation to market information and improved production by using appropriate inputs
and technology which in turn enhanced productivity and thereby increased marketable supply but
in the study area the reverse were happen due to that educated households were lacks land
ownership and less rely on agriculture rather on another activities. This result is happening in

many research conducted climate change impacts on food security in our country.

Family size of the respondent: family size has shown negative and significant effect on food
security status of the house hold with significance level at 5%. On average, if household’s
family size increase, the food security status of the household will be decreased by 0.54 percent.
The result implies that, there is difference between house hold having family size of and haven’t
family members and family member which has no labor contribution decreased the food security
status and aggravate climate change impacts. This result is happening in many research

conducted on climate change impacts on food security in our country.

Working personnel in house hold head: working personnel has shown positive and significant
effect on food security status of the house hold with significance level at 5%. On average, if
households working personnel increase, the food security status of the household will raised by
0.127 percent. The result implies that, there is difference between house hold having working
labor and haven’t working personnel and also working personnel has improved the producing
household ability to acquire new idea in relation to market information and improved production

by using appropriate inputs and technology which in turn enhanced productivity and thereby
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increased the food security status and minimize climate change impacts. This result is happening

in many research conducted on climate change impacts on food security in our country.

Number of dependency in the house hold: number of dependency personnel has shown
negative and significant effect on food security status of the house hold with significance level at
5%. On average, if households number of dependency increase, the food security status of the
household was decreased by-0.133 percent. The result implies that, there is difference between
house hold having dependent household member and haven’t dependent member and also
dependent personnel has decreased the producing household ability to production by expenses
related with the dependent and much time and attention were grabbed by the dependent. Using
appropriate inputs and technology which in turn enhanced productivity and thereby increased the
food security status and minimize climate change impacts. This result is happening in many

research conducted on climate change impacts on food security in our country.

Land ownership status of the household: land ownership has shown positive and significant
effect on food security status of the house hold with significance level at 5%. On average, if
households having land increase, the food security status of the household was raised by 0.374
percent. The result implies that, there is difference between house hold having land and haven’t
land and also land ownership has improved the producing household ability of autonomous and
decision making freedom and acquire new idea in relation to climate smart adaptation and
mitigation information and improved production by using appropriate inputs and technology
which in turn enhanced productivity and thereby increased the food security status and minimize
climate change impacts. This result is happening in many research conducted on climate change

impacts on food security in our country.

Grazing land ownership status of the household: grazing land ownership has shown positive
and significant effect on food security status of the house hold with significance level at 5%. On
average, if households having grazing land increase, the food security status of the household
was boost by 0.087 percent. The result implies that, there is difference between house hold
having grazing land and haven’t grazing land because the house hold who own grazing land has

dramatic livelihood improvement. The basic reason is that livestock is the predominant
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livelihood in the study area and livestock has a great gear of the economy by selling and
converting to cereals and pulses and uplift the house holds food security status by minimizing
climate change impacts. This result is happening in many research conducted on climate change

impacts on food security in our country.

Distance to all weather roads: land ownership has shown positive and significant effect on food
security status of the house hold with significance level at 5%. On average, if household’s
proximity to all weather roads increases, the food security status of the household will be raised
by 0.381 percent. The result implies that, there is difference between house hold proximity to all
weather roads and not proximity to all weather roads and also proximity to all weather road has
improved the producing household ability of supply agricultural commodities to market, market
information and improved production by using appropriate inputs and technology which in turn
enhanced productivity as well as increased the food security status and minimize climate change
impacts. This result is happening in many research conducted on climate change impacts on food

security in our country.

The remaining total crop land, irrigable area, age, marital status, distance to the market center
and the like were insignificant variable which did not affect food security status of households on

climate change impacts in the study area.
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CHAPTER FIVE

CONCLUSION AND RECOMMENDATION

5. Conclusion

Food insecurity is the most crucial and persistent problem facing rural households in ethiopia.
Even though the country has considerably reduced the problem of poverty in general, many of its
rural households are still unable to feed themselves throughout the year. Food availability in the
country is largely determined by domestic staple food production through subsistence agriculture
(FAO, 2024). The purpose of this study was to provide an assessment of the climate change
impacts on vurneleblity of smallholder farmers of food security status and factors influencing the
choice of climate change coping mechanisms in Wadla woreda. The following objectives were

addressed:

I.  To identify the section of society most vulnerable to climate change impacts on food
security status and reason behind it
[l.  to know constraints that aggravate vulnerability to climate change in the woreda,
I1l.  toidentified local( indigenous)and institutional adaptation /coping mechanisms

To forward policy and action areas to be enhanced in order to increase the understanding of the
concerned body and local community in the woreda for future most likely climate change
impacts on vulereblitys of food security in smallholder farmers .A survey of a sample covering
130 households from responsive woreda administrator were chosen through a systematic
sampling procedure was conducted. The data collected were analyzed using Statistical program
for Social Sciences (SPSS). Descriptive statistics were generated to describe the social-economic
and demographic characteristics of the households and also address all objective on climate
change impacts, constraints that aggravate climate change and coping mechanisms adopted by

households in wadla woreda .

Wadla woreda were a woreda characterized by large number of land but land were cultivated

by traditional agricultural practice and highly influenced by climate change related hazards and
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the impacts become severe. Subsistence crop and animal husbandry farming is not enough to
feed the entire household sufficiently throughout the year. Therefore, policies should promote
initiatives that invest more in rural off-farm activities to generate employment to enable
households increase their income and thus be able to improve their food security status and

minimize climate change impacts.

The results of this study revealed that the households that own livestock are more likely to have a
high food consumption score (food secure) due to its important role in terms of income
generation and provision of food. Thus, efforts should be made to improve the production and
productivity of livestock in the study area. The results of the study also show that family health
play a vital role in improving food and nutrition security for their members in rural areas in the
sense that healthy active farmers were productive than unhealthy households and members and

able to combat climate change impacts on food security status and vulereblity.

Exposure was assessed through climate variability, early warning system, and training for
coping with climate change. The households which did not receive any warning regarding the
disasters® is considered as one of the important indicators because it reflects the level of
preparedness of the households during a climate-related emergency, especially in the absence of
a proper disaster management system. Similarly, training to cope with climate change can help
households to be better prepared for future changes. Thus, it is important to consider households
which do not receive any training to cope with climate change to determine the overall
vulnerability of the district to climate change. In order to get more accurate results, it is also
important to take into consideration the households which experienced loss of livestock as a
result of the most severe natural disasters in the past years. This might also require significant

financial resources in case of permanent injuries or to buy new livestock.

Households with member(s) having a chronic illness suggests frequent loss of wages due to
illness, and thus, an increased level of livelihood vulnerability. The households which do not
having access to local government veterinary services is an important indicator and determines

how frequently the households suffer a loss of food or livelihood due to illness among their
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livestock. Households which are solely dependent on family farms for food tend to be more

vulnerable to climate change.

The communities which are self-sufficient in terms of food rely on their indigenous knowledge
of food preservation. The higher the indigenous knowledge of food preservation such as making
kolo, Besso, quanta gita, dried vegetables. among the households, the lower will be the
vulnerability as they can store such items for future use or earn additional income through selling
the extra produce in the market. While considering the availability of food, it is crucial to look at
the trends in food production, the impact of manures and fertilizers on the level of production,

and the loss of agricultural land (due to any disaster) over the past decade.

The use of fertilizer and manure results in higher yield, whereas, any loss of agricultural land
due to a natural disaster would set back the households with decreased food production,
adversely affecting the food availability in the area. The accessibility of water can be evaluated
through indicators like average time to fetch water‘and the percentage of households
reporting difficulties in accessing water‘for a variety of purposes. Shorter travel time to water
sources is indicative of better accessibility and the time saved during the day can be used for
other productive purposes including livelihood activities. Therefore, the _average time to water
sources‘as an indicator would have a significant impact on the households‘livelihood

vulnerability.

The dependency of households solely on natural water sources makes them more prone to
diseases and thus increases livelihood vulnerability. Therefore, the indicators showing the
current status of water sources being utilized, like the percentage of households that utilize a
natural water source, and the percentage of households reporting depleting groundwater‘, have
also been included to assess the sensitivity. Besides fulfilling the basic needs of households,
water is also essential for the purpose of irrigation. Households having problems accessing
irrigation water adds to their vulnerability. So, an indicator portraying the current situation of
water availability for irrigation has also been included to determine livelihood vulnerability at
household level. There are a number of indicators which define the ecosystem services

surrounding
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The households and evaluating these indicators may provide a better view of
livelihood wvulnerability to climate change at household level. A significant proportion of
households are dependent on the community land for a variety of resources. The percentage of
households deriving benefits from the community land/forest® and households reporting a
reduction in the volume or quality of natural resources in community land/forest were chosen for
analysing household dependency on community land‘. The dependency on community land,
coupled with a reduction in the quality or quantity of natural resources, can have an impairing
impact on the livelihoods of the households. The percentage of households reporting a decrease
in the availability of fodder from community land for livestock in the last 10 years®, is indicative
of forest area degradation, making the households more vulnerable as many of them are
dependent on forests for their livelihood. Adaption capacity component included five sub-
components (socio-demographic profile, livelihood strategies, social network, finance and

government schemes).

The socio-demographic indicators were selected to provide an overview of the characteristics of
these households, which directly or indirectly have a significant impact on their livelihood
vulnerability to climate change. The dependency ratio, provides insights about the composition
of households, and the degree of vulnerability linked with a higher ratio. Among the working-age
population, the households withmore number of working members will tend to have better
income stability and lower vulnerability. This indicator will have high relevance in situations
where one of the working members gets sick or has to take up some other responsibilities or
when his/ her/their source of livelihood gets affected due to some external factors.
Thehouseholds being headed by a woman can be linked to the migration process. A higher
percentage of female-headed households is generally a result of men moving out of the district
for work. This practice increases the chance of household structural instability, as women not
only have to look after the children but also find work from among the limited livelihood

opportunities made available to them.

The indicator where the head of the household has not attended school is indicative of the
household‘s level of awareness regarding different livelihood options. The indicators under the

livelihood strategies® sub-component have been selected to understand the households*
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dependency on agriculture, as well as their engagement in other livelihood activities. Household
family members working outside/different community is considered good as it is promoting

diversification.

Number of households which are completely dependent on agriculture‘ has been included as an
indicator in the assessment, as the changes in precipitation, floods, drought, etc. will adversely
affect their only source of livelihood. Average livelihood diversification index* also gives an idea
about the number of livelihood activities taken up by the households and the vulnerability

decreases with an increase in the number of livelihood activities.

Another indicator which might affected the food security status of the house hold the number of
livelihood activities carried out by households is the availability of land to carry out agriculture.
The available land can be used for various alliend activities such as horticulture, livestock
rearing, forestry, fishery, or setting up a small-scale industry and enables the house hold in the
area to be a food secured and combat climate change impact

Demographic characteristics, types of CSA practices in the study, interdependencies among
practices, and factors influencing adoption. Key findings reveal a predominant presence of male
household heads, high illiteracy rates, and large above 0.5 hectare land ownership, proximity of
all-weather roads, proximity of the market center, no dependency in the household and no
children enrollment in the school were dominant in the study area. The households that
experienced food insecurity problem, which in some cases is repeated over years, had to adopt

some mechanisms to cope with food insecurity.

The third objective of the study aimed to find out and characterize the factors that influence the
choice of food insecurity coping mechanisms in the study area. Thus, to respond to this
objective, a Multiple regration was used and the results revealed that out of the 14 variables
included in the model, 6 were found to be insignificant and 9 were found to be significant at
different levels, which are 5 percent levels. The choice of casual labour-based coping
mechanisms was found to be positively influenced by educational level of the
respondent,working personel in the household,number of children in the school,number of

dependent in the house hold,land ownership,distance to all weather road,ownership security
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status ,and total grazing land of the respondent. When we saw the agricultural experience of the

respondents were shown significant improvements that takes over a decade .

5.1 Recommendation and policy implications

Expand access to credit facilities tailored to CSA initiatives to alleviate financial constraints
associated with adoption. Technology Access Improve the availability and affordability of
improved crop varieties and irrigation technologies to encourage broader adoption and

enhancement of livelihood.

Encourage farmers to adopt integrated farming practices rather than singular interventions,
emphasizing the benefits of combining practices like soil water conservation with crop rotation
or organic fertilizers. Develop targeted interventions that address gender disparities in climate
change adoption activites, ensuring equitable access to resources such as credit, extension
services, and agricultural inputs. Similarly, tailor interventions based on age demographics to

enhance food security and build resilient capacity of the house hold.

Policies should target vulnerable groups and provide support tailored to their needs, such as
financial assistance for initial investment in climate smart technologies that reduce vulnerblities
of smallholder farmers in their fragmented plots. Implementing subsidies or tax incentives for
adopting practices could encourage more farmers, especially smaller ones, to adopt these
techniques despite initial costs. Introduce financial incentives and subsidies to encourage
smallholder farmers to invest in climate smart technologies, promoting sustainable agricultural

practices.

The government and other stack holders should enact policies incorporated financial literacy, life

skill, basic agriculture training campaign for changing the paradigm of farmers.

Government, stack holders and community Should rehearse about climate smart agricultural
practice for the farmers and build the culture of climate smart agriculture practice in the study

area
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Annex 1: Questionnaire for household survey
MMLP ¢M(

PPA MLP M PEPF:-

@2 9PAR ABLPTI NDAL P RINCAE NIRIN PATT AT A9 ARTIN TA+CH 8.4 ATI T+
P PNLATTT AL CETF ATITRAT “NATLY DA HY PEA M8 PAINTE ACH ARCT P
+IAGIF AG PAPC TNLT AB-M + A6 FFM-7 NAPTIRITR APALU 10-: Pl M OBLE AG
PACNP ANTPE? AHU MGt @Mt @AT §F@ N& ATPTAU= AHU PRTT TEENT ANt
LHEPT AANMT AMRA9T U= PAMST a7 M9 ao/8 NIPAM.C AT $aRm AT ARNSR A
YAMPTF NF ATLTMA Al ITMAU

ATNNCP AMAITAL

AATRL T 9P
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U. PN+AN AMPAL ao/E

1. ™¢8: $NA: Ry (:

2. 6Ly [ ]9t

3. 8 (V) U.[]1@YE A [ ] AF

4. PFFRUCT 828 (\): U.[ ] NG F9°UCT AA+a9Z9° A. [ 1N 6 A&A NFT A. [ ]17-12 n&d
m [ JACHENT W [ ]8TA £. [ ] 8945 hH NAL

5. 0aNF Uss (\): U.[ 171N A.[ ] PAIN . [ ] NGF P+AP

6. PNAAN MY [ @V [ JAT[ ] MPAA

7. NTIRUCT AR A ABT @[ @& [ 1At [ ] MPAA

8. PPANT AtBT NHA (14-64 0.20): [ 1 @TE [ ][ ] MPAA

9. ALt PMLEFA NHT (K14 AT >640LM): [ 1 @I [ 1At [ ] MPAA

10. PARPL PP L Nhd N PO NAD- PINP TANA: [ ] PAYT PAYIC 1H RLPA?

11.16. PPLPP b NhdLN PO ML 7% PAL T +2a9%F: [ ] PAYGY PATIC FH £LPA?

12.17. AbAIR 9oF 1 3PF PAGL PORY7E CbF [ [N/ @LIR[ ] PNYF PAYIC FH £LPA?

13. P40 @4F NANLT 1PT2 (V) U.[ 1AP A [ 1AL

14.PACA AP PNANETT Ursd 9BF ALYH 1002

U. NNANT7T -+ PH A.Nh&L
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15.

16.

17.

18.

19.

20.

21.

22.

. 0 N Y0 Y ———
PanLF NANFTF U3 LUTIHR PHMN$ 10 MLTN PACA AR4TPT PAIMF ALIPTF AA?
U. Uk PtmNe

A RRJ AR

. ACIIMG AL LALIP

MPAA PANA ®gF:  ame  4Y/C (MNFOA: 14/C=8 nME MLIE 1ML =
0.125 4/C)

MPAA POIMA LT mage  4C

MPAA PAOAG LT mame  Y(

NG+ AT 1H PR AL P M-AD- PADLF ADMT 92T PUA 10-? man g %/C

348MT FIC AANP 2 U. AP A. A2

N+ANP N 2C PALL AAPIR MEIR 02 B9P 1H, PMG T9IC PANT AA2 U.[ JAPA.[ ]
AL

N+HANP N N+AF FPRTePTF N+LIJM, YRR MLIR PMST FICTF AIMIPFA ?
U. N@®Y P+mAS NAFPTF (ATPAA +PTRT NAL)

ANTPALT P+DAS NAFPTF (ATPAA DNF £,71)

. PRI A ANAT A TLARTT (ATPAA T PATN 9OF)

. 8 NAF AT (ANAP LAAR) ----mmmmeemmmmeemmoeee

23. AL PALL hODIP MLIP +0,99 PM.S FICTF NN+ANP ATPNSAPT AR Y +80OF
PARGA?  (NATE NAL dRgesm BFAX)
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U. AACA N PUT PAM- 32A ARCNT $70.4A

A. PINCT H¢PTF I°CFMTE $T0A

. NACA INGFF AL +FAT PALLALC PMT ATANNN DR PT TOma(
A& PP PAHAN ANAT (30RO AD$TT ATPE PARL (&G TIMT

T (L 1 I ——

24. PRCAP NHAN PG ATANNN A4 AT M7 BFAA? (V) AP N ;.
25. NPT PMuG A7A%1+T 9271 PUA +84-A §F -2

U. NM9® +L40 (NPCN AT N+IPMMT PI)

A. M1 +L4N (OMIT CPT MLI Meh)

h.+LLN ARLATD (43 CPT MLIR +ADMM™T PALLY)

26. NP DN £ PMT FACTT ATREFF 907 FaOF PIMI>P A2 (NATE NAL
ago/m RFARK)

U. NAPLN LA P PMS ATANNN +2MF At
A. N&+& PANIRT M,

A. NA NAZF APNANA AT UNIRT AD-$T 94N

ao Paq 7% PMT AMNNS ATAe$F HP+E mé-t
W, AA (ANAP LOAR) ----m-mmmmmmem

27. NS IC P+ P PH F80F NN+ANP PPN PATET MLI® 1N, AL PLHI® 1H +RAT
AFD? U AP A AL
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o N A I T S T S A ) 1 ——
28. NNCS NP AL PMS FEEFT +OAT ATPEMML ITDT NAFT +9IN4P AECTIPA?
U. AP A. A&

AP DY PHEET NATT +oINEP ARCTIPA? -

29 . PACN® PG PN, @NTE @17 2.F 9oV eY GFD-? (A8 ANALIH NLLE PRPIRMY)

U.[ ]PAThAT 9oCH A [ ]P&e-&4 PCH
A.[ ]PKUA 9°CF m[ ] Phems IOCH
w. [ ]PATNAY 9oCH Z.[ 1 hoNCs e

Y LT T Y S —

30. NINCT Né AL T°Y PUA TH $LHPA ? —-mmmmmmmmmmememmem - NYaD 3 £o)AS.
31, PUNZT ¢ TUNC ANA 1PF 2 () U. [ TA® A. [ ] A

32. Am P 31 PAM-T aRAN AP NPT PUNLT A4 MUNG NF° 9B7F BNAA ? -

33. ALFP AT AACA NP PT PD-Y IoIgbet TRIE TFM-?

U. PHEN &Y A. @YH LI B/ F
h. FePTF LR ULST m_PhCA IReC @Y (ATRAA, F23RT)
A. PP MY . AT (ANAP ROIAR) ---mmmmmmmmmomm e -

34 . ANLFP &8.F P@Y 9ot 927 PUA AN+HTHE §FM-?
U. @ao4% a-p NMIR AN+aHa9% A. N+OAF OPFTF NF AN+THH%

h. N5 FAPPeRIF NPT PARL ARy dD ao- N POR P, AR
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35. ARCA PAR,UT @Y AT TH 9o Fo°F PIMARFPA2(NATL NAL dDgRlm RFAK)
U. L @Y JoYeps LB9° Cot

A.NECP DLI® NAPMT NAL M&IR AL NADPA GONTPF +7577F 1A

. NAY UNFT AL 760t MEID PARSINA dBMbgD

. P@-Y MM P MLID ASCNF LN ADW/+ AThHt

N NaeA® mL9° ha-Y NCS+F JC 0+ PH N&E+E Meh, PF

AN N G TN P Y R —— —

36. AFANP DLI® ARCAP P@-Y APCNTT ATIAAA TIED-T ACTPE +NLPA?
UAP A A2

AP NPT PO ACTPEPFY +INLPR AL CTPA? --mmmmmmmmmmmmmmmmmmccmecceeeeee
37. AINNF ACNF P2NA? (Y U.[ TAP A [ 1 A2

38. AmP% 37 ARANP AP NPT PNNF @G- NS [ 1T APPF/L8CTF[ 1T mEF[ ]F &PAT [
FRIF[ JFAUCTF[ 1F&Z20F] Pt 1FNP[ [FRCPTF[ 1PN ]
AdeTFoe [ ]

39. NTAUYNLAN TN AL NARAPNLFT PACAPT ANT PR £2E ATLT £1AP)TIA?
U. UNngge

A. @hNAF

M. &U

40. NAS-T 10 90 +% PANA 9°CF APMT AHML ATLF 1017 (V)
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APenan/ 1M-

APPIN 10

+dPANL M.,

AThATT

MM oPT

AdeT (Bmdrr)

41. °C+ Nen9os PRI RE 21T TFM-?

42. I°C+ heih FPATLFE I21ET TFO?

43. P9INCT FoCHY MNG4F LLAIA? (Y U.[ TAP A.[ 1 A2

44, A mPe 43 MANP AP NUT ATRTY?

45. A PP 43 MANP AL NPT ATRY?

46. NACA NP AL PINCT IoCH AMLET TR1E §FM? NATLIR £28 (1= NMIR hNET 2=

hne )
ANA | PAC PAN | BC [ A |IC | @C | &im [ @8N | +Ne | AT
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A. PAPC 1NF A AT PRC +IASTF PARLE [ PAMrdF &NF / TPMEST

1. ACAP @LI° MYNZANP PAPC INF ADNT ATR+HINE MLIE ADATD L NYAR AD-$T+7
ememA? (\YU.[ JAP A [ ]hE

AP NPT AANPT PAPC 3T MEIR PAPC U1F) ACRHTINE 927 AT NUAR HEPF
NNHF 1I° AR B@-AK (NATE NAL RgRZm BFAX)

U. PATNATT NUS aRaRANt (AFRAA: NEFT PR MmAT)
A. NAZPT ALTT MRIR ANN AR AD-MTY AN FtQ
h. PRAG ATPNPAT DLIR 1% 3T dRaRAN+

@, P40 APMen,T AT MTNLT ABaDAN:

W, P+AAS NUAP PPAAPTT DRI FnFTF a8anm

A T T S —— —— -

2. NUAR PIINCT ATRIRL N+HANP NAPC INLF APDM IC AT8ATRS. PaRL8M- AT,
10~ 2 (NATE NAL BIRLm RFARK)

U. 2N4AP mLI® ANHC ACA NAPMPIR
A. A1C NPA HCTY MLIR &CPT Paq e HC PPTY ADMPID
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A. At ANNET ROIAR e
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A. A8 T NUAP HE&PTF NHI® AN+THTHE AL LATD
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