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ABSTRACT 
 

The objective of this study was to assess the impact of climate variability on smallholder dairy 

farming in Bassona Woran woreda, found in North Shewa zone, Amhara Regional State. 

Purposive sampling technique was used to select the district and the three Kebeles (the lowest 

administrative tire in the country) and simple random sampling technique was used to select 

the sample respondents. Accordingly, a total of 106 households were selected proportionally.  

Key informant interviews and focus group discussions were used to augment the quantitative 

surveys. Rainfall and temperature data for the period 1986 to 2016 were obtained from the 

National Metrological Agency of Ethiopia. Precipitation Concentration Index (PCI), 

Standardized Rainfall Anomaly (SRA), Linear Regression (LR), Coefficient of Variation (CV) 

were used to analyze rainfall, temperature and Correlation and regression analysis were used 

to analyze the relationship and effect of climate variables and fodder availability on dairy 

production. SPSS version 25 and MS excel were used to analyze data collected through the 

close ended questionnaire. Descriptive statistics such as mean, frequency and percentile, 

maximum and minimum values were used to analyze demographic characteristics of the 

respondents, climate data (temperature and rainfall), milk and fodder production. Results 

indicated that annual and seasonal rainfall show-decreasing trends over the period of observation, 

while mean maximum and minimum temperatures show increasing trends.  Milk production which 

mainly depends on rainfed animal feed shows a positive correlation with fodder availability. 

Climate change and variability resulted in the decrease in milk yield, shortage of animal feed, 

emergence and rise of livestock disease in the study area. Some of the common livestock 

diseases included blackleg, pneumonia, Pasteurella, mastitis, and sheep pox but the occurrence 

of mastitis, blackleg and pneumonia incidences had increased and had major economic impact 

for the respondents. The result revealed that most of the respondents perceived long-term 

changes in rainfall and temperature. To halt the prevailing problems of climate change and 

variability, government should promote food-feed crop production per unit area, conservation 

of surplus forages, reliable weather forecasts mechanism, awareness creation on climate 

impacts and coping strategies. The suggestions at household level included use of industrial by 

product in order to sustain their dairy herd productivity, breed improvement to boost milk 

production and strengthen veterinary services. 

Key Words: Adaptation, Climate variability, Dairy farmers, Fodder, Rainfall and Temperature 

trends. 
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CHAPTER ONE 

INTRODUCTION 
 

1.1.Background of the Study 
 

Climate change is a global phenomenon and becoming it is one of the biggest environmental 

challenges. It has become a major concern to society because of its potentially adverse impacts 

worldwide (Tadesse and Dereje, 2018). The earth’s climate has warmed on average by about 

0.7◦C over the past 100 years with decades of the 1990s and 2000s being the warmest in the 

instrumental record (IPCC, 2014).  

There is noticeable change in mean temperatures and rainfall patterns leading to enhanced 

variability. These impacts have also influenced changes in water availability, enhanced 

frequency and intensity of drought, floods, sea level rises and salinization and perturbations in 

the ecosystems (Rediet, 2011).  

Climate change impact is highly pronounced on developing countries that have low adaptive 

capacity because of low income, technology and their reliance on climate sensitive economic 

sectors like agriculture.  According to IPCC (2013), it has been projected that in Africa, 75 – 

250 million people will be exposed to increased water stress due to climate change by 2020). 

In addition, in some countries, yields from rain-fed agriculture could decline up to 50%. 

Agricultural Production, including access to food, in many African countries is projected to be 

severely compromised. Accordingly, income and sensitivity speed up the impact of climate 

change on the life of people living in developing countries (Rediet ,2011)   

Ethiopia is a home for many livestock species and suitable for livestock production, and an 

estimate indicates that the country is a home for about 60.4 million heads of cattle, 31.3 million 

sheep, 32.7 million goats, 11.3 million equines, 1.4 million camels, 60.0 million poultry and 

6.5 million beehives in the sedentary areas of the country. (CSA, 2018).  The livestock subsector 

has an enormous contribution to Ethiopia’s national economy and livelihoods of many 

Ethiopians, and still promising to rally round the economic development of the country. The 

livestock subsector contributes about 47.7% of agricultural GDP, 16.5% of national GDP, and 
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5- 17% of total exports (IGAD, 2011). It also contributes 15% of export earnings and 30% of 

agricultural employment (Behnke, 2014). According to Belay et al. (2015), cattle, sheep and 

goats are the three most important livestock species that have a considerable important to the 

GDP of the country. 

Most of the production losses in livestock are incurred via indirect impacts of climate change 

and variability largely through reductions or non-availability of feed and water resources 

(Giridhar, 2015). Climate change has the potential to impact the quantity and reliability of 

forage production, quality of forage, water demand for cultivation of forage crops, as well as 

large-scale rangeland vegetation patterns. In the coming decades, crops and forage plants will 

continue to be subjected to warmer temperatures, elevated carbon dioxide, as well as wildly 

fluctuating water availability due to changing precipitation patterns (Giridhar, 2015). Due to 

the wide fluctuations in distribution of rainfall in growing season in several regions of the world, 

the forage production will be greatly impacted (Gaughan, 2015). With the likely emerging 

scenarios that are already evident from impact of the climate change effects, the livestock 

production systems are likely to face more of negative than the positive impact.  

Climate smart  agricultural practices (CSAP) sustainably increases productivity, resilience, 

reduces or removes Green House Gas emissions (mitigation), and enhances achievement of 

national food security (Chaudhury et al. 2012) and the Millennium Development Goals 

(MDGs).FAO (2010) defines CSA as climate change adaptation strategy aimed at helping small 

rural(subsistence) farmers adapt to climate change by an intensification or diversification of 

their livelihood strategy, thereby reducing their vulnerability. It involves new agricultural 

production systems essential at achieving higher productivity together with lower output 

variability in the face of climate risks, which may be both of an agro-ecological and socio-

economic nature. Some of CSA practices include soil and nutrient management, water 

harvesting and use, pest and disease control or resilient ecosystems. According to Smit et al. 

(2011) stated that adaptation involved adjustments to enhance the viability of social and 

economic activities and to reduce their vulnerability to climate, including its current variability 

and extreme events, together with longer-term climate change. 
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1.2.Statement of the Problem 
 

Climate variability and change impacts directly or indirectly on all economic sectors to some 

degree, but agriculture is among the sectors most sensitive and inherently vulnerable to climate 

change and variability (Muller et al., 2011; Akinseye et al. 2013, Mesike and Esekhade 2014). 

In recent times, environmental change caused by climate change and variability, become a 

common phenomenon in Ethiopia. This is affecting the livelihood of people living in the 

country specially whose life is dependent on agriculture. The low dairy productivity in East 

Africa is attributed to limited use of production technologies and inadequate exploitation of the 

existing environmental influences. Mapiye et al. (2016) mentioned that the low quantity and 

quality of feed resources affected productivity of dairy animals in sub-Saharan Africa. In 

Ethiopia rainfall is bimodal but is characterized by uncertainty both spatially and temporally 

(World Bank, 2010). 

In Ethiopia livestock subsector contributes about 47.7% of agricultural GDP, 16.5% of national 

GDP, and 5- 17% of total exports (IGAD, 2011). It also contributes 15% of export earnings and 

30% of agricultural employment (Behnke, 2014).Moreover, livestock contribute to improve the 

nutritional status and income generation of the people by providing meat, milk, eggs, cheese, 

butter and commodities, such as live animals, hides and skins for home use and export; and 

avert risks in times of crop failures (Gebremariam et al., 2013; CSA, 2015).  

Despite of its contribution, dairy farming is vulnerable to climate change through increased 

temperatures and changes in rainfall patterns (Siemens, 2014).  Africa’s livestock sector is 

specifically affected by climate changes through changes in the pattern and amount of rainfall; 

an increase in temperature; changes in winds; changes in seasonality; more frequent 

catastrophic events; a decrease in feed and fodder production; reduced water availability; 

changing patterns and distribution of disease (Bossche, 2016) Galvin et al. 2013) also suggested 

that rainfall seasonality affects forage availability, livestock production and ultimately the 

livelihoods of these people. Most of studies conducted in Ethiopia regarding the impact of 

climate change and variability were following the 1984 “Ethiopian famine” that affected almost 

all part of the country. Almost all of these studies gave little emphasis on a particular place that 

can be linked to national and food security regarding crop production (IPCC,2012; Makonde 

and Thomas, 2018) . 
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Different studies conducted on the impact of climate change and variability in North Shewa 

Zone including the present study area focused on the crop sector with little or no emphasis on 

the livestock sector (Alemyehu and Bweket, 2017; Tesfaye, 2019).  

Gissila et al. (2004), as well as Mekonnen and Bewekt (2014) recommended that, since there 

are complex patterns of rainfall trends in Ethiopia, micro-scale studies into variability and trend 

of extreme rainfall events are essential to understanding local-scale manifestations of climate 

change and variability. Micro-level trend investigation is highly recommended because studies 

of rainfall and temperature variation focusing on large areas would be of no use for local 

agriculture, particularly in places where rainfall is highly variable and geophysical 

characteristics vary within a short distance. Besides micro-level trend, analysis is vital for 

context-specific planning and implementation of climate change adaptation intervene. 

 

Unlike the previous studies, this study link to investigate the impact of climate variability on 

the  dairy farm in an area and issue that has received limited research attention in the country 

and also on smallholder dairy farming in Bassona Worana Woreda (District) by taking three 

milk shade kebeles who had more than ten years’ experience in dairy farming.  

1.3.Objectives of the Study 

1.3.1. General objective 

The general objective of this study was to assess the impact of climate variability on smallholder 

dairy farming in BassonaWorana district, North Show Zone, ANRS.  

1.3.2. The specific objectives were to: 

1. Examine the variability and trends of rainfall and temperature for the last three 

decades in the study area 

2. Examine   the availability and production of fodder in the study area.   

3.  Examine the contribution and trends of dairy production in the study area.  

4. Assess the impact of climate variability on dairy production in the study area 

5. Examine the relationship between rainfall, fodder and pasture/milk production 

during dry and wet seasons.   

6. Identify the local coping and adaptation strategies in the livestock sector 
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1.4.Research Questions 
 

This study aimed to answer the following questions.  

1. What were the trends / status of climate change and variability with respect to rainfall 

and temperature for the past three decades in the study area? 

2. To what extent did the climate change / variability affect the availability of fodder for 

the past three decades? 

3. What was the economic contribution and trends of smallholders dairy farming to the 

community in the study area? 

4. How was the impact of climate variability/change on the dairy production of the area 

under study? 

5. How was the relationship between rainfall, fodder/pasture/ and milk production during 

dry and wet seasons? 

6.  How did the dairy farmers in the study area cope with the impact of the climate change/ 

variations to increase dairy production? 

1.5.Significance of the study 
 

It is recognized that climate change and variability has become a development challenge of 

Ethiopia.  In particular, the impact of climate variability on the agricultural sector is large; 

different local level studies are needed to Assist adaptation interventions. Therefore, this study 

would investigate the impact of climate variability on smallholder dairy farmers ‘and their 

responses to mitigate this challenge. Therefore, the outcomes of this study will serve to identify 

the problem happening to the local community, to provide evidence-based data for different 

institutions and policy makers in formulating future environmental policies and strategies that 

can minimize the impact of climate change on dairy farming and it can be a stepping -stone for 

those who are interested to extend it for further study.  

1.6.Scope of the Study 
 

The purpose of the study to assess the impact of climate variability on smallholder dairy 

farmers, the level of communities’ perception towards climate variability, and the adaptation 

strategies practiced at local level. The study was limited to Angolela, Kormargefia and 

WushaWoshign   Kebeles of Bassona Worana Woreda of North Shewa Administrative Zone of 
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Amhara National Regional State.  Further the study focused solely on those smallholder dairy 

farmers who were organized as dairy cooperatives and commercialize dairy products. In 

addition, the study considered only those cooperatives that were in operation for more than ten 

years to clearly understand the impact of climate change /variability on dairy farm.   

1.7. Limitations of the study  
 

Some challenges had occurred while conducting this study. One of the problems faced 

during the study was financial and time limitation that forced the researcher to bound the study 

only to the three kebeles. Very few of the respondents were not willing to give accurate and exact 

information, especially about their income and amount of milk produced per day per cow due 

to some cultural reasons. Shortage of the adequate secondary sources of data, especially on 

fodder/pasture and milk production was also another setback when conducting the study.  In 

addition, there was a problem to finding the household head in some of the sample houses. The 

other most discouraging issue was the prevalence of COVID-19 pandemic disease, the global 

problem that limited access to my advisor, my colleagues, and impeded free movement to find 

pertinent and supportive information on the study.  

1.8. Operational Definition of Terms 
 

Adaptation to climate change: Adger et al. (2007) defines adaptation to climate change as an 

adjustment in natural or human systems in response to actual or expected climatic stimuli or 

their effects, which moderates harm or exploits beneficial opportunities. 

Animal diseases- common animal diseases which affect dairy animals in the study area  

Climate Change: The most universal definition of climate change is a change in the statistical 

properties of the climate system over periods of decades or longer, regardless of cause (Houghton, 

2011). whether due to natural variability or as a result of human activity (UNFCCC, 2013). 

Climate variability – variations in the mean state and other statistics like standard deviations 

and the occurrence of extremes of the climate on all temporal and spatial scales beyond that of 

individual weather events(UNEP., 2014).  

Crop Residue- Refers to on farm crop by products such as Wheat, Barley, beans, Teff, etc.   
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Dairy cooperative’s –A formal farmer groups formed based on the national/reginal legislative 

establish at resource center for the purpose of collection, processing of raw milk and supplies 

of different industrial by products for animals and milking equipment. 

Dairy farming-Rearing and management of cows for milk production for home consumption 

or for sale  

Fodder- Any improved forage grown to be fed to dairy cows  

Impact - is the detrimental and/or beneficial consequences caused by climate variability 

Pastures- Grasses naturally occurring or planted and used to graze or cut and fed to animals  

Smallholder Dairy Farmer – Those are farmers keeping dairy cows with a herd of less than 

five cattle. In this research therefore, farmers with a herd of less than five cattle irrespective of 

the breeds were considered to be smallholder farmers. 

1.9.Organization of the thesis 
 

The document is structured in five main chapters. The first chapter has described the 

introduction of the study that includes the background, problem statement and objectives of the 

study. Chapter two presents theoretical perspectives and empirical evidences related to the main 

themes of the thesis. Chapter three discusses the methodological approach of the study that 

includes the method of data collection and analysis part. Chapter four constitutes the core of the 

study to analyze quantitatively as well as qualitatively the data gathered through different tools 

concerning the impact of climate change on small holder dairy farmers of Bassona Worana 

woreda selected kebeles. Chapter five contains summary, conclusion, and recommendations. 
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CHAPTER TWO 

REVIEW OF LITERATURE 
 

2.1.   Dairy Production in the world    
  

Over the last 24 years, total milk production in the world has increased by 32% whereas 

per capita world milk production has declined by 9%. This indicates that the world milk 

production has not kept pace with the increase in world population. Nonetheless, as 

opposed to the trend towards intensification of milk production in developed countries, 

production growth in developing countries is a large part due to increasing numbers of 

milk animals and dairy farms and only a small part due to productivity gains (Knips, 

2009). India is the world largest producer of dairy products in the world while the world 

largest exporter of dairy products is New Zealand (Knips, 2009). Milk production grew steadily 

in East Africa in the 1980s and 1990s. The pace of growth has since accelerated following 

recent high rates of income growths and urbanization, though the exact figure is not easy to 

verify. According to Ngigi (2004), milk production increased during the 1990s at an annual rate 

of 4.1% in Kenya and 2.6% in Uganda, (Uganda Investment 2002) suggests that the figure was 

higher in Uganda, with production having risen from 365 million liters in 1991 to 900 million 

liters in 2000. One reason for such high growth is high domestic consumption. Milk 

consumption in Kenya is 145 liters per person per year, which is among the highest rates in 

developing world (SDP), spurring an estimated 4 billion liters of production in 2003 (Export 

Processing Zones Authority 2005). Although only about 35% of milk produced is marketed, at 

a retail price of US$0.75 or more per liter, The Kenyan dairy industry is estimated to 

generate $2billion liters per year (Strategic Business Partners 2008). Much of the market 

 demand is met by smallholder dairy farmers, typically with 1-3 cows on farms measuring 

0.5-1.5 hectares. According to the International Livestock Research Institute (ILRI), by 2006 

there were approximately 1.8 million small holder farmers in Kenya (SDP). 

 
2.2.  Dairy Sector in Ethiopia  
 

Ethiopia is one of the Sub-Saharan Africa’s developing country with a large potential in 
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livestock being  among African countries and 9 in the world However, meat and milk 

production are very low estimated to be 246,000 tones and 960,000 tons respectively, with per 

capital consumption of 17.1 kg milk and 5.6 kg meat per year in 1983-1985 (CSA,2000) 

Livestock production constitutes one of the principal means of achieving improved living 

standard in many regions of the developing world. The cattle population in Ethiopia is 

estimated to be 49.3 million heads of cattle These are well adapted to the tropical environment 

producing and reproducing under stress of high degree of temperature, high diseases prevalence 

and low level of nutritional states (MOA,2004) .Agriculture (mainly crop and livestock 

production) is the mainstay of the Ethiopian economy, employing approximately 85% of the 

total population. Livestock production accounts for approximately 30% of the total agricultural 

GDP and 16% of national foreign currency earrings IBC (2004). Despite the huge number of 

cattle and their economic importance, the productivity is low due to the challenges of disease, 

nutrition, poor management and health problem, lack of infrastructure and lack of veterinary 

service provision. For the intensive as well as extensive dairy farms, it is characteristic in both 

tropical and temperate regions that the animals which graze relatively near to the milking area 

or the dairy-lot are given feed purchased from the surrounding area Joseph (2013). 

Dairying is one of the livestock productions practiced almost all over the world including 

Ethiopia, involving a vast number of small, medium, or large-sized, subsistence or market-

oriented farms. The difference between large and smallholder farms is mainly determined by 

herd size (Azage ,2011) Large scale farms keep large herds of cross breed and involve high 

inputs in terms of land, labor, housing and feed and health management. Hence, from dairy 

development prospect, a careful planning is required for the generation of appropriate and 

demand driven technologies in order to attain sustainable dairy development. There are a 

number of challenges which faced in the dairy farm development. These include limited genetic 

resources, inadequate veterinary service provision, poor management, inadequate animal feed 

resources, reproductive challenges and market related challenges ( Belay,2015) .Dairy farm 

also creates different opportunity which includes; livestock genetic resources and production 

system, access services and land inputs, agricultural extension services and technologies, 

income generation and employment opportunities Goshu (2000). 
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2.3. Dairy Production Systems in Ethiopia 
 

 Dairy production system is a biological efficient system that converts large quantities of 

roughage, the most abundant feed in the tropics, milk the most nutritious food to man. Based 

on location or scale of market orientation and production intensity as criteria, three 

major dairy production systems are reported in Ethiopia (Dereje et al., 2005; Sintayehu et 

al.,2008 and Zewudie ,2010). These are traditional smallholders, peri-urban and urban dairy 

production systems. 

2.3.1. Traditional smallholder dairy production systems 

 

The traditional smallholder system is part of the subsistence farming system, which includes 

pastoralists, agro-pastoralists and mixed crop-livestock producers (Zewudu,2010). It roughly 

corresponds to the rural milk production system and supplies 97% of the total national milk 

production and 75% of the commercial milk production. This sector is largely dependent on 

low producing indigenous breeds of cattle, which produce about 400-680 kg of milk/cow per 

lactation period (Gebre-Wold et al., 2000). The milk produced is mainly consumed by the 

household in the traditional system. 

2.3.2.  Peri-urban dairy production systems   
 

This system is found in the outskirts of the capital city and regional cities and mostly 

concentrated within a radius of 100 km around Addis Ababa, which includes dairy farms 

ranging from smallholder to commercial farmers (Zewdu,2010). The main feed 

resources in this system include agro-industrial by-products and purchased roughage. The 

system comprises small and medium sized dairy farms that own crossbreed dairy cows. Dairy 

farmers use all or part of their land for forage production. The primary objective of milk 

production in this system is generating additional income to the household (Azage et al., 2000) 

2.3.3.  Urban dairy production system   
 

It consists of dairy farms ranging from smallholder to specialized businessmen owned farms, 

which are mainly concentrated in major cities of the country. These dairy farms have no 

access to grazing lands (Yitay et al., 2007) and basically keep exotic dairy stocks (Azage et 
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al., 2000). Currently, a number of smallholder and commercial dairy farms are emerging 

mainly in and around the capital Addis Ababa (Azage, 2004) and most regional cities and towns 

(Zewdu,2010; Nigussie, 2006). 

2.4.  Contribution of Livestock’s and Production Trends 
 

 Livestock’s contribution to food security and livelihoods, particularly for those of the poor in 

developing countries, is well recognized (Thornton, 2013). Keeping livestock is an important 

risk reduction strategy for vulnerable communities, as animals can act as insurance in times of 

need (Herrero et al., 2014) and provide a means of income diversification to help deal with 

times of stress (Thornton, 2013). Livestock generate income by providing both food and non-

food products (such as wool, hides and skins) that the household can sale (Thornton, 2013). At 

the same time, they are important providers of nutrients and traction for growing crops in 

smallholder systems (Herrero et al., 2014). Livestock are also an important source of 

nourishment, they provide about 17% of the global kilocalorie consumption and 33% of protein 

consumption, but there are large differences between rich and poor countries (Rosegrant et al., 

2012). For poor and under-nourished people, particularly children, the addition of modest 

amounts of livestock products to their diets can have substantial benefits for physical and mental 

health Mekete (2018) 

In addition to their food security, human health, economic and environmental roles, livestock 

have important social and cultural roles (Thornton, 2013). In many parts of Africa, social 

relationships are partly defined in relation to livestock, and the size of a household’s livestock 

holding may confer considerable social importance on it. The sharing of livestock with others 

is often a means to create or strengthen social relationships, through their use as dowry or bride 

price, as allocations to other family members and as loans. Social status in livestock-based 

communities is often associated with leadership and access to (and authority over) natural, 

physical and financial resources (Thornton, 2013).  

Globally, livestock populations have been grown considerably over years. From 1979 to 2009, 

the numbers of cattle, goats, and sheep increased, with percentage increases of 14, 93, and 1%, 

respectively (Demer et al., 2017). The continents of Africa and Asia experienced the largest 

percentage increases in cattle numbers. About a third of Africa’s stock of animals resides in 
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Sudan and Ethiopia which includes wide ranges of agroecology’s and production systems 

(Peden et al., 2010). Ethiopia, besides having the largest livestock populations in Africa, the 

numbers grow tremendously. Population growth of different livestock types is more than double 

between 1993 and 2016. The numbers of cattle increased by 102% (from 29.5 to 59.5), sheep 

and goats increased by 217% (from 19.2 to 60.9), equines increased by 119% (from 5.0 to 11.0) 

and chickens increased by 118% (from 27.3 to 59.5) (FAOSTAT, 2018). 

2.5. Global climate change and its impacts 
 

Climate change has become a real phenomenon, as it is evident from an increased world 

temperature, which is known as global warming while many factors continue to influence global 

warming (IPCC, 2014). Global average temperature has increased by about 0.6°C over the past 

100 years, with a major warming upswing in the 1970s. Warming is the result, in part, of rapid 

increases in emissions of greenhouse gases (GHG), particularly carbon dioxide (CO2), which 

is a byproduct of the combustion of fossil fuels, such as coal, oil, and natural gas, used for 

power generation and transportation (Tony and Dan,2016). As IPCC (2016) reports the 

concentration of greenhouse gases in the atmosphere has increased mainly science 1980’s. The 

global surface temperature has increased over the past 50 years from 1956 to 2005 at the rate 

of 0.13oc per decade. In addition to this, the average temperature of the ocean has increased to 

the depth of at least 3000m and that the ocean has been taking up over 80% of the heat being 

added to climate system since 1961.   

Moreover, other evidences showed that the atmospheric concentration of carbon dioxide and 

stratosphere ozone have each increased by 35% during the last 50 years, the concentration of 

methane risen by about 0.6 oc. (IPCC,2014) Observed decreases in snow and ice extent are also 

consistent with warming. Satellite data since 1978 shows that annual average arctic sea ice 

extent has shrunk by 2.7 (2.1 to 3.3%) per decade, with larger decreases in summer of 7.4 (5.0 

to 9.8%) per decade. Mountain glaciers and snow cover on average have declined in both 

hemispheres (Rediet ,2011).   

Those changes have an effect on different aspects in the whole world. Studies show that climate 

change adversely affects human and natural systems by reducing biodiversity, altering 

hydrological systems, impairing biological and chemical cycles, and making it more difficult 
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to restore degraded ecosystems. Agricultural and forestry management at northern hemisphere 

higher latitudes, such as earlier spring planting of crops, and alternatives in disturbance regions 

of forests due to fires and pests. Also, on health wise, heat related mortality, infectious disease 

and allergenic pollen are seen in different parts of the world. (T. Prato and D. Fagre, 2016; 

IPCC, 2014) Variations and extremes of climate disrupt production of food and supplies of 

water, reduce incomes, damage homes and property, impact health and even take lives. 

Humans, in an unintended revenge, are getting back at the climate by adding to heat-trapping 

gases in the Earth’s atmosphere that are changing the climate. However, the changes are 

amplifying the hazards. In addition, we cannot in short order stop this. The physical and social 

processes of climate change have a momentum that will continue for decades and well beyond. 

(Earthscan,2018)  

The effects of climate change are substantial, particularly in developing world. These countries 

are highly dependent on climate sensitive natural resource. Sectors for livelihoods and incomes, 

and the challenges in climate that are projected for tropics and subtropics, where most 

developing countries are found, are generally adverse for agriculture (IPCC, 2001 and 2007). 

Furthermore, the means and capacity in developing countries to adapt to changes in climate are 

scarce due to low levels of human and economic development and high rates of poverty. These 

conditions combine to create a state of high vulnerability to climate change in most of the 

developing world (Burton, 2008). Developing countries have lesser capacity to adapt and are 

more vulnerable to climate change damages, just as they are to other stresses. This condition is 

extreme among the poorest people. (IPCC, 2014)    

Climate sensitive natural resources that livelihoods, economic activities and national incomes 

of developing countries depended are in a degraded state from combined pressures caused by 

human use, climatic and environmental variation and change. Their degraded state makes these 

resources, and the people who are dependent on them, highly vulnerable to the damages from 

climate change. Many regions and countries will be capable of adapting to climate change but 

that the poorer countries regions will have difficulties responding to climate change. It is clear 

that climate change will in many parts of the world; adversely affect socioeconomic sectors, 

including water resources, agriculture, forestry, fisheries and human settlements, ecological 

systems, and human health with developing countries being the most vulnerable (IPCC 2014). 
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2.6. Climate Change in Africa 
 

Africa has been identified as one of the parts of the world most vulnerable to the impacts of 

climate change(Gezu, 2018)  The climate of Africa is warmer than it was 100 years ago and 

model based predictions of future GHG induced climate change for the continent clearly 

suggest that this warming will continue and, in most scenarios, accelerate(Doherty, 2011). 

 Climate change and variability (CCV) in Sub-Saharan Africa is already impacting negatively 

on rain-fed agriculture and livestock systems. The CCV are caused by both natural and human 

related activities. There are many complex and interrelated issues that contribute to this state of 

affairs. Probably more than 90% of the activities of humankind are largely responsible for the 

current day CCV. Climate change and variability complexities are exacerbated by increasing 

human population and demand for more agricultural land for food production, resulting in the 

destruction of the vegetation cover and subsequently rampant environmental degradation 

(Christenson, 2013).  

Agriculture is heavily dependent on natural rainfall, with irrigation agriculture accounting for 

less than 1% of the total cultivated land. Thus, temperature, the amount and temporal 

distribution of rainfall and other climatic factors during the growing season are key 

determinants to the crop yields and, in turn, food shortages, malnutrition and famine. Small-

scale farmers and pastoralists are already feeling these impacts in their food security and 

livelihood opportunities (Altieri and Nicholls, 2017). Ethiopia ranks 10th in the list of countries 

most at risk of climate change. The low-level of development and dependence on agriculture 

are the main reasons for this vulnerability (Weldegebriel et al., 2014). Climate variability and 

extreme events (drought and heavy rains) are causing significant damage to life, property, 

natural resources and economy in Ethiopia; making the most important economic systems 

highly vulnerable (Work, Teferi, Bantider, and Dile, 2018). Food security is highly sensitive to 

climate risks in Ethiopia.  This is because 90% of rural households rely on agricultural activities 

(livestock, crop production, or a combination of the two) as the main occupation of their 

household head and irrigation coverage levels are very low. (FAO, 2016; WFP 2015). The 

Ethiopian population is experiencing climate change and its impacts on the environment and 

natural resources. A decrease in seasonal rainfall has devastating implications on agricultural 

production leading to food insecurity, malnutrition and famine. The frequency and intensity of 
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drought is likely to increase over the coming decades, which will present a serious threat to 

biodiversity, ecosystems, water, agricultural and human health (Ali et al., 2017).   

2.7. Climate Change and Variability in Ethiopia 
 

In Ethiopia, climate variability and change are mainly manifested through the variability and 

decreasing trend in rainfall and increasing trend in temperature. Besides, rainfall and 

temperature patterns show large regional differences (Zerga & Gebeyehu, 2016). 

Ethiopia is highly vulnerable to the impacts of climate change and variability. Its agriculture is 

heavily dependent on natural rainfall, with irrigation agriculture accounting for less than 1% of 

the total cultivated land. Thus, temperature, the amount and temporal distribution of rainfall 

and other climatic factors during the growing season are key determinants to the crop yields 

and, in turn, food shortages, malnutrition and famine. Small-scale farmers and pastoralists are 

already feeling these impacts in their food security and livelihood opportunities (Altieri and 

Nicholls, 2017). Ethiopia ranks 10th in the list of countries most at risk of climate change. The 

low-level of development and dependence on agriculture are the main reasons for this 

vulnerability (Weldegebriel et al., 2014). According to National Meteorological Agency of 

Ethiopia (NMA, 2012) indicate that the average minimum and maximum temperatures have 

been increasing by about 0.35°C and 0.2°C, respectively over the past decade whereas the 

rainfall has been characterized by a very high level of variability over the past 50 years. Climate 

variability and extreme events (drought and heavy rains) are causing significant damage to life, 

property, natural resources and economy in Ethiopia; making the most important economic 

systems highly vulnerable (Work, Teferi, Bantider, and Dile, 2018). Food security is highly 

sensitive to climate risks in Ethiopia.  This is because 90% of rural households rely on 

agricultural activities (livestock, crop production, or a combination of the two) as the main 

occupation of their household head and irrigation coverage levels are very low. (FAO, 2016. 

WFP 2015). The Ethiopian population is experiencing climate change and its impacts on the 

environment and natural resources. A decrease in seasonal rainfall has devastating implications 

on agricultural production leading to food insecurity, malnutrition and famine. The frequency 

and intensity of drought is likely to increase over the coming decades, which will present a 

serious threat to biodiversity, ecosystems, water, agricultural and human health (Ali et al., 

2017). 
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2.8. Impact of Climate Variability on Dairy cattle Production 
 

 Climate variability and change affect dairy cattle in various ways. These include; low quality 

animal forage, decrease milk production level, spread of diseases, heat stress, animal breeding 

patterns and animal growth(Valtorta, 2012).  Climate change has both indirect and direct 

impacts to dairy farming resulting from climate variability. Indirect effects affect animal 

performance and majorly emerge from nutritional alterations and the environment driven by 

climatic change. Animal pastures and forage crops are altered causing shortage of good feed 

supply to dairy animals a parameter that hinders the dairy animal production Innocent (2017). 

Direct climate variability impacts cut across the animal morphology and the immediate climatic 

factors like ambient temperature, precipitation, radiations, wind speed and humidity. The 

surrounding environment of an animal determines its performance. For instance, heat from the 

immediate surroundings where the animal habits, determines its milk productivity. Heat stress 

has a negative impact on animal productivity like dairy cows(Johnson , 2012).  

2.8.1.  Impact of Climate Variability on of Dairy Breeds  
 

Sub-Saharan Africa already has been hit by the impact of climate change and variability (CCV) 

on livestock pastoralism systems and rain dependent agriculture (Ngeno et al., 2014). The 

degree of vulnerability of Dairy breeds depends on the tropical location the exotic species' 

habits and its level of adaptive capacity. For instance, the Bos-Taurus genotype breeds are 

spread across different parts of Africa as farmers have individual preferences on the breed they 

want to keep (Gitau ,2013; Kasulo et al., 2012).  

Dairy cattle are reared in different ecological zones that vary in their productivity as per the 

environment; therefore, this makes them vulnerable to different Climate change and variability 

impacts. DBGs are vulnerable to disease incidences and heat load, poor feeding level, intensity 

of climate change (Valtorta, 2012). In developing world and the majority of countries in the 

third world basically in Africa, climate related diseases that are triggered by variability affect 

animal productivity since they cause stress to animal health (Thornton and Gerber, 2010) 

2.8. 2. Impacts of climate variability on Milk Production  
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Animals have their own thermo-neutral zone (zone of thermal comfort), which is a range of 

temperatures in which the animal can maintain normal body temperature without becoming 

stressed. Above this range of temperatures, the animal will reduce its dry matter intake (DMI), 

reduce reproductive performance, and decline overall in productivity (Mauger et al., 2015and 

Keyet al., 2014). Although many factors limit an animal’s development and performance, the 

variability of climate events is among the first and critical limiting factors (Renaudeau et al., 

2012). Environmental factors, including temperature, rainfall (quantity and distribution), sun 

hours and soil types, play a significant role in livestock production (Gertenbach, 2006). Heat 

stress impairs production (growth, meat and milk yield and quality, and egg yield, weight, and 

quality), reproductive performance, metabolic and health status, and immune response 

(Nardone et al., 2010; St-Pierre et al., 2003).  

In the event of increased heat, which can be attributed to increased temperature, dairy cows 

have proven by many studies to be less productive (Key et al., 2014; Calil et al., 2012; Key and 

& Sneeringer, 2014; Mauger et al., 2015). Any extreme weather conditions (cold or hot) are 

major factors which can adversely affect milk production in dairy cows, especially in animals 

of high genetic merit (Nardone et al., 2010). In dairy cows, a range of factors which are part of 

the environment, such as temperature and humidity, play a major role in the fertility, 

reproductive performance and milk yield of the animals (Babinszky et al., 2011). Their feed 

intake will decrease and they will take up a higher bodily energy demand to maintain a constant 

body temperature, which according to Allen et al. (2013), is energy which could have been 

utilized for the production of milk.  

A reduction in feed intake will lead to a decline in milk production due to biological reasons 

(Rhoads et al., 2009; Allen et al., 2013). Moreki and Tsopito (2013) explained that for dairy 

animals, a lower milk yield and a decline in animal weight gain are results of high 

environmental temperatures and poor feeds. Seasonal variability’s in milk yield and 

composition are evident in cattle due to the direct and indirect effects of increased temperature 

(Collier et al., 2011). Furthermore, (Collier et al. ,2011) stated that heat pressure in cattle is 

characterized by decreased feed intake which contributes to the decreased milk yield. One 

widely used heat stress measurement is the Temperature Humidity Index (THI), initially aimed 

at calculating heat stress for humans by (Thom,1958) and later on applied to dairy cows by 
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Berry, Shanklin and Johnson (1964). It includes the combined effects of environmental 

temperature and relative humidity lower temperatures at high humidity give similar heat stress 

as do higher temperatures at lower humidity (Dunn et al., 2014). With stable temperature, milk 

production loss will rise with increasing humidity, mainly because of the direct impact of 

humidity on the THImax (Mauger et al., 2015). Dairy cattle are said to be in their comfort zone 

when the THI is less or equal to 72, whereas any rise above that brings stress to the cows. The 

THI threshold has been identified to be between 70 and 72 by many studies (StPierreetal.,2003); 

Du Preez,2000); Mauger et al. 2015) but modern high producing cows will start to experience 

heat stress at a THI of 65–68 (Dunn et al., 2014).  

Economically, a decrease in milk production means a loss of profit for the dairy farmer, a 

reduction in the supply of dairy products for the consumers, and loss of foreign exchange that 

could have been earned from exports to other countries, as a whole(Mauger et al. ,2015) studied 

the impact of climate change on milk production in the US and found that an amount of $670 

million is lost per year and this could amount to $2.2 billion per year by the end of the twenty-

first century (Key et al. ,2014) studied the impact of climate-change-induced heat stress on milk 

production by using an econometric model which estimated the relationship between yearly 

average heat load and dairy productivity. They found that in 2010, the annual milk production 

for the average dairy farm was lowered by about $39000, compounding to $1.2 billion in lost 

production for the whole dairy sector.  

Although not much work has been done to estimate milk production loss in currency terms, 

some studies have shown that climate change could have a significant impact on milk 

production in Africa. Moreki and Tsopito (2013) studied climate change effects on dairy 

production in Botswana and suggested some mitigation strategies, such as using smaller dairy 

breeds like Jersey, growing fodder crops and utilization of crop residues. Nesamvuni et al. 

(2012) assessed the effects of heat stress on dairy cattle productivity and reproductive 

performance under projected future climate conditions. They used the Temperature Humidity 

Index (THI) as an indicator of heat stress likely to be experienced by dairy cattle, and from their 

findings, they suggested low-cost to high-cost adaptation strategies. Low-cost measures include 

reducing overcrowding, maximizing shade, improving ventilation, and high-cost measures 

include designing and installation of thermo-air conditioning.  
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2.8.3. Effects of climate change/variability on livestock disease 
 

Distribution global warming will also alter the distribution of animal diseases and the vectors 

(Scholtz et al., 2013). Among identified disease about 58% are climate sensitive (FCC, 2014). 

Higher temperatures result in development of pathogens or parasites (Lamesegen,2018; Nejash 

and Kula, 2016). Warmer and wetter weather will increase the risk and occurrence of animal 

diseases, because species that serve as disease vectors, such as biting flies and ticks, are more 

likely to survive year-round (Veerasamy et al., 2016). Livestock diseases can cause indirect 

losses (additional costs for drugs and vaccines, added labor costs and profit losses due to denied 

access to better markets and use of suboptimal production technology) (Getachew, 2016).  

2.8.4 Effect of Climate change /variability on livestock feed and fodder availability 
 

The most important effects of climate change on livestock production is changing the animal 

feed resources. It impacts on rangeland biodiversity which influence livestock production 

(Savsani et al., 2015). Decline in rainfall, reduced length of rain season and increased temp 

which has directly affected animal fodders (Never, 2014). Change in temperature compromise 

the quantity and quality of forage by increase lignification’s of plant tissues and reducing 

digestibility and rate of degradation (Mulata, 2016). Frequent drought and a decrease in annual 

rainfall affect yield of pasture and crop residues (Lamesegen,2018; Gray and Muller, 2011).  

2.8.5.  Effects of climate change on water resources 
 

Arid and semiarid areas of Africa where water resources are very sensitive to climate 

variability, particularly rainfall (Solomon, 2016). Climate change intensifying the water cycle 

(FAO, 2011), changes in precipitation patterns and intensity, increasing atmospheric water 

vapor, evaporation, water temperatures and changes in soil moisture and runoff. Climate change 

increased surface temperatures, melting of snow and glaciers, rise in sea level and an increase 

in extreme weather events. The response of livestock to climate change is increasing e.g. Bos 

indicus weight index (WI) increases from about 3 kg per kg DM intake at 10 °C ambient 

temperature, to 5 kg at 30°C, and to about 10 kg at 35°C (Lamesegen,2018; Mulata, 2016).   
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2.9. Conceptual Framework 
 

The Conceptual framework is an illustration of the relationships between the variables 

identified for the study. It shows the relationship between the independent and the 

dependent variables. The start point was climate variability (Temperature and Rainfall) as an 

independent variable. Other variables were dependent variables and intervening variables as 

they were affected by the immediate arrow direction from the previous variable. Dairy 

production as a dependent variable marks the end point of the research survey of the conceptual 

framework.  

The intervening variables act as catalysts to dependent variables which were dependent to 

independent variables. The independent variable has an effect to fodder production and animal 

health and had great impact one dependent one. If intervening variables are affected, the 

resultant effect is poor productivity in milk production thereby reduction in farmers income. 

 

 

 

 

 

 

 

 

 

Figure 1 conceptual framework 

Source: Researcher own construction, (2020) 

 

 

 

Independent Variable 

Climate Variability  

• Temperature 

• Rainfall 

Intervening Variable 

• Gender 

• Marital Status 

• Education 

• Experience 

• Land size 

• Knowledge 

• Animal Feed 

• Animal Health 

 

Dependent Variable 

    Dairy Production  

• Monthly income  

• livelihood contribution  
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CHAPTER THREE 

RESEARCH DESIGN AND METHODOLOGY 
 

3.1.  Description of the Study Area 
 

3.1.1. Location and physical characteristics 
 

The study was conducted in Bassona Worana woreda which is located in North Showa Zone of 

Amhara Regional State. The capital city is Debre Brehan which is located at a distance of 130 

km away to the Northeast of Addis Ababa, on the highway of Addis Ababa to Dessie. 

Basona Worana district is bordered by AngolallaTera in the south, Oromia Region (which is 

Abchuna Egnea) in the southwest, Siyadebrina Wayu in the west, Moretna Jiru in the northwest, 

Mojana Wodera in the North, Tarmaber in the northeast and Ankober in the east. The study 

area is located between 9030̍ and 10000̍ latitude and 39020̍ and 39040̍ longitude. The elevation 

ranges from 1,300 to 3,704 m.a.s.l. (Nurhussien,2016).  Debre Birhan is the district town which 

is also the Zonal capital. Basona Worena district has one urban kebele and 30 rural kebele’s.  

  

Figure 2.  Location map of study area  

Source: Ethi-GIS (2020) 
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According to BWADO (2019), the total land area of the Woreda estimated to be 120,799 ha. 

The data shows that 41%, of the area allocated for under cultivation and permeant plant,  11% 

for grazing land 16% for forest, bushes, and shrubs while cultivable land (but not cultivated) 

shares 6% and uncultivable land together with other lands such as rocky seasonal river streams 

or road 16%  and settlement area  accounted 8% of total land.  

3.1.2 Agro ecological zone and soil type 
 

Based on the agro-climatic classification Basona Werana Woreda is classified in Agro 

ecological Zone (AEZ) Kola 500-1500 msl Woina Dega1501-2,500 msl and Dega 2, 501-

3,500ms. According to BWADO (2019) most of district is classified as moist Dega 48 %, 

Weyna Dega 48% and Wirch 4 % agro-Ecological Zone. The land feature is characterized by 

flat, mountains and gorges. A bout 70% of the land area is flat while the proportion of the total 

area that is considered as gorge is about 23%. The remaining 7% mountain features. The highest 

place or mountain in the Woreda is Kundi which is found in Debele kebele 3675 masl. The 

majority of the soil types are Cambisols (40%), Vertisols with some Arenosols (39%), Vertisols 

accounts for the remaining (21%).  

3.1.3.  Climate condition  
 

Climate is one of the elements of the physical environment which has a pronounced impact on 

settlement pattern, human way of life, the type of the soil, flora and fauna existed and/or 

developed so forth. Among different climatic elements temperature and rainfall have a 

considerable impact in such an agrarian country like Ethiopia and more actually in the area 

under study. There are three seasons in the study area. The main rainy season as elsewhere in 

the region is summer season (June to September) which is locally known as Kiremt. This season 

contributes the largest amount of rainfall in area. Spring season, which extends from March to 

May, locally called Belg also known for its significant amount of rain (secondary rain to the 

area). Winter is the dry season, which is locally called Bega and covers months from October 

to February. The climate in most parts of the area is characterized by cold temperatures. The 

mean minimum and mean maximum temperature for the study Woreda ranges between 6.29℃ 

and 19.7 0C, respectively. The mean annual rainfall within the span of the same years was 1013 
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mm and the minimum and maximum rainfall 783.8mm and 1227.3mm respectively. 

(Argaw,2019). 

3.1.4. Vegetation Coverage 

 

According to BWADO (2019) report, forest lands are found in between the cultivation land 

around homestead area (Nurhussien, 2016).  The majority on a steep slope area which was 

planted during Derg regime the forest land (natural and human) is covered the second highest 

percentage of the area which covers 16 % of the Woreda total area. As a result of past 

afforestation programs Eucalyptus’s dominant tree species in the upper part of the topography. 

Those forest and shrubs are used as source of fire wood, especially the leaves, for construction, 

and as source of income. 

3.1.5. Socio-economic Activities  
 

According to the estimates of the Central Statistical Agency, Bassona worena district has a total 

population size of 140,386, out of which 71,439 were men and 68,947 were women. Out of this 

total population 2,122 were urban inhabitants and 138,264 were rural area dwellers (CSA, 

2013). Almost all of the district’s people, 96.4%, were engaged in mixed agriculture (crop 

cultivation and livestock production to get their livelihood.  Crop production is entirely rain fed, 

except in very specific and small areas where vegetables are cultivated based on traditional and 

small-scale irrigation. There are two rainy seasons, kiremt and belg, and they were used for the 

cultivation of seasonal and long cycle crops. The dominant crops of the study area were bean, 

wheat, barley, pea, chickpea, teff, vetch and oat. The main income source of the area includes 

cash crops like bean, vetch, pea, lentils, vegetables includes garlic, cabbage, beetroot, onions 

and also live animals, especially small ruminants and milk and milk by products. The main 

livestock reared in the district are local and improved cows and oxen, sheep, donkey, goat, horse 

and chicken. (Kuria et al.,2014) 

3.2. The Research Design 
 

Research design is the choice and use of particular methods and their linkage of them to the 

desired outcomes (Crotty, 2016). More importantly, it is an account of the rationale for the 

choice of methods and the ways in which the methods are used.  
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The focus of study was to assess the impact of climate change /variability on smallholders’ 

dairy farmers their perception and adaptation measures practices. Thus, a cross sectional survey 

research design (Bryman, 2015) was employed to obtain relevant data and get information 

appropriate enough for analysis. Bryman (2015) further noted that cross-sectional research 

design requires the collection of data at a single point in time but on many cases so that both 

quantitative and qualitative data on several variables is analyzed and interpreted.  

Hence, as recommended by (Neuman, 2015), this study employed both qualitative and 

quantitative data collection methods. The qualitative data at community level was collected 

through focus group discussions, key informant interviews, questionnaires and observations. 

As (Devereux, et al, 2013) has strongly argued, using the two approaches together yields more 

than the sum of two approaches used independently. Similarly, Degefa (2016) also confirmed 

that a mix of the two research approaches have paramount importance because either of them 

alone are not sufficient. Thus, both quantitative and qualitative research methods were 

integrated for this study for both data collection and analysis.  

3.3. Data type and Sources 
 

In order to achieve the objective of the study both primary and secondary data sources were 

employed. Primary data was generating from three types of data sources: questionnaire, 

interview, and Focus Group Discussion (FGD). 

Secondary data was collect using available sources of information such as published and 

unpublished documents. This includes data from governmental offices, central statistical 

agency, Ethiopian metrological agency for climate data, internet, University and Public 

Libraries.  

3.4.  Sampling Procedures 
 
The target population involved dairy farmers of the three Kebeles: Angolela, Kormargefiya and 

Wusawushign kebeles of dairy cooperatives in Bassona worana woreda. According to woreda 

cooperation Promotion office annual report, the total numbers of dairy farmers from the listed 

cooperatives were 757(BWCPO, 2019). Majority of them are living in the area and are 

smallholder dairy farmers keeping exotic and cross breed dairy cows to produce milk. 
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 The study employed two stage sampling procedures.  

In the first stage, Bassona worena district and the three Kebeles were selected using purposive 

sampling procedure. Bassona worena district and the kebeles were selected for the fact that it 

has been regionally identified as one of the milk shade areas for its convenience and 

accessibility to infrastructure.  

In the second stage, sample households were selected using simple random sampling technique. 

Because of the homogeneity in their agricultural practices, socio demographic characteristics, 

settlement arrangement and similar topography, simple random sampling technique was 

preferred as it gives a non-zero equal chance for all households 

3.5.  Sample Size determination 

 

This study focused on the cooperative milk producers or cooperative members that are located 

in BassonaWorana woreda of North Shoa Zone of Amahara National Regional State. A 

particular emphasis was given to those whose age of establishment was more than ten years. 

Based on these criteria, Angolela, Kore Magefia, and Wushawushign kebeles were selected 

(Table 1).    

Table 1 Dairy Cooperative in District 

N

o 

List of milk 

cooperative   

 

Kebele Year of 

Establishment 

No of individual 

Suppliers 

Amount of 

Daily 

Supply/ 

liters  
M F T 

1 Angolela  Angolela 1990 215 67 282 3500 

2 Kabi Gizaw  Kore Margefia 1997 139 32 171 2500 

3 Ediget Behibret  Wushawushign 2000 237 67 304 3150 

4 Alemgena  Dibut 2006 165 44 209 1000 

5 Anbesaw  Debele 2007 264 68 332 1500 

6 Keyit  Keyit 2007 69 24 93 350 

7 Filagot  Bakelo 2006 18 38 56 1000 

Total  1107 340 1447 13,000 

(Source) Bassona worana woreda cooperative promotion offices 
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The sample size was determined by the formula proposed by Nassiuma (2000)  

n= 
𝑁

1+𝑁( 𝑒2 ) 
 

Where:   

n= the sample size;   

N= the population size 

e= level of precision 9%; (.09) 

1= constant value 

n= 
𝑁

1+𝑁( 𝑒2 ) 
     =

757

1+757( 0.092 ) 
 

n= 106.14≈106 

The proportion of the respondents was obtained using the formula:            

n=∑pi. n 

Where:  

n         was the sample (106 respondents)  

 Pi  was the proportion of the target population.   

For Angolela kebele (282/757) *106=39.4 ≈ 39respondent  

From Kore Margefia kebele (171/757)*106=23.9≈24 respondent  

From Wushawushign (304/757) *106=42.6 ≈ 43 respondent  

Therefore, the study sample was106 respondents consisting of 39 from Angolela kebele ,24 

from Kore Margefia kebele and 43 from Wushawushign kebele milk suppliers. 
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Table 2  Sample size determination   

No Kebele Total 

HHs 

     Sex Total 

sampled HHs 

Sex 

M F M  F Total  

1 Angolela 282 215 67 39 30 9 39 

2 Kore Margefia 171 139 32 24 19 5 24 

3 Wushawushign 304 237 67 43 33 10 43 

        Total 757 591 166 106 82 24 106 

Source: Field survey, 2020 

3.6.  Data collection tools 
 

To get more reliable data from the selected sources, the researcher used the following data 

collection tools: 

3.6.1.  Questionnaire 
 

Close ended and open-ended questions were prepared and administered to the selected milk 

producer farmers to get data about effect of climate change /variability on dairy production 

/productivity. The close ended format questions enabled the respondents to select one option 

that best meet their views, while the open-ended questions were included in order to give 

opportunity for the respondents to express their perceptions and ideas concerning the problem 

under study. 

3.6.2.   Focused group discussion 
 

Focus group discussion (FGD) helps to generate data on group dynamics, and allows a small 

group of respondents, being guide by a skilled moderator, to focus on key issue of the research 

topic (Mwanje, 2001). The focus group discussion was composed of district government sectors 

expertise that included fishery and livestock resource development office head, Livestock input 

and Marketing Department, and animal feed development department, cooperative promotion 

office, Trade and industry office, and animal health department, totally nine individuals 

participated on the discussion. The participants were selected based on the profession related to 

the study and experience related to agriculture. 
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3.6.3. Key Informant Interview 
 

Key informant interview was conducted on a face to face basis which enabled the researcher 

seek new insights, ask questions, and assess the phenomena of climate variability and change 

manifestations and their impacts on dairy production. Individuals believed to be knowledgeable 

as well as community leaders constituted the key informants. Three key informants from the 

three kebeles dairy cooperative leaders were purposively selected, and in-depth interview was 

carried out with the district veterinary. 

3.6.4.  Field observation 
 

Robson, (1995) indicates that field observation is used as a supportive technique to collect data 

that may complement or set in perspective data obtained by other means. In the time of staying 

in the study area, observation was conducted on major dairy breeds, vegetation covers, animal 

feed, major development interventions, people’s perception and related things.   

3.6.5.  Document review 
 

Documents which were found at woreda and ‘kebeles’ were reviewed and used to generate 

secondary data. Census reports, activity progress reports, archived data, climate distribution, 

and economic information were reviewed and supplemented the primary data. 

3.7.  Methods of data analysis and interpretation 
 

In order to answer the leading questions of this study, the collected data were edited, coded, 

organized and then it was exported for analysis by Statistical Package for Social Sciences 

(SPSS) version 25 and Excel. To this end, data obtained from various sources were analyzed 

using qualitative and quantitative data analysis techniques.  

The analysis of quantitative data was done using descriptive statistical tools like percentages, 

frequencies, standard deviations and means whereas inferential statistics like linear regression 

and bivariate correlation analysis were used. These analyses were mainly applied for rainfall, 

temperature, milk and fodder production to determine the relationship between each variable 

and its effect or significance on the milk production. Results from data analysis were presented 

in frequency tables, graphs and pie charts. 
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Qualitative data from FDG and key informant interview were analyzed thematically and the 

analysis was done in combination with quantitative data to strengthen the data gathered through 

questionnaire and secondary data.  

3.7.1. Rainfall and temperature variability analysis 
 

A number of techniques have been developed for the analysis of rainfall and temperature, which 

generally fall into variability and trend analysis categories. Variability analysis involves the use 

of Coefficient of Variation (CV), percentage departure from the mean (Anomalies), 

Precipitation Concentration Index (PCI) (Bekele et al., 2018). Linear regression was used to 

detect changes or trends in rainfall and minimum and maximum temperatures 

I. Standardized rainfall anomaly (SRA)  

SRA values and the corresponding drought severity classes are computed as follows 

(Agnew and Chappel 1999); 

SRA = (Pt − Pm)/ σ                                                                                                    

Where SRA = standardized rainfall anomaly,  

 Pt = annual rainfall in year t,   

Pm = is long-term mean annual rainfall over a period of observation and  

 σ = standard deviation of annual Rainfall over the period of observation.   

II. The precipitation concentration index (PCI)  

The precipitation concentration index (PCI) was applied as indicated in De Luis et al. (2000); 

PCI=100× [∑Pi2/(∑Pi)2]                                                                                           

  Where:  

Pi = the rainfall amount of the ith month; and   

Σ Pi2 = summation over the 12 months.   

PCI values of less than 10 indicate uniform monthly distribution of rainfall, values between 11 

and 20 indicate high concentration, and values above 21 indicate very high concentration 

(Alemyhu and Bewketu, 2017). Similarly, 

III. Coefficient of variation (CV)   

CV was calculated as; 
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CV = (S/µ)                                                                                                                   (1) 

where CV is the coefficient of variation; S is the standard deviation, and µ is the mean 

rainfall. The CV measures year-to-year variation in the data series, and according to NMA’s 

(1996) classification CV less than 0.20 is less variable, CV between 0.20 and 0.30 is 

moderately variable and CV greater than 0.30 is highly variable.  

 

IV. Standardized temperature anomaly (STA)  

STA=(Tt-Tm)/ σ  

Where: STA is standardized temperature anomaly,  

Tt= is annual maximum/minimum temperature in year t,  

Tm= is long-term mean annual maximum/minimum temperature over a period of  

  observation and 

σ = is standard deviation of maximum/minimum annual temperature over the period of 

observation. 

3.7.2. Rainfall and temperature trend analysis 
 

Linear regression was used to examine changes or trends in rainfall and minimum and 

maximum temperatures. It is given as; 

Y = mx + b 

where y is dependent variable, m is the slope, x is independent variable and b is the intercept. 

Trends were calculated from slopes of regression lines using the least squares method and the 

statistical significance of the trends were determined by the F-distribution test. 
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CHAPTER FOUR 

RESULTS AND DISCUSSIONS 
 

4.1.Introduction 
 

This chapter dealt with the analysis and interpretation of the collected data. An attempt was 

made to discuss perception of farmers, concerning individuals and experts about the trend and 

pattern of climate variability, its impacts on dairy farmers livelihood, adaptation practices and 

barriers to adaptation, and perceptions in the study area based on results obtained from 

household interviews, historical rainfall and temperature records, and qualitative information 

generated from various groups of the community and concerned officials through FGDs and 

interviews. 

4.2.Demographic characteristics of sample household  
 

In this part, the general profile of the respondents’ households is presented. This includes age, 

sex, marital status, educational status and number of dependents under each household. 

4.2.1.  Age and sex composition of the sample households 
 

As shown in table 3, out of the total of 106 HHs 43 (40.6%) household heads were from 

Wushawushign kebele ( Edeget Dairy cooperative), 24 (22.6%) of them from Koremargfiya 

(Kabigizaw Dairy cooperative) and the remaining 39 (36.8%) respondents were from Angolela 

kebele( Angolela dairy cooperative). As related to the sex composition of the samples, from 

Wushawushign 23.3% were female and 76.7% male. From Koremargfiya 25% were female & 

75% were male and from Angolela 23.6% were female and 76.4 % were male-headed 

households. From the total sample households 23.6% (25) were females and 76.4 % (81) were 

male. The gender of household head revealed the dairy farming activity was male dominated in 

the present study. This is similar with the observations of several studies as reported by Hussen 

et al. (2016), Geleti et al. (2014) and Wondatir et al. (2011) It is also similar with CSA and 

World Bank (2013) report, pointed that 15.5% of the total households in Ethiopia were female-

headed households and the proportion of this study area is higher than national standard. It is 
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the same for the previous study (Codjoe,2010) who reported that female headship estimated to 

be 22% in Sub Saharan Africa. 

According to Santrock (2011) age group of the household heads is categorized in four stages; 

young, adult, mature and old aged. Based on this, from the total households participated in the 

study 3.8 % were young, 25.5 % were adult, 39.6 % were mature and 31.1% were old aged. 

Hence, the majority of the sample households were in the category of mature, that is, 46-60 

years old this indicates that they are economically active. Secondly the elders (greater than 60 

year) constitute 31.1 %, which shows from the sampled dairy cooperatives more than 33 farmers 

engaged in dairy farming were old aged. The third category that has 25.5 % of the households 

is in the age 31-45, which is a group of adult persons.  Only 3.8% of the households were below 

30 years and this constitutes young age group which is much lesser than the rest of the age 

groups.  

Table 3. Age and Sex composition of the sample households  

 

            Variables 

 

          Respondent’s Kebele 

 

 

       Total 

 

 

 

Wushawushign 

 

Kore Margefia 

 

Angolela 

 

No  % No  % No  % No  % 

 

 

   Sex 

Male 33 76.7 18 75 30 76.9 81 76.4 

Female 10 23.3 6 25 9 23.1 25 23.6 

Total 43 40.6  24 22.6 39 36.8  106 100 

 

 

 

   Age 

16-30 Years 2 4.7 1 4.2 1 2.6 4 3.8 

31-45 Years 12 27.9 5 20.8 10 25.6 27 25.5 

46-60 Years 20 46.5 8 33.3 14 35.9 42 39.6 

>=61 Years 9 20.9 10 41.7 14 35.9 33 31.1 

Total 43 40.6 24 22.6 39 36.8 106 100 

Source: Field survey, 2020 

4.2.2.  Marital Status and Family Size of the Respondents 
 

As concerned with marital status of the respondents, table 4 depicts that among all the 

respondents the proportions of married accounted for (78.9 %) and those not married occupied 
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(0.8%), 9.3% accounted for those divorced, and 11% separated.  Household heads are 

comparable with livestock (sheep) keepers in Debre Berhan peri-urban areas (Tsega et 

al., 2014). These figures are found to be higher than those married and lower than the 

unmarried proportions reported for marital status of the household members. The overall 

proportion of divorced in the study area (9.3%) is higher than the Amhara Region (6.3%), and 

national average (2.6%) documented by CSA and World Bank (2013). Compared with the 

values reported by same source, the separated proportion (11%) is higher than the Amhara 

Region of 4.5% and the national average of 3.8%. Therefore, it is evident that, the majority of 

the respondents in the study area were married.  This implies the differentiation of social status 

and family size affects their livelihood bases and adaptation to climate variability. 

Table 4 also depicts that, among all the respondent households 42.5 % members of dairy 

cooperatives had a family size between three to five, 49.1 % having six to eight and the 

remaining 8.5 % had large family size greater than eight family members. The family size of 

the respondents was generally high with an average of 5.8 persons and the average family size 

was greater than that of the national average 4.3 and the regional average 4.5 (CSA, 2010). 

Table 4 Marital status and number of dependents of the respondents 

       

          Variables  

                    Respondent’s Kebele Total 

 

Wushawushign 

Kore Margefia  

Angolela 

 

No  % No  % No  % No  % 

 

 

Marital Status 

Married 34 79.1 20 83.3 29 74.4 83 78.9 

Single 1 2.3 0 0 0 0 1 0.8 

Divorced 4 9.3 2 8.3 4 10.3 10 9.3 

Separated 4 9.3 2 8.3 6 15.4 12 11 

Total 43 100 24 100 39 100 106 100 

 

Family Size 

3-5 20 46.5 8 33.3 17 43.6 45 42.5 

6-8 21 48.8 13 54.2 18 46.2 52 49.1 

>8 2 4.7 3 12.5 4 10.3 9 8.5 

Total 43 100 24 100 39 100 106 100 

Source: Field survey, 2020 
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4.2.3. Educational status 
 

As shown in table 5, from the total of 106 dairy farmers 30.2%(n=32) were categorized as 

illiterate, 52.8 % (n=56) of them were categorized as having elementary education, 15.1 % 

(n=16) of them were categorized as Junior Secondary, that is, grade 7-8 completers and the rest 

1.9. % (n= 2) of them were above grade 9. Wushawushig Kebele has relatively better literacy 

rate 76.7%. From the study findings over 68.8% of the respondents had access to primary 

education this indicated that most of the households of the Woreda were literate.  See the table 

5 below.  

Table 5. Educational status of the respondents  

 

     Variables  

Respondent’s Kebele  

Total 
Wushawushign 

 

Kore Margefia Angolela 

No  % No  % 

 

No  % 

 

No  % 

 

 

 

Educational 

Status 

Illiterate 10 23.3 6 25 16 41 32 30.2 

Elementary 26 60.5 16 66.7 14 35.9 56 52.9 

Junior Secondary 6 14 2 8.3 8 20.5 16 15.1 

Secondary School 0 0 0 0 1 2.6 1 0.9 

Higher Education 1 2.3 0 0 0 0 1 0.9 

Total 43 40.6 24 22.6 39 36.8 106 100 

Source: Field survey, 2020 

4.2.4. Experience in dairy farming 
 

The survey sought to know the period the respondents had been in dairy cattle production for 

commercial purpose. As illustrated in Table 6, Majority of respondents from Wushawushign 

had between 6-10 years ‘experience in dairy farming at 28 (65.1 %), the rest 15 (34.9 %) dairy 

farmers had 11-15 years ‘experience. From Kore Margefia most of respondents 12 (50 %) had 

between 6-10 years’ experience with 11-15 years being the second most represented and no one 

farmer had more than 15 years’ experience. In Angolela most of respondents, 24 (61.5 %) had 

between 11-15 years’ experience, 20.5% (8) farmers had more than 15 years’ experience and 
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the rest 17.9% (7) dairy farmers had 6-10-year experience.  This implies that farmers in 

Angolela were more experienced than the other two kebeles, that is, 82 % (32) farmers had more 

than 10 years’ experience. In the dairy sector, experience is important specially for improving 

the breed and feeding of dairy cattle. Any farming has its own challenge and the more the farmer 

had experienced the more he/she is in a better position to overcome challenges.  

As explained by KII and FGD the selected kebeles have practiced dairy farming and establish 

dairy cooperative for better economic benefit and services provision for the members like easy 

access to industrial by products, milk utensils etc. and also government and non-government 

service including technical training on dairy production, milk processing and marketing. Due 

to such intervention farmers had acquired better experience.    

Table 6. Experience of Dairy farmers per kebele 

Experience in  

Dairy Farming 

                       

Respondent’s Kebele 

 

Total 

Wushawushign Kore Margefia Angolela 

 

No  % No  % No  % No  % 

6-10 Years 28 65.1% 12 50.0% 7 17.9% 47 44.3% 

11-15 Years 15 34.9% 12 50.0% 24 61.5% 51 48.1% 

>=15 Years 0 0.0% 0 0.0% 8 20.5% 8 7.5% 

Total 43 100.0% 24 100.0% 39 100.0% 106 100.0% 

Source: Field survey, 2020  

4.3.The main source of livelihood of Respondents and their share 

 

Table 7 shows the main source of livelihood occupation of respondents during the study. 

Different dairy farmers other than cattle rearing engaged in other supportive businesses for their 

socio-economic wellbeing. The findings showed that some farmers were engaged in mixed 

farming, mixed farming and petty trade, and others practiced mixed farming and others off farm 

activities like carpentry. The main sources of farmer’s livelihood were grouped in to three 

categories. From the findings, 100% (n=25) of female were engaged in mixed farming 

compared to their male counterparts 91.4% (n=74) of the total 106 respondents of the study. 
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The findings showed, if male and female genders were compared, females pertained to 

participate on mixed farming than the male gender. The other category of livelihood option in 

the area was those engaged in mixed farming and petty trade. The results of the study showed 

that, the male gender in this category accounted for by 2.5 % (n=2). The other category of the 

livelihood was mixed farming and others such as carpentry. The findings revealed that 6.1% 

(n=5) accounted for by this category all of whom were male. The results showed that when the 

total figure is considered, the male dominates.  

Table 7. Occupation of respondent 

Source: Field survey, 2020 

 

4.4. Contribution of dairy farming in the livelihood of the study area  

 

Data have been gathered to find out the share of dairy farming as source of income. As shown 

in figure 3, for Wushawushign kebele dairy farmers the share of dairy farming as source of 

income accounted for 30 households falls in the range of 31-50%. In the same kebele only 12 

get greater than 51% of their income from dairy farming.  For the rest 1(one) of dairy farming 

as source of income falls less than or equal to 30%.  As concerned with Koremargefia 18 secure 

31-50 % of their income and 5 secure greater than 51% of their income from dairy farming.   As 

related to Angolela, 38 concluded that they secure 31-50% of their income proportion from 

dairy farming while 1 (one) of the respondents affirmed that the proportion of their income 

from dairy farming is greater than 51%. It is possible to conclude that for all kebeles the great 

proportion, (81.1%), affirmed that 31-50% of their income is secured from dairy farming and 

when considering dairy farmers who get greater than 51% of their income from dairy farming, 

Wushawushign kebele was in a better position, 27.9% (20). According to the report made by CSA, 

Ethiopia holds large potential for dairy development mainly due to its large livestock population, 

 

 

Sex 

Respondent occupation Total 

Mixed farming  Mixed farming 

and petty trade  

Mixed farming 

and other  

No      % No      % No      % No      % 

Male                                              

Female 

Total 

74 91.4 2 2.5 5 6.1 81 100 

25 100 0 0 0 0 25 100 

99 93.4 2 1.9 5 4.7 106 100 
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which comprises 60.39 million cattle (dairy cow accounts 12.39 million), 31.30 million sheep, 

and 32.74 million goat populations (CSA, 2018). When we consider the contribution of livestock 

to livelihood (Ehuni et al. 2011, Belete et al.2010) asserted that dairy farm was found to be source 

of food, cash income, foreign exchange earnings, and social and culture identity. The study 

conducted by (Metaferia et al .2011), on review to improve estimation of livestock contribution 

to the national GDP, showed that 47.7% of agricultural GDP, 16.5% of national GDP, and it 

also contributes 15% of exports earnings and 30% of agricultural employment.  

 

Figure 3.  Shares of dairy farming in farmers livelihood  

Source: Field survey, 2020 

4.5.Livestock holding and use   
 

As depicted by figure 4 and table 8 below, the respondents were requested as to how many oxen 

and cows, horse, donkeys, poultry, sheep and goats, and beehives they owned during the field 

survey. The results of the survey showed that the total livestock for the sample households were 

2878.  Among the livestock, small ruminants (sheep and goat) accounted for 1153 (40%), 

poultry 1031(35.8%), oxen and cows 543(18.9%), equines 141(4.9%), and beehives accounted 

for 0.4%.  The great proportion was accounted for by sheep and goat which accounted for 40% 

of the total followed by poultry 35.8%, and on third level oxen and cows covered 18.9%.  The 
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average cattle herd size per household for smallholder farmers in the study area were 17.3 which 

was aligned with the study conducted in North West Shewa Zones (Agajie et al. 2012), 17.9 

cattle around Debre Birhan (Ahmed, 2006) and 4 cattle at Akaki and Lemu, Central Ethiopia 

(Bayush, 2018). In the mixed crop livestock production system of Central Rift Valley, the 

average cattle herd size reported was 15.5 cattle per household (Lemma et al,2015). Yoseph et 

al. 2011 reported an average herd size of 26.5 in urban and peri-urban production systems. In 

mixed farming system of the Highlands and mid-altitudes of Ethiopia where crop production is 

dominant; cattle are the most important livestock species for cultivation, threshing and manure 

production (Getachew et al., 2009).  

 

Figure 4. Number of livestock owned by sample households 

Source: Field survey, 2020 

Analysis of the livestock population in the study Kebele in terms of TLU 

showed that the average TLU in the Wushawushign kebele is 7.68, in Kore Margefia Kebele 

7.18 and Angolela Kebele 6.52 TLU. The total TLU in the three kebeles is about 757 and the 

average TLU per household was 7.14, which is higher than the value reported by Hassen et al. 

(2010) for Basona Worana district (6.15 TLU), but lower than that reported by Wondatir et al. 

(2011) for Debre Berhan (20.1 TLU) in the Central Highlands of Ethiopia. According to Helina 

and Schmidt (2012) average TLU in Ethiopia is 4.46. In addition, mean value for sample 
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households are greater than this figure which shows better figure average and higher than a 

study made in Tigray region of Ethiopia (1.7 TLU) (Gebrehiwot and Fekadu, 2012). As it is 

presented in Table 10 the average TLU was the lowest in Angolela Kebele. Cattle constitute 

higher proportion (ox and cow) 72%, small ruminant (sheep and goat) constitute 15 % and 

equines (Horse and Donkey) accounted for 13 %. 

Table 8. Livestock population and TLU in the study area  

Study Kebele 
Cattle 

(No) 

Cattle 

in 

TLU 

Sheep/ 

goat 

Seep/Goat 

in TLU 
Equine  

Equine 

in 

TLU 

Total  

TLU 

Mean  

TLU 

Wushawushign 239 239 451 45.1 66 46.2 330.3 7.68 

Kore Margefia 126 126 281 28.1 26 18.2 172.3 7.18 

Angolela 178 178 421 42.1 49 34.3 254.4 6.52 

Total  543 543 1153 115.3 141 98.7 757  

Average  5.12 5.12 10.88 1.09 1.33 0.93 7.14 7.14 

Note: TLU (Tropical Livestock Unit) refers to livestock numbers converted to common unit. 

One TLU is =250 kg live weight of an animal. The conversion factor for Cattle=1; 

Sheep/Goat=0.1; Equine = 0.7 (Source: Wilson, 2003) 

     

4.6. Trends of Dairy Animals and Challenges faced  
 

The study also aimed at assessing the trends of dairy animals and challenges faced by 

comparing   the number of dairy animals currently owned by farmers with what had been ten 

years ago. The results are presented in figure 5. 

The sample respondents were asked the trends of livestock currently owned as compared to 

what had been ten years ago. 65 (53%) affirmed that it is decreasing (28%) asserted that it is 

increasing and 25.4 stated that there is no change.   

Figure 4 summarizes the trend of number of dairy cows owned over the study periods. The 

trend equation revealed -1.314, -2.4, and -0.91 for Wushawushign, Kolemargefia, and Angolela 
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respectively. This means the number of dairy cows owned kept steadily declining in the kebeles 

under studied.   

 
 

Figure 5 Trends of dairy cow 

Source: Field survey, 2020 

 

The study noted that 52(49.1%) of the respondents own 1-2 dairy cattle at present, while those 

who own 3-4 dairy cows at present accounted for 54(50.9%). When comparing the number of 

dairy cows owned with current ownership, those who owned 1-2 dairy cows ten years ago 

accounted for 31(29.2%), those who owned 3-4 accounted for 73(68.9%), and those who owned 

greater than 5 dairy cows accounted for 2(1.9%). It is possible to infer from the findings that 

the number of dairy cows owned, 3-4, has tremendously decreased currently from 73 to 54 as 

compared to what had been ten years ago. On the other hand, the number of dairy cows owned, 

1-2, has increased from 31 to 52.  Generally, the number of ownerships of dairy cows decreased 

over the past ten years.  When the distribution of the number of dairy cows owned among the 

three kebeles is considered, data on those who own 1-2 cows at present showed 23, 18, and 11 

for Angolela, Whshawushign, and Kore Margefia, respectively. Those who own 3-4 dairy cows 

at present indicated 25,16 and 13 for Wushawushign, Kore Margefia, and angolela respectively.  

None of the dairy farmers from the three kebeles owned more than five dairy cows at present. 

When considering the same issue ten years ago, those who own 1-2 cows accounted for 19,7,5, 

farmers from Angolela, Wushawushign, and Koremargefia respectively. Those who owned 3-4 

cows ten years ago indicated 34, 20, 19, from Wushawushigh, Angolela, and Koremargefia, 
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respectively. Those who owned greater than five dairy cows ten years ago showed 2 dairy 

farmers for Wushawushign Kebele. Accordioning to Zelelem et al., (2011) the number of milk 

cows at national level varied during the 15 years reference period (1996 to 2015) this number 

tended to increase from about 8.8 million in 1996 to 11 million in 2001 and sharply decreased 

to roughly 7.9 million in 2003 then increased to 9.6 million in 2010 Zelalem et al., 2011) and 

milk production from 167 million litters 2014/15 to 1490 million litters by 2020(Shapiro et al., 

2015). Milk production, however, increased steadily from about 927 million liters in 1996 to 

2.9 billion liters in 2010 (31.5 percent increase) (Zelalem et al., 2011). Key interview informant 

and FGD ascertained about the trends of livestock, in particular dairy cow. As confirmed by the 

informants, “before a decade the number of dairy cows that each farmers kept at large was   

due to availability of  enough grazing land , crop land and also numbers of animals considered 

as  status and respect in the community but gradually when the climate change /variability and 

its impact manifested in the area,  progressive decline of average farm size in response to rising 

human populations, less fertile and more easily erodible land, and expansion of degraded lands, 

which can no longer support either annual crops and pastures contributed to shortage of feed 

resources. Further, poor grazing management (e.g. continuous overgrazing) contributed to 

shortage of feed resources as a result of replacement of productive and nutritious flora by 

unpalatable species thereby most of farmers reduce the numbers of animals, especially dairy 

cows, and exchange large number of local cows to few numbers of productive improved breed”  

Sample respondents were asked to list the challenges the livestock sector faced in the study area 

and listed such factors as lack of sufficient pasture, animal disease, rise in cost of industrial by 

products, poor animal management, and lack of water /drought. As depicted by figure 5 

69(65.1%) replied scarcity of pasture, 14(13.2%) animal disease, 12(11.3%) rise in cost of 

industrial by product, 6(5.7%) and 5(4.7) poor animal management as challenges faced by dairy 

production in the study area.  

As Devereux et al. (2003) pointed out, in some areas of Ethiopia, shortage of drinking water 

for livestock in the dry season was mentioned as an important factor for the declining of 

livestock but the major one was lack of grazing land and animal disease.  This study also pointed 

out that lack of grazing land or pasture as the major problem or challenge of dairy farming in 

the study area.  Ellis and Tasew (2005), in a study made in Raya Kobo district, also indicated 
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that the poorest and most vulnerable groups in rural Ethiopia are suffered from scarcity of 

livestock due to animal diseases and grazing failure in drought years. Gebrehiwot and Fekadu 

(2012), in a study made in eastern Tigray region of Ethiopia, stressed that almost all households 

own low average sizes of livestock reflecting the scarcity of grazing land, food shortage, and 

inadequate veterinary services. Moreover, progressive decline of average farm sizes in response 

to rising human populations, encroachment of crop land onto erstwhile grazing areas and onto 

less fertile and more easily erodible lands, and expansion of degraded lands, which can no 

longer support either annual crops and pastures contributed to shortage of feed resources 

(Anderson, 2007; Alemayehu, 2005). Further poor grazing management (e.g. 

continuous overgrazing) contributed to shortage of feed resources as a result of replacement of 

productive and nutritious flora by unpalatable species (Ahmed, 2006). 

  

Figure 6.  Constraints of dairy farming 

Source: Field survey, 2020 

4.7.Milk production    

 

The milk production potential of indigenous cattle breeds is very low. Production of indigenous 

dairy cows in study area as depicted in table 9, the daily average milk production during dry 

and wet season indicated that from 65 % (69) respondent who have local dairy cow, 29.2% 

(31) of the dairy farmers replay average milk yield during wet season less than four liters and 
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the rest 35.8 % (38) of the respondent affirmed that 5-8 litters of milk is obtained. It indicted 

that the average daily milk yield from the local cow during wet season was 2.5 liter which is 

coincided with the study by (Yoseph et al., 2003; Damitie et al., 2016; Kebede et al., 2017) higher 

than 2 liters per cow per day in different part of the country for local Ethiopian cows. During the dry 

season all of the respondent 69 (100 %) who have local cows asserted that the daily milk yield to 

be less than four liters and the average milk yield is 1.5 litters. According to the Dairy Policy 

Inventory, 2009 cited in FAO, 2018) milk yield per cow is 1.9 liters per day on average.  On 

the other hand, CSA (2017) reported that national average milk yield from local cow per day 

is 1.37 which is similar to the current finding.   According to CSA (2018), about 98.24% of the 

cattle population in Ethiopia are indigenous breeds that are adapted to feed and water shortages, 

disease challenges and harsh climates. The productivity of indigenous livestock is, however, 

believed to be poor even if no practical recording scheme at national level has been used to 

judge their merit 

Table 9 Average milk Yield per day from Local cow during dry and Wet Season  

 

Average milk Yield  Respondent’s Kebele Total 

 

Mea

n  

Min  Ma

x  Wusha 

wushign 

Kore  

Margefia 

Angolela  

No  % No  % No  % No  %  

During 

Wet 

Season 

<=4 liters 15 34.9 9 37.5 7 17.9 31 29.2 

5-8 liters 16 37.2 5 20.8 17 43.6 38 35.8 

No Local  12 27.9 10 41.7 15 38.5 37 34.9 

Total 43 100 24 100 39 100 106 100 2.5 1 4 

During 

Dry 

Season 

<=4 liters 31 72.1 14 58.3 24 61.5 69 65.1  

No Local 12 27.9 10 41.7 15 38.5 37 34.9 

Total  43 100 24 100 39 100 106 100 1.5 0.5 2 

Source: Field survey, 2020  

The milk production potential of temperate breeds under improved management in tropical 

environments is higher than that of indigenous breeds (Syrstad and Ruane, 1998). Table 10, 

shows that daily milk production by respondents’ in the two different seasons from improved 

dairy cows. 86(81.1%) of the respondents avowed that they got 13-15 liters of milk per day per 
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cow, while 18(17%) concluded that they get 9-12 liters milk per day during wet season on 

average 12.5 litters which is higher than 9 liters per day per cow for improved dairy breeds 

studied by Asfaw et al., 2013 and estimated daily milk yield for crossbred cows, reported by 

Demeke et al., (2000) 7.3 litter. During dry season, 79(74.5%) of the farmers replied that they 

get 5-8 liters of milk per cow per day and 27(25.5%) asserted that they get 9-12 liters of milk 

per cow per day in average 8.5 liters. According to CSA (2018), about 1.54% of the cattle 

population were cross breed and 0.22 % exotic breed in Ethiopia crossbreeding has been 

practiced with encouraging results, however, it needs very controlled management system 

(Tesfaye, 2008). 

Table 10 Average milk Yield per day from cross breed during wet and dry season. 

  

 

Average milk 

Yield  

Respondents’ Kebele  

Total 

Me

an  

M

in  

Ma

x  
Wusha 

wushign 

Kore 

Margefia 

Angolela 

No  % No  % No  % No  %  

 

During 

Wet 

Season 

9-12 l 5 11.6 3 12.5 10 25.6 18 17. 

13-15 l 37 86 21 87.5 28 71.8 86 81.1 

>15 l 1 2.3 0 0.0 1 2.6 2 1.9 

 Total 43 100 24 100 39 100 106 100 12.5 9 16 

During 

Dry 

Season 

5-8 l 22 51.2 23 95.8 34 8.2 79 74.5  

9-12 l 21 48.8 1 4.2 5 12.8 27 25.5 

Total 43 100 24 100 39 100 106 100 8.5 5 12 

Source: Field survey, 2020 

It is evident that the milk production per day per cow among the breeds is higher during wet 

season than dry season as a result of availability of pasture.  The difference might be due to 

differences in feed availability particularly natural pasture/ fodder differences, and climate 

impact (rainfall).   
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As Ministry of Finance and Economic Development (MoFED) report highlighted there is a 

significant productivity difference among dairy breeds (MoFED,2015). The milk yield for 

local dairy breeds is about 1.5 liters per day per cow, which is about one-eighth of the milk 

yield of 9 liters per day per cow for improved dairy breeds (Ayneshet et al., 2013.). All 

available statistics suggest that the productivity of livestock of Ethiopia is among the lowest in 

the world. Ethiopia lags behind almost all regional countries, regional averages, and world 

averages of productivity (Azage et al., 2000).  

As FGD /KII members confirmed, dairy farmers in the selected study kebeles are gradually 

changing /improving their dairy breed to boost milk yield from individual cows. All of the 

respondent from each kebele at least have more than one cross breed above 50 -87.5 % exotic 

breed levels which are more productive than the local dairy cows.  The most decisive factors 

that limited the productivity of both breeds is the availability of animal feed.  During regular/ 

sufficient rainfall/rainy season, animal feed /natural pasture and improved fodder/and crop 

production were in good supply; likewise, the production of milk is also highest but during 

erratic and fragmented rain fall availability of feed reduced and hence the amount milk 

produced decreased.  

Table 11 below summarizes the income of farmers from dairy production among the three 

kebeles. Those farmers who earn monthly income of 5,000Br. accounted for 1(2.3%) for 

Wushawushign, 1(4.2%) for Kore Margefia, and none for Angolela. Those dairy farmers who 

earn monthly income of 6,000-10,000 Br amounted for Wushwushign 27(62.8%), Kore 

Margefia, 17(70.8%), Angolela 28(71.8%.  Those who earn 11,000-15,000 Br. monthly income 

accounted for Wushawusingn 3(7%), Kore maregefia 2 (8.3%), and Angolela 10(25.6%), those 

who earn monthly income of more than 16,000 Br were; Wushawushign 12(27.9%), Kore 

Margefia, 4(16%.7%), and Angolela 1(2.6%).  Besides the income contribution of the dairy 

production, it has a magnificent role, from 30-50%, of livelihood contribution of farmers, which 

was discussed in detail in figure 3.  

It is possible to infer from the table 13, 100% of the farmers from Angolela, 97.7% from 

Wushawushign and 95.8% from Kore margefia, earn more than 6,000 Br. monthly income from 

dairy sector. It shows that monthly income of farmers across the kebeles statically significate 

at p=0.05 level. This income difference may be due to farming experience, number and type of 
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dairy cows they have and educational background. As cited by Demeke et al, (2013) milk 

production is affected by genetic and environmental factors. Among the environmental factors, 

the quantity and quality of available feed resources are the major ones. Inadequate level of 

nutrition has been found to be the most important factor influencing length of postpartum 

anestrus in cows grazing tropical pasturelands  

Milk is a widely accepted most complete food for human beings and is highly regarded 

and most essential in the diet. Hence, it is important to promote the utilization of milk to attain 

public health and human development perspective (FAO,2014), WHO and World bank, (2015). 

Adequate nutrition and a healthy productive population are increasingly recognized not only 

as resulting from but also as an important prerequisite for poverty reduction and economic and 

social development.  But when Ethiopia’s per capita milk consumption is estimated to be about 

19.2kg per year which is far below the average per capita consumption of Africa, 37.kg and 

100 kg in the world (Shapiro et al., 2015).  

 

 Table 11 Monthly income from milk production  

       

  Income  

Repondent's Kebele  

Total 

 

 

X2 Wushawushign Kore 

 Margefia 

Angolela 

No  % No  % No  % No  %  

5000.00 birr 1 2.3 1 4.2 0 0.0 2 1.9 15.698* 

6000.00-10000.00 birr 27 62.8 17 70.8 28 71.8 72 67.9 

11000.00-15000.00 birr 3 7.0 2 8.3 10 25.6 15 14.2 

>16000.00 birr  12 27.9 4 16.7 1 2.6 17 16.0 

Total 43 100 24 100. 39 100 106 100.0 

*Significant at p=0.05 level  

Source: Field survey, 2020 

4.8.Fodder and pasture production 

  

4.8.1.  Size of land allocated for dairy farming 
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As shown in Table 12, majority of the dairy farmers, 78(73.6%) allocated 0.5-1 hectares of 

their land area for dairy farming in all three kebeles. Those who allocated 1-2 hectares of their 

land size for dairy farming accounted for only 7(6.6%), and those who allocated less than 0.5 

hectares of land size for dairy farming accounted for 21(19.8%). The average grazing land 

allocated for livestock production among the three kebeles was 0.48 hectares.  This is better 

allocation than Belay et al., (2012) and Kumar et al., (2014) report which showed 0.37 hectares for 

central highland area and 0.125 hectare in low land area. The x2 =2.642, P value=0.619 is greater than 

.05, which indicates that land size allocated for dairy farming across the kebeles was insignificant.  

Table 12 Land size allocated for dairy farming  

 

Grazing land 
Respondent’s Kebele Total X Min Max X2 

Wusha 

Wushign 

Kore  

Margefia 

Angolela 

 

No  % No  % No  % No  % 

0.48 0.125 1.25 

2.642 

<0.5 hectares 8 18.6 5 20.8 8 20.5 21 19.8 

0.5-1hectars 32 74.4 19 79.2 27 69.2 78 73.6 

1-2 hectares 3 7 0 0. 4 10.3 7 6.6 

Total 43 100 24 100 39 100 106 100 

Source: Field survey, 2020 

4.8.2.   Sources of animal feed in the study area 

 

As depicted by table 13 below, common source of animal feed which was classified as natural, 

natural and improved, and natural, improved and fodder trees. Data were collected from 

respondents as per these sources of feed. The data was collected on current source trend as well 

as sources of feed ten years ago.  

As Sintayehu et al., (2010) and Zelalem et al., (2011) stated that feed is the most widespread 

constraint on herd size and productivity, in both lowlands and highlands. The feed problem 

arises in two related forms: shortage; and high feed prices. Feed shortages are reported to be 

pervasive and persistent. Pastoral herd size (including survival and reproduction) is 

fundamentally constrained by lack of grazing and water and periodically reduced 20-60 percent 

by chronic drought. In the relatively wet highlands, available livestock feed (including grazing) 
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is estimated to fall 40 percent short of requirement Alemeet al., (2015) reported that inadequate 

supply of feed for the existing livestock population and poor quality of the available feed 

resources are the two main factors that contribute to the low production and productivity of 

livestock in the country. 

Ten years ago, 88(83%) of the respondents used natural pasture, 18(17%) used natural pasture 

and improved fodder, and none of them used natural, improved, and fodder trees. Currently, 

natural feed accounted for 19(17.9%), natural and improved, 84(79.2%), and Natural, improved 

and fodder trees accounted for 3(2.8%). When comparing the source of animal feed at present 

with that of ten years ago, there is a paradigm change from natural feed ten years ago, 83%, to 

natural and improved fodder (79.2%) which was only 17% ten years ago. The use of natural, 

improved, and fodder trees were not occurred ten years ago but it became as one of the sources 

of animal feed and accounted for 2.8% currently.  According to (CSA, 2018) animal feed usage 

experience of farmers in the rural areas of the country, green fodder (grazing) is the major type 

of feed, about 55.96 %, followed by crops residue that is 30.12 percent. Hay and by-products 

were also used as animal feed that comprise of about 6.55 and 1.61 percent of the total feeds.  

Table 13. Common Type of Animal Feed in the Study Area  

Type of animal feed   Respondent’s Kebele  

Total 

 

Wushawushn 

 

Kore 

 Margefia 

Angolela 

 

No  % No % No % No % 

Before 10 

years 

Natural 35 81.4 21 87.5 32 82.1 88 83.0 

Natural and Improved 8 18.6 3 12.5 7 17.9 18 17.0 

at present Natural 6 14.0 6 25 7 17.9 19 17.9 

Natural and Improved 34 79.1 18 75 32 82.1 84 79.2 

Natural, Improved and 

Fodder trees 

3 7.0 0 0.0 0 0.0 3 2.8 

Source: Field survey, 2020 
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4.8.3. Fodder and pasture production trends 
 

Trend of fodder and pasture was determined based on the type and changes over the ten year 

period and results presented in figure 7  As per the data collected on the trend of the animal 

feed, 85(80.2%) of the respondents confirmed that the trend of animal feed production 

decreased over the past ten years, while 21(17.9%) affirmed that there was no change in animal 

feed over the past ten years. Generally, based on the response from the informants, the great 

majority concluded that the animal feed production decreased over the past ten years. When 

making inter comparison among the study areas, the response rate is almost similar; 87.5%, 

82.1%, and 74.4% from Kore Margefia, Angolela, and Wushawushign, confirming that the 

animal feed decreased over the past ten years. Feed supply from natural pasture fluctuates 

following seasonal dynamics of rainfall (Alemayehu, 1998; Solomon et al., 2008). Furthermore, 

quality of native pasture is very low especially in dry season due to their low content of 

digestible energy and protein and high amount of fiber content. This is much worse for crop 

residues owing to their lower content of essential nutrients (protein, energy, minerals and 

vitamins) and lower digestibility’s and intake (Seyoum and Zinash, 1988; Chenost and 

Sansoucy, 1991; Zinash et al., 1995). Despite, these problems, however, ruminants will 

continue to depend primarily on forages from natural pastures and crop residues. 

 

Figure 7. Trends of animal feed production  

Source: Field survey, 2020 
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The study also endeavored to investigate the season wise trend of animal feed. As depicted in 

table 14, below the response from the participants was gathered as to compare the production 

of animal feed during dry and wet season ten years ago and at present. As per the data gathered, 

96 (90.6%) replied that the animal feed was adequate for livestock ten years ago as compared 

to current period during dry season and 10(9.1%) avowed that ten years ago the animal feed 

was surplus during the dry season.  Under similar token, the current trend of animal feed in dry 

season was studied. The data gathered pointed out that 101(95.3%) concluded that the animal 

feed supply is in short of supply at present during dry season.  

When considering the animal feed supply during wet season ten years ago with current time, it   

revealed that 106(100%) responded that there is surplus  

Table 14. State of Fodder/Pasture Production 10 years ago and currently during dry and wet 

Season   

Source: Field survey, 2020 

The participants were requested what they did with the surplus animal feed they got during wet 

season. 106(100%) or all respondents affirmed that they conserve it to cover the shortage in dry 

season. In similar way, the respondents were requested whether they faced fodder shortage, 

even under preservation during wet season when the surplus exists, 106(100%) or all of the 

respondents concluded that they faced shortage of animal feed in dry season even if they 

conserve the surplus of wet season. They were also requested how often they face shortage in 

a year. 106(100%) or all confirmed that they face shortage of animal feed for a period of one to 

 

 

 

10 years 

ago, 

 

State of Pasture 

Production   During  

Respondent’s Kebele Total 

Wusha 

wushign 

Kore  

Margefia 

Angolela 

No  % No  % No  % No  % 

Dry 

Season 

Surplus 4 9.3 3 12.5 3 7.7 10 9.4 

Adequate 39 90.7 21 87.5 36 92.3 96 90.6 

Total 43 100 24 100 39 100 106 100 

Wet  Surplus  43 100 24 100 39 100 106 100 

Currently Dry 

Season 

Adequate 2 4.7 1 4.2 2 5.1 5 4.7 

Shortage 41 95.3 23 95.8  37 94.9 101 95.3 

Total 43 100 24 100 39 100 106 100 

Wet  Surplus  43 100 24 100 39 100 106 100 
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two months in a year. As stated in table 15 below, the respondents were requested how they 

used to cope up with animal feed shortage.  During critical feed shortage seasons, livestock 

owners in all study areas use different strategies to alleviate feed problem. Accordingly, during 

the dry periods, 7(6.6%) bought from neighbor, 13(12.3%) used conserved fodder, 16(15.1%) 

used crop residue, 5(4.7%) used industrial by product, 17(34.9%) used all the above stated 

mechanism, and 28(26.4%) used conserved fodder, and industrial byproducts to cope up with 

animal fed shortage. Majority of the respondents used to cope up with animal feed shortage by 

making use all of the stated coping up mechanisms. In mixed crop–livestock systems, which 

often have the potential to intensify, the most important contributors to feed resources were 

forages and crop residues and (Herrero et al., 2013), while in pastoral and agro-pastoral systems 

grazing of rangelands is the principal, often the only, source of feed. Feed shortages, in terms 

of both quantity and nutritional quality, either seasonally or, in the case of dryland pastoral 

systems, inter-annually, are widespread, slowing the sector's growth and periodically causing 

severe losses. Improved feed and forage options (including processing and commercialization), 

better management of rangeland, and increased cut-and-carry and pasture resources, together 

with improved feed utilization of crop residues and other agricultural byproducts, all have 

considerable underexploited potential to improve animal productivity, (Smith et al.,2013; 

Searchinger et al., 2015; Rao et al., 2015). 

Table 15.  Farmers Coping mechanism during fodder/pasture shortage  

 

Coping mechanism  

during fodder shortage 

Respondent’s Kebele Total 

Wushawushign Kore  

Margefia 

Angolela 

No  % No  % No  % No  % 

Buy from neighbor 2 4.7 0 0.0 5 12.8 7 6.6 

use conserved fodder 5 11.6 3 12.5 5 12.8 13 12.3 

Use crop residue 3 7.0 6 25.0 7 17.9 16 15.1 

Buy industrial by- product 2 4.7 1 4.2 2 5.1 5 4.7 

All 12 27.9 10 41.7 15 38.5 37 34.9 

use conserved fodder & 

Buy industrial byproduct 

19 44.2 4 16.7 5 12.8 28 26.4 

Source: Field survey, 2020 
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4.9. Correlation between rainfall and milk production 
 

This subsection sought to assess the effects of climate particularly rainfall on milk production 

in the study area. As in the previous section respondents from Wushawushign, Kore Margefia 

and Angolela kebele confirmed that dairy production depends on rain fed forage production.   

During  the wet season (high rainfall), the average milk yield  per cow ranged between 2.5 liters 

(Table 9) which was comparatively higher than the average production per cow, 1.5 liters during 

the dry season for local cow breads ; whereas the average milk production per cow ranged 

between 12.5 liters (Table 10) which was comparatively higher than the average production per 

cow, 8.5 liters during the dry season for cross breed  .The changes in milk production positively 

correlated with rainfall amounts in among the three sites comparing during the study period . 

Table 16. Correlation between rain fall and milk production  

       Variables  Wet Season(kiremit) Dry Season(bega) 

 

Average 

milk Yield 

per cow 

Pearson Correlation 0.721 .56 

Sig. (2-tailed) 0.002** .001* 

N 106 106 

* = Significant at 0.01 level; ** = Significant at 0.05 level;  

Source: Computed based on the raw data obtained from the respondent 2020 

As depicted in the table 17 the coefficient of correlation showed, there was a very strong 

correlation between milk yield per cow and availability of rainfall at wet season (kiremit) (r = 

0.72, P=0.05) and also the coefficient of correlation between rain fall during dry season (bega 

) milk yield per cow indicated there is a substantial correlation (r=0.56, P=0.01) at significance 

level of 95%.  

Linear regression was used to analyze the effect on climate change on dairy production. Rainfall 

and temperature, are independent variables while milk yield is the dependent variable. About 

47.1% of the variation in milk yield clearly depends on the independent variables while the 

remaining 52.9 % is determined by other unaccounted factors in this study.  
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Table 17 Model summary of linear regression 

Model Summary 

Model R R Square Adjusted R Square Std. Error of the 

Estimate 

1 .588a .471 .426 1.301 

a. Predictors: (Constant), Availability of rain fall During Dry Season, and Wet Season 

 

As shown in the above table (linear regression model summary), overall bundle of determinant 

factors of the independent variable’s rain fall at wet/ dry season, explains 47.1 % (R2 = 0.471) 

of the dependent variable (milk yield per cow). This suggests that 47.1 % of the milk yield 

clearly depends on the independent variables while the remaining 52.9 % is determined by other 

unaccounted factors in this study.  

Table 18.  Result of the linear regression on milk yield and rain fall  

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 (Constant) 6.065 1.642  6.879 .000 

Milk production During 

Wet Season(kiremit) 

.367 .217 .232 2.067 .001** 

Milk production During 

Dry Season (Bega) 

.243 .261 .181 2.803 .000** 

a. Dependent Variable: Milk Yield  

Source: Computed based on the raw data obtained from the respondent 2020 

From the above table (Coefficients), we can easily compare the relative contribution of each of 

the different variables by taking the beta value under the unstandardized coefficients. The 

higher the beta value, the strongest its contribution becomes. Accordingly, rain fall during wet 

season (kiremit) (Beta=.367) makes the strongest unique contribution to explaining the 

dependent variable in which the results revealed that, a one unit increase or positive change in 

rainfall would lead to a 0.367 unit increase the level of milk yield. In the same token, a one per 

cent change in rain fall during dry season brings about a .243 change in milk yield. Therefore, 

it is possible to conclude that the availability of rain fall has a strong effect on milk yield at 95% 

significance level.   
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4.10.  Correlation between Milk and Fodder Production 
 

This subsection also pursued to assess the impact of   fodder production on milk yield in the 

study area. Respondents confirmed that dairy production was dependent on forage production.  

During the wet season, the average milk production per cow reached between 2.5 liters (Table 

9) which was comparatively higher than the average production per cow, 1.5 liters during the 

dry season for local cow.  Whereas the average milk production per cow ranged between 12.5 

liters (Table 10) which was comparatively higher than the average production per cow, 8.5 liters 

during the dry season for cross breed. The change in milk yield is positively correlated with 

fodder production as depicted in table 19.  

Table 19 Correlation between animal feed and milk production  

       Variables  Animal Feed Production 

During Wet Season 

Animal Feed 

Production During Dry 

Season 

Average milk Yield  Pearson 

Correlation 

0.68 .51 

Sig. (2-

tailed) 

0.001* .002** 

N 106 106 

* = Significant at 0.01 level; ** = Significant at 0.05 level;  

Source: Computed based on the raw data obtained from the respondent 2020 

As depicted in table 19 the coefficient of correlation showed, there was a very strong correlation 

between milk yield per cow and availability of animal feed supply during wet season at (r = 

0.68, P=0.05) and also the coefficient of correlation between animal feed during dry season and 

milk yield per cow indicated there is a substantial correlation (r=0.51, P=0.01) at significant 

level of 95%.  

The linear regression analysis is used to measure the statistical significance of the effect of each 

individual independent variable on the dependent variable through F and P value. This 

measurement is made by inferring the value of R2 to explain the magnitude of the effect of the 

independent variable on the dependent variable. Here below depicted and explained are the 

linear regression of various independent variables and dependent variable 
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Table 20 Model summary of linear regression 

Model Summary 

Model R R Square Adjusted R Square Std. Error of the 

Estimate 

1 .551a .501 .36 1.402 

 

a. Predictors: (Constant), Animal Feed Production During Dry Season, Animal Feed Production During 

Wet Season As shown in table 20 (linear regression model summary), overall bundle of 

determinant factors of the independent variable’s animal feed during wet season and animal 

feed during dry season, explains 50.1 % (R2 = 0.501) of the dependent variable (milk yield per 

cow). This suggests that 50.1 % of the milk yield clearly depends on the independent variables 

while the remaining 49.9 % is determined by other unaccounted factors in this study.  

Table 21  Result of the linear regression on milk yield and feed availability  

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

(Constant) 5.069 1.022  6.864 .000 

Animal Feed Production 

During Wet Season 

.343 .206 .231 2.033 .001** 

Animal Feed Production 

During Dry Season 

.221 .248 .176 2.508 .000** 

a. Dependent Variable: Milk Yield  

Source: Computed based on the raw data obtained from the respondent 2020 

From the  table 21 (Coefficients), we can easily compare the relative contribution of each of the 

different variables by taking the beta value under the unstandardized coefficients. The higher 

the beta value, the strongest its contribution becomes. Accordingly, animal feed production 

during wet season (Beta=.343) makes the strongest contribution to explaining the dependent 

variable in which the results revealed that, a one-unit increase or positive change in animal feed 

production during wet season would lead to a 0.343 unit increase the level of milk yield. In the 

same token, a one per cent change in animal feed production during dry season brings about a 

.211 change in milk yield. Therefore, it is possible to conclude that the animal feed has a strong 

effect on milk yield at 95% significance level.  
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4.11. Trends and variability in rainfall and temperature 

Temperature and rainfall are important meteorological variables that determine water 

availability, production of crops and livestock rearing or food production processes in countries 

where agriculture is more dependent on rainfall, (Abebe, 2013).  

4.11.1. Temperature trends  

 

It was observed as maximum and minimum daily, monthly and annual temperatures. Annual 

maximum, minimum and average temperature distributions are presented in (Appendix Table1) 

and it shows the warmest year was 2015, while the coldest year was 1999. The highest level of 

monthly temperature over the period of analysis was 23.80C (June 2009) and the lowest level 

was -2.100C (December 1998) and the standard deviations are 1.5 and 2.5 0Crespectively. 

4.11.1.1.  Annual Average, mean maximum and minimum temperature 

   

Temperature distribution in the study area is characterized by a general warming trend and 

annual variability. Annual average and both mean minimum and maximum temperatures have 

shown increasing trends. The mean maximum temperature has shown an increasing with trend 

of 0.3°C/decade and annual average temperature have shown warming trend 0.2 °C /decade 

Similarly, the mean minimum temperature has increasing with trend of 0.15 °C/decade (figure 

7). These results were consistent with the study by Mengistu et al. (2013) found significant 

declining trends in the minimum temperature in the western and northeastern parts of the Blue 

Nile Basin similarly study Tesso et al. (2012) however found the maximum temperature to have 

been increasing faster than the minimum temperature for the North Shewa Administrative Zone 

of Oromia Region.  

 

Figure 8. Trend of annual Average maximum, minimum and average temperature 
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4.11.1.2.  Seasonal and Annual Maximum temperature   

 

The mean annual maximum temperature shows warming trend the Woredas for the period 

1986-2016. The warming trends in the maximum temperature for Basona Werana (0.3℃ 

/decade) the standard deviation 1.5 Statistically significant at p = 0.05 level (Table 22) These 

results are consistent with earlier studies by Conway et al. (2004), NMA (2007), Jury and Funk 

(2012),) in the country that found a warming trend in the annual maximum temperature Tesso 

et al. (2012), Taye and Zewdu (2012), Mekash et al., (2013), Mengistu et al., (2013). Annual 

and seasonal trends in the maximum temperature are examined seasons experienced statistically 

significant increasing trends in at 0.05 level.  

Table 22. Annual and seasonal maximum temperature 
 

Mean LR / 

Decade 

Maximum 

temperature (℃) 

Month Year SD 

Annual  19.78 0.3**  23.8  Jun  2009 1.5 

Bega  21.02  0.4**  23.43 May   2009 1.0 

Kirmet  19.36  0.2** 23.8  Jun  2009  1.74 

Belg  19.36  0.4**  23.4 3 December  2010 1.05 

**Significant at 0.05 level 

Source: Computed based on row data obtained from NMA 

4.11.1.3. Trends of seasonal maximum and minimum temperature anomalies  

Seasonal trends in the maximum temperature reveal that Belg and Bega season experienced 

statistically significant increasing trend at p= 0.05 similar result indicated by Taye and Zewdu 

(2012) and Mengistu et al. (2013), respectively, in the west Amhara region and Blue Nile Basin 

of Ethiopia. . Figure 9 shows standardized annual and seasonal maximum temperature 

anomalies in the Wored for the period 1986-2016. Positive and Negative anomalies account for 

52% and 48% of the total observations, respectively. The 1986 ,1989 and 1993-year highest 

negative 2009; the highest positive anomalies.to show from three-season Kiremt has 52 % 

positive anomalies whereas Bega 52% and Belg 61% positive anomalies 48%, 48 %and 39 % 

negative anomalies respectively. 
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Figure 9 Annual and seasonal Maximum STA 

Source: Source: Computed based on row data obtained from NMA
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4.11.1.4. Seasonal and Annual Minimum temperature   

The annual minimum temperature shows positive trends Woreda has experienced statistically 

significant increasing trend (0.20C /decade) at p = 0.05 level. With the standard deviation 2.5 

Kiremt mean minimum temperature increasing trend (0.1/decade) at p= 0.01, Belg and Bega 

has statistically significant incrassating trend (0.2℃/decade) at p=0.05 level and standard 

deviation1.29 and 2.34 respectively (Table 23) 

Table 23 Annual and seasonal minimum temperature 
 

Mean LR / 

Decade 

Minimum 

temperature (℃) 

Month Year SD 

Annual  6.43 0.2* -2.10  December  1998  2.5 

Kiremt  8.15 0.1** 5.71 June   2000  1.03 

Belg  7.75 0.2* 4.83  March  2000  1.29 

Bega  4.27  0.2*  -2.1 0 December  1998  2.34 

**=Significant at 0.01 level; *= Significant at 0.05 level  

Source: Computed based on row data obtained from NMA 

 

Earlier studies by Conway et al. (2004), NMA (2007), Jury and Funk (2012), Tesso et al. 

(2012), Taye and Zewdu (2012), Mengistu et al. (2013), reported a warming trend of the 

minimum temperature at different spatial and temporal scales. Mengistu et al. (2013) found 

significant declining trends in the minimum temperature in the western and northeastern parts 

of the Blue Nile Basin. On the other hand, significant trend in the minimum temperature was 

absent incentral, eastern and southern parts of Ethiopia (Mekasha et al., 2013). Most of these 

studies concluded that the minimum temperature has been increasing faster than the maximum 

Temperature. Tesso et al. (2012), however found the maximum temperature to have been 

increasing faster than the minimum temperature for the North Shewa Administrative Zone of 

Oromia Region. Figure 10 shows standardized annual and seasonal minimum temperature 

anomalies in the Wored for the period 1986-2016. Positive and Negative anomalies account for 

42% and 58% of the total observations, respectively. The 1990 ,1999 and 2000-year highest 

negative 2009; the highest positive anomalies.to show from three-season Kiremt has 45 % 

positive anomalies whereas Bega 45% and Belg 58% positive anomalies 55%, 55 %and 42 % 

negative anomalies respectively. 
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Figure 10  Annual and seasonal Minimum STA 

Source: Source: Computed based on row data obtained from NMA
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4.11.2. Rainfall variability and trends  
 

4.11.2.1. Annual rain fall  

The annual rainfall of Bassona Worana woreda ranges between 696 .9 mm (in 2009) as the 

minimum, and 1227.2 mm as maximum (in 1986) for the past three decades. The amount of 

rainfall showed yearly fluctuation between 1986 and 2016. The average rainfall of the woreda 

is 992.4 mm in the past three decades. The inter-annual patterns of rainfall distribution showed 

that annual amounts were below the average in 1991, 1992, 2002, 2003, 2005, 

2008.2009,2011,2012, 2013,2014, and 2015. (Appendix Table 2). In addition, stander deviation 

SD 130.1and CV 13.1 is observed (Table 27). Over the period of observation, annual rainfall 

shows declining trend (93.79 mm/decade) statically significant at p=0.05 level. This will be 

having adverse impact on the rainfall dependent smallholder farming in the area.  

 

Figure 11. Mean annual rainfall trends 

Source: Computed based on row data obtained from, NMA 

 4.11.2.2. Seasonal Rainfall Variability and coefficient of variation  

 

As in, most part of Ethiopian woreda’s Bassona worana rainy months are Jun, July, August and 

September while November, December and January are the lowest rainy months. As shown in 

the figure12 the wettest month is July, while the driest month is December with an average 

rainfall of 11.2 mm. On the other hand, the wettest season is kiremit (summer), while the driest 

season is Bega (winter). Relatively, Belg (spring) is the second rainy season in the woreda.  

Previous study in the Amhara regional state of Ethiopia, Kiremt and Belg rainfall had 
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contributed 55-85% and 8-24%, respectively to the average annual rainfall (Bewket and 

Conway, 2007; Ayalew et al., 2012). As depicted in table 26 the result of study kiremit season 

rain fall contribute 73.5 %, Belg 16.9 and Bega 9.6 % of the average amount of rain fall for the 

last three decades. The average annual amount of Kiremit (summer) in the (1986-2016) was 

729.4 mm, which accounted for about 73.5 % of annual rainfall and standard deviation was 

109.6. coefficient of variance was 15% which indicated that the rain falls 85% reliable for crop 

and animal feed production. Kiremit season, particularly during the month of July, supplies the 

largest amount of rainfall August and September also contributions to the annual totals. In the 

area Kiremit  (summer) has shown declining with trend of 51.87 mm in decade  in the study 

period.  

Analysis of Belg (spring) rain has shown decline trend from 1986 to 2016. The average rainfall 

of Belg (spring) was 168.2 mm and standard deviation was 77.8mm and the contribution of 

16.9% account for the total average annual rainfall. When we compute the coefficient of 

variance is 50 % which was the highest variability almost 50 % unreliable rain fall for crop and 

animal feed production. The maximum rainfall 473.1mm (1987) and minimum rainfall 58 mm 

(1999). Williams et al. (2012) and Kebede (2013) reported declining trends in Belg rainfall. In 

the area Belg (spring) rainfall has shown declining with trend of 32.96 mm in decade in the 

study period). Similarly, the mean rainfall. of Bega (winter) 94.9mm with standard deviation 

47.0 and coefficient of variation 50 % the maximum rainfall 237 (1997) and the minimum 

rainfall 13.3 (2012) it is the dry year. These results support the findings of Bewket and Conway 

(2007) and Ayalew et al. (2012) which reported moderate inter-annual variability of rainfall for 

most parts of the Amhara region. Alemyehu and Bewket (2017), local spatiotemporal variability 

and trends in rainfall and temperature in the central highlands of Ethiopia including the study 

area also reported similar findings. The main rainy season in the (Kiremit rainfall) contributes 

largest to the annual rainfall totals. Ayalew et al. (2012) indicated that the total rainfall in the 

north central highland of Ethiopia remarkably declined in the second half of the 20th century. 

According to the same authors, most widespread and potentially devastating impact of the north 

central highlands of Ethiopia would be change in the frequency, intensity and predictability of 

rainfall. 
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Table 24 Mean annual and seasonal rainfall 

**Significant at 0.01 level, * Significant at 0.1 level, ***Significant at 0.05level 

Source: Computed based on row data obtained from, NMA 

4.11.2.3.  Precipitation Concentration Index 

 

The computed precipitation concentration index (PCI) value of Bassona worena Woreda was 

about 19.7%. This showed that the rainfall distribution in the study area was highly concentrated 

in the few wet months as figure 12 indicated (July, August and September) 9447.0 mm .8751.4 

mm and 2433.9 mm respectively. On the other hand, March to June have medium concentration 

of rainfall; which were 1740.9 mm,2055.7mm,1416.1mm and 1978.1mm respectively. The 

minimum amount was recorded on January, February, October, November and December 

534.1mm ,824.5mm, 852.8mm, 383.9mm and 347.1mm respectively. 

Source: Computed based on the raw data obtained from NMA,2020 

Figure 12.  Precipitation concentration index 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Series1 534.1 824.5 1740.9 2055.7 1416.1 1978.1 9447.0 8751.4 2433.9 852.8 383.9 347.1
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Annual  992.4 -93.79**  1986 1217.7 2015 696.9  130.1  13.1  
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4.11.2.4.  Standardized Rainfall Anomalies (SRA) 

 

As it is shown in figure 13, from the 31 years of SRAs, about 50% were negative. The study 

area experiences severe meteorological drought for the last couple of decades and there is a 

tendency towards greater frequency of dry years. Ayalew et al. (2012) also noted that the 

standardized rainfall anomalies for the Amhara region range from 46.7% for Debark to 63.3% 

for Meterman. 

 
Source: Computed based on the raw data obtained from NMA,2020 

Figure 13. Standardized Rainfall Anomalies 

Also showed in figure 13 that according to Mc Kee et al. (1993) drought category (2008, 2009 

2012 and 2013) were occurred severe drought and 2014 and 2015 were   the most severe or 

extreme drought occurrences recorded. The overall results showed that moderate to severe 

drought predominantly characterized the study area like most of the northern highlands. The 

seasonal rainfall anomaly shown on figure 14 in the area (Belg) and Bega standard rainfall 

anomaly has shown declining with annual trend of 0.2176 mm having 0.1341 R² and 0.1999 

mm having 0.0985 respectively in the study period and also Kirmit standard rain fall anomaly 

shows declining with slow trend of 0.0539mm and R2 = 0.1953. A previous study also 

confirmed that climate variability has a significant negative effect on crop and animal feed 

production in this area (Alemayehu and Bewket ,2016). 
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Figure 14 Seasonal Standardized Rainfall Anomalies (SRA) 
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4.12.  Farmers Perception on Climate Change/variability and its impact 
 

Awareness of climate change in many studies had been of great concern. Adaptation measures 

to climate change have often been a way to pursue for many African countries, in order to 

reduce the negative effects of climate change. A consensus has emerged that developing 

countries are more vulnerable to climate change than developed countries because of the 

predominance of agriculture in their economies and scarcity of capital for adaptation measures 

(Fischer et al., 2005).  Ethiopia, being a developing country with agriculture dominant 

economy, is most likely to be vulnerable to climate change (Gbetibouo and Hassan, 2011). 

Having better understanding of local people’s perception on climate change/variation is crucial 

to design appropriate adaptation and coping strategies (Demeke, 2014). Therefore, it is 

important to have an insight of local people’s view on temperature and rainfall trends of change 

to dig out locally available climate change and variability adaptation options. In line with this, 

FGD participants, key informants and respondents were asked their understanding of climate 

change/variability and source of information.  More than 65 % of the respondents from the three 

kebeles 69.14 % of male and 52 % of female respondents confirm that there is climate 

change/variation in their locality.  This align with the study by Mengistu, et al. (2011) in 

Ethiopia, farmers reported of reduced rainfalls and changed rainfall patterns and Alemayehu 

and Bewket (2016) observed a complex rainfall and temperature trend patterns, with average 

minimum and maximum temperature increase of about 0.25oC and 0.1oC, respectively, over the 

past decade, whereas rainfall patterns were characterized by unpredictable trends for the past 

50 years.  

 About 24 (56%) ,14(58%) and 31(79%) of the respondent from Wusha wushign, Kor margefia 

and Angolela keble respectively believe there was climate change in their area.   On the other 

hand, 11(26%),7(29%), and 6(15%) respondents from Wusha wushign,Kor margefia and 

Angolela kebles respectively do not  know the existence of climate change. The rest 13(12%) 

from the three kebeles affirmed that there was no climate change in the area understudy.   

Respondents from Angolela kebele (79%) had more understanding on the existence of climate 

change and variability than the rest of the two kebeles. This is mainly due to the fact that the 

farmers had better experience in dairy farming.   The respondents were requested whether they 

have heard about the existence of climate change. 32(74%) from Wushawushign kebele, 
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16(67%) from Kore Margefia and 30(77%) from Angolela kebele stated that they have heard 

about climate change and variability. While,11(26%) from Wushawushign, 8(33%) from Kore 

Margefia, and 9(23%) from Angolela, asserted that they did not have heard about climate 

change and variability.   About 16 % (7), 29% (7), and 28% (11) from Wushawushign,Kore 

margefia, and Angolela kebeles respectively affirmed that they get information on CCV from 

radio alone. 53% (23),33% (8) from Wushawushign,Kore margefia, and Angolela respectively 

avowed that they get information from Radio and government development agent and the rest 

4% from the three kebeles  get information from radio and schools. The data gathered revealed 

that there is information gap regarding Climate change and variability.  

Table 25. Local people’s awareness on climate change/variability 

Questions  
    Wusha 

Wushign 

Kore 

Margefia 
Angolela Total 

No   %  No   %  No   %  No   %  

Do you believe 

there is climate 

change? 

Yes  24 56 14 58 31 79 69 65 

No  11 26 7 29 6 15 24 23 

No idea 8 19 3 13 2 5 13 12 

Are you heard 

about CCV 

before? 

Yes  32 74 16 67 30 77 78 74 

No  11 26 8 33 9 23 28 26 

Source of 

information  

Radio  7 16 7 29 11 28 25 24 

Radio & 

GO 
23 53 8 33 18 46 49 46 

Radio & 

school 
2 5 1 4 1 3 4 4 

Source: field survey, 2020 

Different studies stated that, the earth’s climate is changing thereby significant and alarming 

negative impacts of climate change and adaptation of livestock farmers in different parts of the 

world (Hassan and Nhemachena, 2013; Deressa et al., 2015; Kabubo-Mariara, 2012). Various 

research findings indicated that the damaging effects of global temperature is increasing and 

most damages are predicted to occur in sub-Saharan Africa where the region already faces 

average high temperatures and low precipitation, frequent droughts and scarcity of both ground 



68 
 

and surface water (IPCC,2014). Thus, the climate variability and change in Bassona worena 

Woreda was assessed by the perception of the local people combined with Meteorological 

evidences.  

“The FGD and KII confirmed that there is variability and change in the elements of weather 

and climate (rainfall and temperature) in the study area. As they confirmed the onset and 

termination of rainfall occurring in belg and mehar is the manifestation of this variability and 

change. However, before two decades the belg and mehar rainfall had occurred in early March 

and continued till May with normal distribution and followed by kiremt rainfall which 

continued till mid of September. Sometimes it appeared even until mid of October with fewer 

amounts. Thus, the variability of rainfall in these two determinant seasons showed variability 

and change on climate. And one of the KII said, “before one and two decades the rain falls 

continuously for a week but; nowadays it rains in high intensity for short time and most of rain 

moves in the form of runoff that cause soil erosion thereby the rain couldn’t penetrate inside 

the soil and it immediately dries up”. Other informant added, “before two decades, during belg 

season rain fall was common and regularly occurred, hence, most of the farmers were sow 

barley, wheat, pea, bean, etc and harvest large amount crop that have been equivalent to 

today’s main rainy season /kiremt/. In addition to the crop production it was a good source of 

green fodder for livestock grazing; however now a days most of farmers ignore belg rain 

because of it was absent for decades even if it rains it is inconsistent to grow crops.  Regarding 

the main rainy season, the regularity and the amount was fluctuated as compared to the last 

two-three decades. Rain comes late and goes early which are common characteristics of current 

rain fall and also sudden heavy rain during harvesting season damages yield that was causing 

food insecurity and shortage of animal feed.”  

This all data indicates there was climate change and climate variability that resulted damages 

on yields and livestock feed and causing food insecurity and reduction in dairy productivity in 

the study area.  

4.12.1. Respondent perception on rainfall change /variability  
 

Figure 15 shows that the majority 81.1% (86) of the respondents mentioned that, the amount of 

rain fall has been decreasing since the last three decades, 10.4 % (11) of the respondent reflect 

their perception that the amount of the rain fall increase for the last three decade and the rest 

8.5% (9) of the respondent mention no change in amount of rain fall at all for the last three 

decade in the study area.   
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Figure 15. Respondent perception on rainfall pattern 

Source: Own Survey, 2020 

 

Rainfall comes late and goes too early which is one of the climate change indicators and have 

significant effect on crop and animal feed production.  likewise, the respondents were asked 

from the study area to reflect their perception on the effect of the stated indicators on crop and 

livestock feed production. As depicted on the figure 16 a large number (79.3%) of respondents 

perceived the effects of climate change/ variability as a major cause for crop and animal feed 

yield reduction, around (7.6%) of the respondents revealed their experience during rainfall 

comes late and goes early have an adverse effect crops and animal feed failures. It is expected 

that the crop residues to be employed for livestock declined.  While the rest (13%) responded 

that there is no change in crop and animal feed yield. As most studies demonstrated, changes in 

precipitation patterns increased the likelihood of short run crop failure and long-run production 

declines. (Nelson, 2009).  

Rainfall is highly variable and unpredictable, both in time and space. The vast majority,  

(80%), of Ethiopia’s population subsists on rainfed agriculture, thus their welfare and 

economic productivity was linked to the volatile rains. These circumstances leave 

Ethiopia’s economic performance virtually hostage to its hydrology. Ethiopia’s extreme 
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hydrological variability is rebounded in its economic performance. The correlation 

between rainfall and overall GDP (World Bank, 2006). 

 

Figure 16 changes crop and animal feed production  

  Source: Field Survey, 2020 

4.12.2. Respondents’ perception on Temperature 
 

Figure 17 reveals that the responses of households on temperature variability in the study 

area. Of the respondents about 82.1 % were with the opinion of the temperature has increased 

and 9.4 % of the respondents reflected their perception temperature as decrease for the last three 

decades. But few, 8.5 %, of the respondents reflected their perception as no change in 

temperature for the last three decades. The researcher also tried to see the trend of temperature 

with data obtained from national meteorological agency. As the majority of the respondents and 

the metrological data shows the trends of the temperature is increasing, in dairy cow similarly 

to other species the various factors of the environment, such as the temperature, and humidity 

play an important role in the fertility, reproductive performance and milk yield of the animals, 

and this is particularly true in animals with high genetic potential. The optimal ambient 

temperature for dairy cows is between 5 to 15oC. Over 15oC the animals start to sweat, although 

they are still able to maintain the equilibrium between heat production and heat dissipation. 

Heat dissipation by sweating gradually increases and although it becomes quite intense above 

the upper critical temperature (25oC) the cow is no more able to maintain the heat balance at 

such high temperatures. Kadzere et al. (2002) found that on days of heat stress the amount of 
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water lost through evaporation may be up to or even exceed the amount of water excreted in 

the milk.  

 

Figure 17. Respondent perception of temperature pattern 

Source: Own Survey, 2020 

4.13. Farmers perception on the cause of climate change and variability  
 

As depicted in figure 18 below, most peoples in the study area considered human factor 48% 

(51) the major causal attribution of climate change/variability in this respect, the IPCC Fifth 

Assessment Report (AR5) (IPCC, 2014) boldly states that global warming since 1750 is the net 

effect of human activity.  Consequently, most of the observed increases in globally averaged 

temperatures since the mid-20th century was believed to be due to the observed increase in 

anthropogenic greenhouse gas concentrations which is in consistency or agreement with the 

findings of this study. Those who replied act of God or God’s wrath for people’s wrong acts 

accounted for 25(24%), those claimed natural factors as cause of climate change accounted for 

19% (20), the rest of the respondents 9% (10) claimed natural as well as human factors as cause 

for climate variability or change.   
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Figure 18. Perception on Causes of climate change/variation 

Source: Field Survey, 2020 

Those who claimed human factors as cause for climate change and variability 51(48%) were 

also asked   the human factors that brought about climate change/variability. 25(49%) of the 

respondents affirmed over cultivation, 15(29.4%) replied deforestation, 8(15.7%), asserted 

population pressure and 3(5.9%) affirmed air pollution as cause of human factor that caused 

climate variability.  The Intergovernmental Panel on Climate Change (IPCC,2007) was sending 

out a clear message that human activities are contributing massively to global warming and to 

climate change, especially those of the most economically-developed countries, use large 

quantities of fossil fuels (oil, coal, natural gas), the main and direct cause of greenhouse gas 

(GHG) emissions is carbon dioxide (70%), primarily from burning of fossil fuel (petroleum) 

imported other countries, while the other sources of GHG are methane and nitrous oxide caused 

by deforestation and agricultural activities, particularly the use of pesticides. According to 

MoFED (2016) reports indicates emissions from agriculture and energy sectors doubled since 

1994.  These two sectors are the major emitters in Ethiopia which accounted for 85% and 15% 

of the total gas emission respectively. This reflects the fact that livestock farming goes together 

with high methane emissions. The dominant position of livestock farming in Ethiopia’s 

economy also influences the relative contribution of GHG to the total emissions. These are 

dominated by methane emissions, which account for 80% of the warming potential. (Stern, 
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2006). Therefore, the future GHG emissions will likely increase with the projected increase in 

population. 

Table 26. Local people’s perception on causes of climate variability from human activities 

Cause of climate change  Frequency Percent 

Over cultivation  Yes 25 49 

No 26 51 

Deforestation  Yes 15 29.4 

No 36 70.6 

Population pressure  Yes 8 15.7 

No 43 84.6 

Air pollution  Yes 3 5.9 

No 48 94.1 

Source: Field Survey, 2020 

4.14. Farmers perception on perceived impacts of climate change 
 

Climate variability hazards are events or occurrences that have the potential for causing injury 

to life, or damage to property or the environment on which the community depends for its social 

and economic existence.  

As depicted in the table 27 below, the respondents were required to respond to the effect of 

climate change and variability manifested in their area on diary production. Five-point likert 

scale has been developed ranging from strongly agree to strongly disagree to collect data from 

respondents. The findings revealed that the respondents agreed on the fact that climate change 

and variability had major effect on animal production and productivity, disease, milk 

production, on feed production, on animal reproduction, and water availability which accounted 

from 75(70.7%)-95(89.6%).  Those who do not agree on cause of CCV on the stated factors 

accounted for 11(10.4%)-31(29.3%).  The details of the findings were stated below  

 

 

 

 



74 
 

Table 27.  Effect of climate variability on the dairy production 

 
Note: Bracket indicate (%), CCV- climate Change/ variability, SA-strongly agree, A-agreed, N Neutral, SD – strongly disagreed

S.AA N DA SD T S.AA N DA SD T S.A A N DA SD T S.A A N DA SD T

Increase animal diseases ? 4 27 5 7 0 43 1 16 3 3 1 24 5 26 2 5 1 39 10(9.4) 69(65.1) 10(9.4) 15(14.2) 2(1.9 %) 106(100)

 Decrease in animal productivity ? 1 33 5 4 0 43 1 18 1 2 2 24 3 28 3 5 0 39 5(4.7) 79(74.5) 9(8.5) 11(10.4) 2(1.9 %) 106(100)

Decrease  milk Yiled  ? 3 32 2 6 0 43 1 16 3 1 3 24 5 27 3 4 0 39 9(8.5) 75(70.8) 8(7.5) 11(10.4) 3(2.8) 106(100)

Redueced fodder availability ? 7 32 4 0 0 43 2 16 3 1 2 24 6 28 3 2 0 39 15(14.2) 76(71.7) 10(9.4) 3(2.8) 2(1.9 %) 106(100)

Decrease reproduction effeciency ? 0 29 7 7 0 43 0 17 3 4 0 24 1 29 2 7 0 39 1(0.9) 75(70.8) 12(11.3) 18(17) 0 106(100)

Reduced water availability ? 15 24 4 0 0 43 6 15 3 0 0 24 13 22 4 0 0 24 34(32.1) 61(57.5) 11(10.4) 0 0 106(100)

Statement 

Response

Wushawushign Kore Margefia Angolela Total
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4.14.1. Perceptions on impact of Climate change /Variability on livestock Disease 

 

As indicated in the table 27, 31(72 %), 17(70.8%), 31(79.5%) of the respondents from 

Wushawushign, Kore Margefia, and Angolela respectively stated that climate 

change/variability cause livestock disease and economical losses for treatment directly and 

production losses indirectly.Table30 shows the most common diseases occurred in the study 

area as per the data gathered were foot and mouth, blackleg, pneumonia, Pasteurella, mastitis, 

and sheep pox.  As per the data gathered, mastitis occupied 15(34.9%), 9(37.5%), and 

14(35.9%) , Blackleg accounted for 14(32.6%), 8(33.3%), and 13(33.3%), Foot and mouth 

accounts 3(7%), 2(8.3%),and 2(5.1%), sheep pox 3(7%), 0(0%), and 13(33.3%), Pasteurella 

accounted 3(7%), 3(12.5 %), and 3(7.7%), and also pneumonia  accounted 5(11.6%), 2(8.3%), 

and 4(10.3%),  from Wushawushign, Kore Margefia, and Angolela  kebeles respectively. 

However, all the animal diseases in the area had prevailed with different degree of effect, the 

data showed that mastitis and black leg were the most common diseases as per the survey from 

the respondents.  

Table 28. Common animal disease manifested Currently in the study area  

Source: Field Survey, 2020 

 

 

 Name of 

the Disease  

Repondent's Kebele Total 

 

  

Wushawushign Kore Margefia Angolela  

No  % No  % No  % No  % 

Foot & 

Mouth 

3 7.0% 2 8.3% 2 5.1% 7 6.6% 

Black leg 14 32.6% 8 33.3% 13 33.3% 35 33.0% 

Pneumonia 5 11.6% 2 8.3% 4 10.3% 11 10.4% 

Pasteurella 3 7.0% 3 12.5% 3 7.7% 9 8.5% 

Mastitis 15 34.9% 9 37.5% 14 35.9% 38 35.8% 

sheep pox 3 7.0% 0 0.0% 3 7.7% 6 5.7% 

Total 43 100.0% 24 100.0% 39 100.0% 106 100.0% 
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The respondents were also requested, how often the diseases occur within a year. As depicted 

in table 29, 64(64.4%) replied the diseases occurred thrice, 22(20.8%) replied twice, and 

20(18.9) confirmed four times a year.  

Table 29. Frequency animal disease occurrence throughout the year currently  

  

Frequency  

Respondent’s Kebele 

Wushawushign Kore 

Margefia 

Angolela     Total 

 Twice 4 12 6 22 

 Thrice 32 12 20 64 

 Four Times 7 0 13 20 

 Total 43 24 39 106 

Source: Field Survey, 2020 

The respondents were also requested the state of animal disease ten years ago. The common 

animal diseases aforementioned were provided as an alternative as to make sound comparison. 

As depicted in table 30 Blackleg ranked first, 23(53.5%), 13(54.2%) and 18(46.2%) from 

Wushawushign, Kore Margefia, and Angolela kebeles respectively followed by foot and mouth, 

13 (30.2) and 9(23.1%) at Wushawushign, and Angolela kebeles respectively while anthrax 

6(25%) for Kor margefia Kebele. When comparing animal disease prevalence as a result of 

climate variability ten years ago vis-à-vis currently, mastitis as a dairy cow disease became the 

prevailing disease which was not known or the effect was very negligible in the past ten years.   

Table 30 Common animal disease manifested before decade in the study area  

 Name of the 

disease  

Respondent’s Kebele Total 

Wushawushign Kore Margefia Angolela 

No  % No  % No  % No  % 

Foot & Mouth 13 30.2% 4 16.7% 9 23.1% 26 24.5% 

Black leg 23 53.5% 13 54.2% 18 46.2% 54 50.9% 

Anthrax 5 11.6% 6 25.0% 7 17.9% 18 17.0% 

Lump skin disease 2 4.7% 1 4.2% 5 12.8% 8 7.5% 

Total 43 100.0% 24 100.0% 39 100.0% 106 100.0% 

Source: Field Survey, 2020 

Data were also collected touching the frequency of occurrence of the diseases ten years ago. As 

per the data gathered, 100(94.3%) of the respondent from the study area confirmed that the 
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diseases appeared once a year the rest 6(5.7%) of the respondent from Wushawusign kebele 

confirmed that animal disease occurred twice a year. When comparing the frequency of 

appearance of the animal disease ten years ago regarding current period, currently the disease 

appears thrice a year as affirmed by the majority of the respondents. This intensely assures that 

the frequency of the prevalence of animal disease showed momentum increase over the past ten 

years due to climate variability/change.  

Table 31 Frequency animal disease occurrence throughout the year before decade 

Source: Field Survey, 2020 

Infectious livestock diseases are one of the main constraints that impede livestock development; 

they are further aggravated by climate change. According to CSA (2018) estimates indicate that 

annually livestock disease kills 5.26 % (3,176,731) of cattle ,11.6% (3,744.317) of sheep, 

11.53% (3,773,789) of goat, and more than 59 % of poultry, and also global estimates indicate 

that annually livestock disease kills 20% of ruminants and more than 50% of poultry  valued at 

about USD 300 billion (Grace et al., 2015) and an estimated USD 10 to 35 billion in Africa 

(Smith, 2014). Livestock diseases have public health implications, with food-borne diseases 

killing 410,000 people a year (Havelaar et al.,2015) and global zoonotic diseases costing over 

USD 85 billion annually (Grace, 2014) 

Similar study conducted by Abebe (2017) confirmed that higher temperatures and greater 

humidity generally increase the rate of development of parasites and pathogens and According 

to, (Woldeamlak et al. ,2015) the incidence of diseases during the long dry season, when 

animals are in poor condition due to inadequate feed supply and increased heat. Similar study 

reported by Aklilu et al. (2013) showed foot and mouth disease, black leg and CBPP were 

identified as the major three diseases in cattle, whereas, CCPP, and general septicemia cause a 

serious damage to the sheep and goat population in Borena area.  

Frequency  Respondent’s Kebele 

Wushawushign Kore Margefia Angolela     Total 

 Once  37 24 39 100 

 Twice 6 0 0 6 

 Total 43 24 39 106 
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Mr. Mulatu Mengistu is one of experienced and educated veterinary expert in Bassona 

wororena District. He has been working for more than 20 years at Debre Brehan Agricultural 

research center and Bassona Worena district Agricultural office as veterinary expert. 

Depending on his experience regarding the woreda and livestock disease occurrence trend and 

also his educational back ground the office selected him to respond about climate change and 

its impact in the district.  

“Livestock disease is one of the key challenges of animal keepers of the district and it 

determines the success of farmers in every direction. Animal production especially dairy 

production is one of the key components of farmers of the study area because of better 

infrastructure like all-weather accessible road for milk marketing and input purchases and 

transportation. Due to great economic and nutritional role of livestock sector, the government 

give emphasis and a veterinary expertise is assigned for dairy potential kebeles and at least 

one expert for two to three kebeles. Awareness creation about livestock disease, method of 

transmission, prevention, treatment, impacts on animals and its consequences were the 

responsibilities of each expertise and proper delivery of extension service to the respective 

farmers. Recently (fifteen years onwards), most of farmers use more than 50% blood level 

improved dairy breed crosses with Holstein Friesian and Jersey breed due to high potential on 

milk production. Regarding the trends of livestock in the district due to reduction of animal feed 

productivity, disease, soil erosion, population pressure etc.  numbers of animals reduced, 

especially indigenousness breeds, but the amount of milk production on the contrary increased 

due to expansion productive and improved dairy breed. Before two to three decades the rain 

fall and temperature pattern were well regular and crop and animal feed production were 

sufficient and were not challenge for farmers. But currently, due to climate change, especially 

increase of temperature and reduction in amount and time of rainfall, great impact is 

manifested on the life of the farmers. The great impact caused by climate change variability is 

reduction of crop animal feed production, manifestation of new and existing livestock disease 

reputedly. Farmers and the government use different coping mechanisms in order to reduce the 

impact of global climate change through reduction of number of livestock and kept a few 

numbers productive animals, intensive management, vaccination, cultivation of improved 

animal forage instead of crop production, and use of industrial by product.   finally, I would 

like to express my suggestion livestock especially dairy cows an important component of 

livelihood to farmers but effect of climate change has great challenge so, proper, well organized 

mitigation and adaptation system will be developed nationally” 

4.14.2. Perception on the impact of climate change on livestock productivity  
 

The climate change, especially global warming, may highly influence production performance 

of farm animals throughout the world. Among the environmental factors that affect animals, 
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heat stress seems to be the intriguing factor making animal production challenging in many 

geographical locations in the world (Koubkova, 2011) 

 Livestock and climate change have a close relationship (Iqubal 2013). As indicated in the 

(Table 27), 79 % (34), 79.2% (19) ,79.5% (31) of the respondent from Wushawushgn, Kor 

margefia and Angolela kebeles respectively stated that climate change /variability cause of 

reduction in livestock production and productivity in the contrary around 20% of the 

respondents from the three kebeles explains their assumption as from neutral to dis agree that 

climate change/variability cause of reduction on livestock production and productivity. One of 

the most evident and important effects of climate change on livestock production is mediated 

through changes in feed resources, water supply and diseases outbreak. For, Bos indicus water 

intake increases from about 3 kg per kg DMI at 10 °C ambient temperature, to 5 kg at 30°C, 

and to about 10 kg at 35°C. Some of the greatest impacts of global warming will be visible in 

grazing systems in arid and semi-arid areas (Hoffman and Vogel 2008).  

According to world Bank (2010) report climate change is expected to result in fall livestock 

productivity may be lower that by 50% in 2050s compared to without climate change scenario. 

Agricultural GDP with climate change may be lower by 3% to 30% than without climate change 

agricultural GDP in 2050. Climate change may increase the number of people looking for food 

aid by 30%, increase drought expenses by 72% in 2050s (FDRE, 2015).  

Table 32. Major effects of climate on livestock production ranked by pastoralists in Borana 

area, Ethiopia  

Major effects                                                                                                              Rank  

Feed shortage                                                                                                                            1st  

Shortage of water                                                                                                                      2nd 

Reduce productivity                                                                                                                 2nd   

Decreased mature weight and/or longer time to reach mature weight                                     4th 

Increased disease prevalence                                                                                                    6th  

Increased mortality                                                                                                                    7th 

Sources: Zelalem et al., 2009. Effects of climate change on livestock production and livelihood of 

pastoralists in selected pastoral areas of Borana, Ethiopia. 
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Similar study conducted by Aklilu et al. (2013) approve that the spatial distribution and 

availability of pasture and water are highly dependent on the pattern and availability of rainfall. 

Changes in the patterns of rainfall and ranges of temperature affect feed availability, grazing 

ranges, feed quality, weed, pest and disease incidence (Coffey, 2008). Thus, changes in climatic 

factors such as temperature, precipitation and the frequency and severity of extreme events like 

droughts directly affected livestock yields.  The harsh effect of climate change is expected to 

have maximum impact on vulnerable pastoral communities engaged in extensive livestock 

production systems in drylands (Saidu and Omedo, 2010).  

4.14.3. Perception on the impact of climate change on milk production  
 

As depicted in the (Table27) above 79% (34),71% (17),82%(32) of the respondent from 

Wushawushgn ,Kor margefia and Angolela kebeles respectively confirmed that climate 

change/variability had negative impact on the milk production which was mainly associated 

with higher temperature and shortage of rainfall, as discussed in the previous section availability 

of animal feed better in wet season than dry season there by the production also better than the 

dry one. Animals have their own thermo-neutral zone (zone of thermal comfort), which is a 

range of temperatures in which the animal can maintain normal body temperature without 

becoming stressed. Above this range of temperatures, the animal will reduce its dry matter 

intake (DMI), reduce reproductive performance, and decline overall in productivity (Mauger et 

al., 2015and Keyet al., 2014). Although many factors limit an animal’s development and 

performance, the variability of climate events is among the first and critical limiting factors 

(Renaudeau et al., 2012). Environmental factors, including temperature, rainfall (quantity and 

distribution), play a significant role in livestock production (Kassahun, 2016). Similar finding 

conducted by (Veerasamy et al., 2016; Moreki and Tsopito, 2013) confirms that the increase in 

milk yield increase sensitivity of animals to thermal stress mid lactating dairy cows showed a 

higher decline in milk production (-38%) when the animals were exposed to heat (Bernabucci 

et al., 2010). Because the higher production animals are the most affected dairy herds decrease 

in milk production of 5 to 15 pounds per cow per day (Larry, 2014). Milk yield decline by 0.2kg 

per unit increase temperature humidity index (THI), when it exceeded 72 (Shambel, 2017). 

According to (Collier et al., 2011; Allen et al., 2013) study a reduction in feed intake will lead 

to a decline in milk production due to biological reasons explained that for dairy animals, a 
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lower milk yield and a decline in animal weight gain are results of high environmental 

temperatures and poor feeds. Seasonal variability’s in milk yield and composition are evident 

in cattle due to the direct and indirect effects of increased temperature  

Economically, a decrease in milk production means a loss of profit for the dairy farmer, a 

reduction in the supply of dairy products for the consumers, and loss of foreign exchange that 

could have been earned from exports to other countries, as a whole (Mauger et al. ,2015). 

Different studies confirmed to estimate milk production loss in currency terms, some studies 

have shown that climate change could have a significant impact on milk production in Africa 

Nesamvuni et al (2012)  

4.14.4.  Perception on the impact of Climate change on livestock feed availability  
 

As indicated in the (Table 27), 91 % (39), 75% (18) ,87% (34) of the respondent from 

Wushawushgn ,Kor margefia and Angolela kebeles respectively stated that climate change 

/variability cause of reduction in livestock feed availability in the conflicting around 9%,25% 

and 13% of the respondent from the three kebeles explains their assumption as from neutral to 

dis agree that climate change/variability cause of reduction on livestock feed availability. The 

respondents also requested touching the productivity per hectare of natural and improved 

pasture ten years ago and at present time. Those respondents from Wushawushgn kebele who 

produce more than 150 chinet 3(7%), 120-150 chinet 35(81.4%),,90-120 chinet 4(9.3% ) and 

less than 89 chinet 1(2.3%) per hectare ten years ago and but the productivity of the land 

decrease to 120-150chinet 2(4.7%),90-120 chinet 36(83.7%),less than 89 chinet 5(11.6%) per 

hectare currently accounted for natural pasture likewise the trends of improved pasture assessed 

the study  the respondent avowed that only 8 respondent participate on this activities ten years 

ago whereas currently about 37 dairy farmers engaged improved pasture in order to fill the gap 

due to reduction in productivities. Kore maregefiaa and Angolela kebeles dairy farmers also in 

similar ways responds the trends of natural and improved pasture productivity per hectares. The 

proportions of production of improved fodder has raised for 90-120 chinet from 50% ten years 

ago to 70.1% at present and the numbers of farmers engaged on the production of improved 

pasture also increased from 18.6% to 79.5% from Wushawushign ,12.5% to 75% from Kor 

margefia and 18% to 82% from Angolela kebele that indicates most farmers practice to alleviate 

the shortage of feed for their livestock in order to get the optimum amount of product. Climate 
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directly affects the quality and quantity of the forage that can be produced in a given area. 

Decline in rainfall, reduced length of rain season and increased temp which has directly affected 

animal fodders (Never, 2014). Change in temperature compromise the quantity and quality of 

forage by increase lignification’s of plant tissues and reducing digestibility and rate of 

degradation (Mulata, 2016). Frequent drought and a decrease in annual rainfall affect yield of 

pasture and crop residues (Gray and Muller, 2011). 

Table 33. Natural and Improved Pasture productivity /hectare 10 years ago and currently  

 NB one chinet equivalent to 50-60 Kilogram  

4.14.5. Perception on the impact of Climate change/variability on water source 
 

As indicated in the (Table27), 91% (39), 88% (21) ,90% (35) of the respondent from 

Wushawushgn ,Kor margefia and Angolela kebeles respectively affirmed  that climate change 

/variability cause of reduction water source and availability in the contrary around 9% 

,12%,10% of the respondents from the three kebeles explains their supposition as from neutral 

to dis agree that climate change/variability cause of reduction on reduction water source and 

availability. Availability of the water and its sources was investigated and the results presented 

in table 34 to 36 and Figure 19. The listed tables specify farmer’s main water sources for their 

livestock during dry and wet season, how many times they provide water for their livestock in 

a day and walking distance to water source. As related to the source of water for their livestock 

106(100%) of the respondents from the three kebeles affirmed that river /stream was the only 

        Productivity/hectare 

Wushawushign Kore Margefia Angolela 

Natural 

pasture 

Improved 

Pasture  

Natural 

pasture 

Improved 

Pasture  

Natural 

pasture 

Improved 

Pasture  

No  % No  % No  % No  % No  % No  % 

Ten 

years 

ago,  

>=150 chinet 3 7 2 25 1 4.2 1 33.3 0 0 2 28.6 

120-150 chinet 35 81.4 5 62.5 19 79.2 1 33.3 31 79.5 3 42.9 

90-120 4 9.3 1 12.5 4 16.7 1 33.3 7 17.9 2 28.6 

<=89 chinet 1 2.3 0 0 0 0 0 0 1 2.6 0 0 

Total 43 100 8 100 24 100 3 100 39 100 7 100 

At 

present 

120-150 chinet 2 4.7 26 70.3 0 0 14 77.8 0 0 21 65.6 

90-120 chinet 36 83.7 11 29.7 20 83.3 4 22.2 31 79.5 11 34.4 

<=89 chinet 5 11.6 0 0 0 16.7 0 0 8 20.5 0 0 

Total 43 100 37 100 20 100 18 100 39 100 32 100 
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source of water in dry season.  Water is a scarce resource in most parts of Ethiopia, especially 

crucial during the eight dry months, in most parts of the country, extending from October to 

May (Sileshi et al., 2003). The informants were also requested how many times they provide 

water for their livestock in a dry season.  105(99.1%) concluded that they provide water for 

their livestock’s only once in a day. The respondents were also requested why they provide 

water for their livestock only once a day. 61(58.1%) reasoned out that the water supply is very 

low limited while 44(41.9%) affirmed that it was due to the fact that the water source was far 

away from their place of residence. 

Ethiopia showed that rainfall variability indicated that there was critical shortage of rainfall 

(unreliable, less intensity and duration), and hence ponds do not fill to their capacity and dry 

out fast, streams and rivers disappeared and boreholes dried out (Zelalem et al.,2009) The 

respondents were also requested the time it took to water source. Great majority of the 

respondents, 84(79.2%), asserted that the walking distance to water source took them 1-3 hours. 

Both people and their livestock commonly travel long distances daily to obtain the water they 

need thus impairing agricultural productivity Woldeamlak et al. (2015) stated that Water 

availability for livestock is critical in the lowlands that animals have to walk long distances in 

search of water and are usually watered once in two to three days. Such water stress causes 

energy loses and low nutrient intake of animals. Water stress is also pronounced in highland 

areas of the country especially in areas that receive low rainfall both in amount and distribution 

(Sileshi et al., 2003). In moisture stressed areas, the major problems are seasonality of the 

pasture, the possibility of low nutrient intake and water deprivation during the dry season that 

have a pronounced effect on production and productivity of the animals in this environment. 

Improvement of water resources in such areas will have a significant impact on improving the 

productivity of the animals and the livelihood of farmers. Climate change and variability have 

the potential to impact negatively on water availability and access to and demand for water in 

most countries, but particularly in Africa (IPCC,2007). There is a large degree of uncertainty 

about future impacts of climate change on water resources than climate variability (Masike, 

2007).  
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Table 34 Source of water for livestock  

Main water 

Source 

Respondent’s Kebele Total 

Wushawushign Kore Margefia Angolela 

No  % No  % No  % No  % 

River/Stream 43 100 24 100 39 100 106 100 

Total 43 100 24 100 39 100 106 100 

Table 35. Duration of watering during dry season  

 

 

Duration of watering  

Respondent’s Kebele Total 

Wushawushign Kore Margefia Angolela 

No  % No  % No  % No  % 

Once  42 97.7 24 100 39 100 105 99.1 

Twice  1 2.3     1 0.9 

Table 36. Reasons for watering animals once during dry period  

Reasons for watering  Repondent's Kebele Total 

Wushawushign Kore Margefia Angolela 

No  % No  % No  % No  % 

Water Source is far 14

  

33.3% 7 29.2% 23 59.0% 44 41.9% 

Available water is 

little 

29 66.7% 17 70.8% 16 41.% 61 58.1% 

 

 

Figure 19.  Time taken for watering during dry season 

Source: Field Survey, 2020 
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4.15. The Major Adaptation/Mitigation practice to Climate change /Variability 
 

Subsequently, climate change is a real phenomenon and affecting the entire world, people are 

working to minimize the influence by adapting and coping. However, the capacity differs from 

country to country, from region to region and even from woreda to woreda. This is because of 

the nature of the area and development. So far, the stallholder’s dairy farmers in the study area 

had different adaptation /coping mechanism experience to combat the impact of climate change 

and variability. 

Figure 20 shows the strategies dairy cattle farmers used to cop or adapt to climate 

variability effect in the study area. Various strategies were used that were; cattle 

crossbreeding, proper storage of fodder when in plenty, growing of feeds through changing 

crop land to animal feed production, selling of livestock and feed industrial by products. 

Different percentages and values per strategy used by dairy farmers were obtained, (Figure 20).  

Majority of dairy farmers practiced all of the strategies to cop and adapt climate variability. 

From the findings 76 % (n=81) of the total respondents used cattle crossbreeding, proper storage 

of fodder when in plenty, growing of feeds through changing crop land to animal feed 

production, selling of livestock and feed industrial by products as coping and adaptation 

strategy to improve animal performance. These strategies had the highest response 

representation compared to the other strategies from the findings. This might have been due to 

availability of different cattle breeds in the area, availability of forage during wet season, 

availability of less productive and old aged and small ruminants and also industrial by products. 

Some respondents were in view that proper storage of fodder when in plenty and cattle cross 

breeding were another climate variability coping/adaptation strategy. Of the total respondents, 

8% (n=8) were in a view that proper storage of fodder and cattle cross breeding were used as 

coping and adaptation strategy in all study area .4% (n=4) of the respondent use production of 

improved animal feed through changing their crop land to forage production because of  

productivity of crop reduce due to low fertility of the soil and over cultivation, 5 % (n=5) of the 

respondent use selling livestock as coping mechanism begins with small ruminants (sheep and 

goats) ,less productive ,old aged cows and oxen  in order to purchase  animal feed like industrial 

by products  and  human feed to secure family food ,when  the problem gets worse  productive 

animals  sold to purchase  food shortage which is happening due to climate variability (erratic 
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rainfall) that resulting in crop failure or loss. Sales of animals to purchase food grains and 

animal feed during supply shortage have considerable effects on farmers’ economy mainly 

because of sharp decline in livestock prices. This result is confirmed by (Innocent (2017); 

Alemayehu and Bewket 2017) the rest 7% (n=8) of the respondents use different industrial by 

products for their dairy cow such as wheat bran, wheat short, molasse and nuge cake were an 

adapting strategy to climate change /variability/ impact in the area. From the findings, the 

mentioned coping and adaptation strategies might have resulted to the reduction of fodder 

availability in the area and animal performance. In conclusion, farmers used the five main 

strategies in the area to sustain their cattle in amount of climate change. 

 

Figure 20 Dairy farmers’ adaptation strategies to climate variability 

4.16.  Barriers to adaptation/mitigation practice on Climate change /Variability  
 

Table 37 shows three main barriers/hindering factors to climate change/variability mitigation 

and adaptation strategies in dairy farming of the study area that were; bacteria resistance to 

drug, cultural resistance and farmers ignorance. A total of 106 respondents were sampled, but 

96 which was 39 from Wushawushgn ,22 from Kor maregefia and 35 from Angolela kebeles of 

the respondents responded to the hindering factors. 21(53.8%) ,9(40.9%), and 20(57.1%) of the 

respondent from Wushawushgn , Kor maregefia and Angolela kebeles respectively reflects as 

resistance of bacteria to drugs emerged as the leading hindrance factor to dairy cattle amplified 
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by climate variability . Of the total 106 (N=96), 52.1 % (n=50) of the respondents concurred 

that more diseases are emerging and their control is an issue in the area. Some of the problematic 

diseases in the area were foot and mouth, blackleg, pneumonia, Pasteurella, mastitis, and sheep 

pox, listed in the previous discussion. The findings supported the study by Ngeno et al., 2014 

on the spread of fungi, virus and bacteria exacerbated by climate change. 

About 15.4% (n=6) of the respondent from wushawushgn 27.3% (n=6) from Kormargefia and 

14.3% (n=5) dairy farmer respondents from the Angolela kebeles perceived that cultural 

resistance is a hindering factor towards climate variability mitigation and adaptation on dairy 

farming. There were 30.8 % (n= 12) .31.8%(n=7), and 28.6%(n=10) of respondents from 

Wushawushgn , Kor maregefia and Angolela kebeles respectively with belief systems that the 

emerging diseases are nothing new but existed before, some were accrued to their indigenous 

ways of cattle rearing. Some dairy farmers kept low quality cattle that their veterinary services 

are cheap to manage. However, with all their resistance they were impacted to effect of climate 

change perceptions on its influence on cattle disease. 

Table 37. Barriers to adaptation strategies towards climate change/variability  

Hindering factors  Repondent's Kebele Total 

Wushawushign Kore Margefia Angolela 

No  % No  % No  % No  % 

Resistance of bacterial 

to drug due to cc 

21 53.8 9 40.9 20 57.1 50 52.1 

Cultural resistance 6 15.4 6 27.3 5 14.3 17 17.7 

Ignorance of some 

farmers 

12 30.8 7 31.8 10 28.6 29 30.2 

Total 39 100 22 100 35 100 96 100 

Source: Field Survey, 2020 
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CHAPTER FIVE 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
 

5.1. Summary 

 

This chapter presents a summary of the study, conclusion drawn and recommendations given 

based on the key findings  

The main objective of this study was to investigate the impact of climate change/variability on 

milk production on smallholder dairy farming and fodder availability in Bassona Worena 

woreda. Climate variability/change was causing the greatest environmental, social and 

economic threats to all of mankind and across borders in many nations. Awareness about the 

cause, impacts and necessary response mechanisms to cope with climate change impacts is 

important for any population in a given community. In view of this fact, this study assessed the 

impact of climate change /variability on smallholders’ dairy production, local farmers’ 

awareness on it, causal attributions, coping mechanism and adaptations measure. 

 

Two stage sampling procedures were employed in the study, first purposive sampling was used 

to select the woreda and three Kebeles.  Secondly, simple random sampling technique was used 

to select 106 respondents. Thus, 43 households from Wusha wushgn 24 from Kor Margefia and 

39 from Anolela dairy cooperatives were selected.  The primary data were collected by using 

data gathering tools such as FGDs, key informant interviews, observation and household 

survey. The study also used rainfall and temperature data for the period1986 to 2016 to examine 

the trends and variability of rainfall and temperature over the area.  Both descriptive and 

inferential statistics were used to analyze primary data using SPSS version 25 software and 

excel.  

The findings of the study showed that from the total respondents, about 76.4% males and 23.6% 

were females headed. Most of them were at economically active age i.e. 30-60. Above ¾ were 

married with medium family size, high literacy rate and most of the respondent had more than 

ten years’ experience on dairy farming. 
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The findings of the study showed that the mean maximum temperature has shown an increasing 

with trend of 0.3°C/decade, the mean minimum temperature has increasing with trend of 0.3 

°C/decade and the annual average temperature have shown increasing trend 0.2 °C /decade 

significant at p=0.05 level .The seasonal maximum temperature shows increasing trend  at 

p=0.05 level and also the seasonal minimum temperature shows increasing trend, Kiremit at 

p=0.01 level and both Bega and Bega at p=0.05 level   Similarly, rainfall variability and trend 

were analyzed for the period 1986-2016. The Beleg, Kiremt, Bega, and annual rain fall exhibits 

decreasing trend. This shows annual and Kiremt seasons have decrease significantly at p= 0.01 

Belg season at p=0.1 level and Bega season rainfall was significant at p=0.05.  It is concluded 

that trends of rainfall and temperature vary considerably within the study area. 

Dairy production one of the livestock sector that contribution to food security and livelihoods, 

from the study more than 90% of male and 100 % females their livelihood depends on mixed 

farming that was crop and animal production. Dairy farming contributes more than 30% of the 

livelihood for 97.3% ,95.8%, and 100% of the respondent from Wushawushign, Koremargefia 

and Angolela, kebele respectively. Dairy farmers from the study area earn monthly income of 

5,000Br 1.9% (n=2), 6,000-10,000 Br 67.9% (n=72),11,000-15,000 Br.14.2% (n=15) and the 

rest 16% (n=17) earn monthly income more than 16,000Br. 

Further finding indicated that there were increased livestock feed choices available although 

the land allocated under fodder and pasture production had decreased and its productivity 

diminished across the season and availability of rain fall. Farmers from the study area milk 

production from local dairy cows that produced a daily average of 2.5 liters per cow during the 

wet season as compared to a mean of 1.5 liters during the dry season. Whereas average milk 

production from cross breed during the dry season was 8.5 liters and 12.5 liters during wet 

season where availability of feed was in surplus. It was clearly indicating that milk production 

dependent on rainfall availabilities and animal fed production, it had significant effect at 

(P<0.05) at 95% confidence interval. Farmers used preserved feed, crop residues, and industrial 

by products to feed their cows during shortage of animal feed. 

 Climate change and variability hazards are events or occurrences that have the potential for 

causing injury to life, or damage to property or the environment on which the community 

depends for its social and economic existence. 70-95 % the respondents from the study area 
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agreed on the fact that climate change and variability had major effect on animal production 

and productivity, disease incidence, milk production, on feed production, on animal 

reproduction, and water availability. The most common type of animal disease in the study area 

included foot and mouth, blackleg, pneumonia, Pasteurella, mastitis, and sheep pox but the 

occurrence of mastitis, blackleg and pneumonia incidences had increased and had major 

economic impact for livestock keepers currently. 

Rivers /stream was the main sources of water in the dry season. Animals were watered 

twice and three times a day during the wet season but during dry season animals were watered 

once a day due to shortage of water and long distance to travel to water source. About more 

than 65 % the respondents have had information on climate change / variation in the study area, 

the main sources of information on stated issue were radio and government development agents.  

Cattle crossbreeding, proper storage of fodder when in plenty, growing of animal feed through 

changing crop land to animal feed production and selling of livestock and feed industrial by 

products were the most commonly used coping and adaptation strategies by the farmers in the 

study area. 

5.2. Conclusions  

Livestock production, one of the major components of farmers livelihood, especially for 

smallholder dairy farming has crucial economic role in the study area and its economic impacts 

are progressively increasing because of different driving economic factors such as income 

levels and relative prices, demographic factors such as urbanization, and social and cultural 

factors. Economic growth and rising incomes have been driving growing consumption of 

livestock products.  As a result of climate variability/ change, the income derived from dairy 

farming was progressively decreasing. The main factor being shortage of rain fall which caused 

decrease in fodder production and which in turn decreased milk yield.   

Climate change /variability was evident in the area with increasing temperature, reduction in 

rain falls and its variability across the past three decades. Dairy farmers perceived that climate 

change/variability is affecting animal production and productivity, through increasing livestock 

diseases incidences, shortage of feed and water resources. This was directly or indirectly 

affecting their socio-economic wellbeing of the farmers.  
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The climate change/variability had brought problems especially in terms of decrease in size of 

grazing land and productivity due to expansion of crop cultivation and soil erosion. Hence dairy 

farmers were forced to cope up and adapt to climate change/variability by using different 

strategies for survival and boosting dairy production which include cattle crossbreeding, fodder 

conservation, improved animal feed production, selling of livestock and feed industrial by 

products. 

5.3.  Recommendations  
 

Based on the findings from this study, the following recommendations are put forward to 

government, concerned private sectors and dairy farmers as important decision makers; 

1. As a response to the effects of climate variability and change, expansion of grazing land 

is not a practical option to increase feed supply. Therefore, government should promote 

food-feed crops production per unit area, conservation of surplus forages, and also dairy 

farmers should   use industrial by product in order to sustain their dairy herd 

productivity. 

2. Promotion of dairying through breed improvement for milk production should be 

combined with comprehensive health, feeding and crossbreeding approaches. 

3. Strengthen veterinary services to reduce the mortality and morbidity of livestock as 

these resulted reductions in the outputs and services, and incur costs accounted to 

livestock production. 

4. Adequate and more reliable weather forecasts information should be disseminated to 

farmers at appropriate time and through appropriate media. 

5. Awareness creation should be strengthened regarding climate change and variability 

and its effects on the dairy sector. 
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Debre Brehan University 

College of Social Science and Humanities 

Department of Geography and Environmental Studies 

APPENDIXES 

Questionnaire to Capture the Influence of Climate variability/Change on Dairy Farming 

in Bassona Worena woreda, ANRS 

Appendix I    Questionnaire for Dairy Farmers 
 

Dear respondents, my name is Tsegaye Hailiye I am a postgraduate student at Debre Brehan 

University pursuing a Master’s Program me in Environmental and Sustainable Development 

This questionnaire is designed to obtain or gather data to develop a thesis for academic purpose 

and so, that are intended to investigate the impacts of climate variability on dairy production in 

case of Bassona worana Woreda selected Kebeles. The success of this academic research 

depends on your honest answer and, thus you are kindly requested to respond clearly and 

genuinely.  

Thank you in advance for cooperation! 

SECTION I: - Household Information 

1. HH Code ------------------ Kebele -------------------------- AEZ-----------------------   

 Name of Association --------------------------------------------- 

2.  Age of the household head __________  

3.  Sex of the household head    1. Male ______________ 2. Female ____________________  

4. Age group of the respondent in years------ 1 ≤ 15 ,2=16-30,3=31-45,4=46-60    5= ≥ 61 

4. Family size   M------- F----- T---------   

5. Marital status   1. Married         2. Single    3. Divorced 4. Separated  

6. Educational status of the household head   1. Illiterate      2. Elementary      3. Junior         
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4. Secondary School 5.  Higher education  

7. What is your experience in dairy farming?  

 1. ≤ 5years        2. 6-10 years   3. 11-15 4 .≥15 years  

SECTION 2 Livelihoods of the Households  

8. What is your main occupation /sources of income for the house hold? (possible to provide 

more than one answer) ----------------  

1= Crop production        2= Cattle rearing       3= petty trade 4=. Weaving 5= Daily laborer       

6=others specify ______________________ 

9. What is/are the contribution of each income source listed above for the household throughout 

the year?  Monthly income do you get on average   

1. Livestock sector mainly dairy -------------- % 2. Crop production ------------% 3. Other ----% 

4. 5000Br.5. 5000-1000Br 6.11000-15000Br 7. More than 15000Br. 

10. How do you explain the contribution dairy sector regarding to ----------------?  

1. Economic /income   2. Nutritional improvement    3. Social status 4. Other specify ------- 

11.  Do you have farm land?  1. Yes   2. No    if the answer yes how much -------------hectares  

1= ≤ 0.5 ha, 2= 0.51-1 ha, 3=1.1-1.5ha   4= 1.51-2 ha   5 = ≥2ha 

12.  Do you have livestock?  1= Yes 2= No, if yes, how many of the following do you have? 

Before 10 years and at this time 

S/N Type of animals Before 10 years  Now a days  Current Equivalent 

price 

1 Oxen  Cross breed     

Local     

2 Cows  Cross breed     

Local     

3 Sheep     

4 Goats     

5 Horse     

6 Donkey     

7 Poultry Cross breed     

Local     

8 Bee hive     

13. What is the trend of livestock population in the area for last 2 decades?   1. Decreasing       2. 

Increasing     3.  The same   4. I do not know  

14. What is the average milk production per cow per day? 1 increase 2. Decrease 3. No change  
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If the answer is increase /decrease what is the reason ------------------------------------------------- 

15.a.  During the wet season                       

i. From local breed 1= ≤ 4Lts 2=5-8Lts 3=9-12lts 4= 13-15, 5= >15lts 

 ii. From cross breed 1= ≤ 4Lts 2=5-8Lts 3=9-12lts 4= 13-15, 5= >15lts 

15b. During the dry season    

i. From local breed 1=≤ 4lts 2=5-8Lts 3=9-12lts 4= 13-15, 5= >15lts 

 ii. From cross breed 1=≤ 4 Lts2=5-8Lts 3=9-12lts 4= 13-15, 5= >15lts 

SECTION 3 Fodders and Pastures 

16.  Total land size allocated to dairy farming /grazing land area ----------------- 

1= ≤ 0.5 ha,  2=0.51-2ha, 3=2.1-3ha 4=≥ 3.1ha 

17. What is the common source of animal feed ?1. Communal grazing land   2. Private grazing 

land    3. Crop residue              4. Hay           5. Other sources, specify ________ 

18. How do you describe the trend of animal feed? 1. Declining     2. Increasing   3. No change  

19. If it is declining, why is that?   1. Expansion of farm land    2. Degradation of grazing land   

3. Unreliablerainfall4. Expansion of settlement  

20. Constraints of livestock rising  

No  Constraints  1 . Yes  1. No 

1 Lack of sufficient pasture (feed)   

2  Cost of industrial byproducts    

3 Animal disease    

4 Poor animal management    

5 Lack of water /Drought    

21. What types of fodders and Pastures have you planted?   

No  Type of fodder  10 years ago, Currently  

hectare Productivity in  

chinet≈ 50-60 kg 

hectare Productivity in  

chinet≈ 50-60 kg 

1 Natural pasture     

2 Improved pasture         

3 Rhodes grass     

4 Alfalfa      

5 Fodder trees     

22.  What is your position on fodder/pasture supply in wet and dry seasons? 
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Status  

Now  10 years ago, Remark  

Wet season  Dry season  Wet season  Dry season   

1= surplus       

2= Adequate       

3= Shortage       

4= No change       

23.  In case you have surplus fodder what do you do to manage the excess pasture/fodder  

1=Give it away to neighbors for free   2= sell to neighbor 3= Conserve into hay/Silage                      

4=Just leave it on the farm 5=others (Specify)-----------------------  

24. Do you experience fodder shortage? 1=Yes----- 2=No-----  

a. If the answer to the above is yes how many months in the year 1=< 1 months  

2=1-2 months 3= 2-3 months 4= > 3 months  

25.  How do you cope with fodder/pasture shortage? 1=buy from neighbors 2= use conserved 

fodder and pasture 3= Use preserved crop residue         4=graze on the road side 5=get from 

neighbors for free 6=Others (specify)------------------------------------------------------ 

SECTION 4 ANIMAL DISEASES  

 26. What are more frequently occurred disease in the area? How often the disease appears in 

the year    1= once   2= twice 3 = three times 4 = Four times 5 = > 5 times  

SECTION 5 WATER SOURCE 

Common animal disease  Currently  10 years ago, Remark  

1= Foot and mouth     

2= blackleg     

3= Anthrax     

4=Lump skin disease     

5= Pneumonia     

6= Pasteurella     

7= Mastitis     

8= Other specify     
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27. What is your main source of water for livestock use 1= Roof catchment   2=Shallow well   

3= Water dam 4=River/Stream   5=Pipe water    6=Others (specify)-----------------  

28. How many times do you water your animals? 

i. During the dry season 1= once 2 =2 times a day 3= 3 times a day 4=Water available 

throughout the day  

 If once a day why?  1= Water source is far 2= once is enough 3=available water is little  

ii. During the wet season 1=once 2 =2 times a day 3= 3 times a day 

  If once a day why?  1= Water source is far 2= once is enough 3=available water is little  

29. The walking distance to water source is ______hours?   

      1. < 1 hour’s 2.1_3 hours 3.>3 hours  

SECTION 6 Impact of Climate Variability and Change  

30. Do you believe that there is climate change /variability in the area?     A. Yes         B. No                       

If yes what are the indicators of climate variability and change?   (Multiple answers is possible) 

No   Indicators of climate variability and change   Please put the (x) 

1 Increase in temperature  

2 Decrease in temperature    

3 No change in temperature   

4 Increase in rainfall amount     

5 Decrease in rainfall amount  

6 Frequent occurrence of drought      

7 No change in rainfall  

31. Is there a change in the timing of rain in your area?    1 Yes     2 No   

32. If your answer is ‘Yes’, how do you characterize it?    

 1. comes early and goes late.  2. Comes and goes early 3. Comes late and goes early        
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33. If your answer for Q No 32, is comes late and goes early, what changes have you observed 

in crop / animal feed production?     

 1. Decrease in c yield 2. Increase in yield 3. No change in production  

4. Others ---------------------------------------------------- 

34. Do you think there is any relationship between the changes to dairy production of your cattle 

and the climatic change/ variability?   1. Yes     2.  No   

35. If yes what are these relationships? 1. Animal fertility is reduced 2. Climate variability adds 

heat stress to dairy animals 3. Spread of cattle diseases 4. Effect on milk production                     5. 

Reduce feed and fodder availability 6. Effect on reproduction 7. Effect on water availability  

36. Are you heard about climate change before?                         A. Yes                   B. No  

37. From which source you heard about climate change?  A. Radio                   C. School                 

B. Television            D. Government Organization        E. Non-government Organization   

38 . What do you say the main cause of climate change?   A. Natural factors      B. Human 

factors           C. Human and natural factors        D. Acts of GOD           E. If other (specify) --- 

39. If your answer on question number 35 is “Human factors” which of the following do you             

is the major causes of climate change?   

1.  Over Cultivation     2.  Population pressure     3.  Deforestation 4. Air pollution 

SECTION 7 The major adaptation practice and challenges 

40. Do you have strategies you use to reduce the impacts imposed on by climate variability 

factors to dairy cattle?   1. Yes     2.  No   

41. If yes, which one/are? (Multiple answer is possible) 

1.  Cattle crossbreeding   

2. Proper storage of fodder when in plenty  

3.  Growing cattle feeds that can adjust to alternating climate variability /oat, vetch / 

4. change crop land to animal feed production for hay, grazing  
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5. Sell off livestock /hardship 

6.  Feed industrial by products  

7. other specify ------------------- 

42. Are there any constraints hindering adaptation and mitigation strategies to climate variability 

impacts to dairy farming?  1.  Yes   2.  No   

43. If yes, which are these hindering factors?  

1.  Resistance of bacterial to drugs due to climate change 

2.  Cultural resistance  

3.  Ignorance by some farmers to adapting modern dairy climate change resilience mechanisms 

4. other specify ----------------------- 

43. What do you think can be done to you to help you mitigate or adapt to climate variability 

impacts?  

1.  Creation of climate variability awareness to dairy farmers  

2.  Crossbreeding of dairy cattle to make them hardy to alternating seasons  

3.  Growing fodder that matures faster and can adapt to any climatic changes  

4 More research to be done by scholars in the dairy sector 
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Appendix II: Checklist for Focus Group Discussion /FGD 
 

1. What is the main climatic zone of this woreda? 1=Dega2=WoinaDega3= Kola   4= Extreme 

cold 5 Others---------------- 

2. Which rain are you dependent on? Put in priority importance?  

1=Belg2=Mehar    3=Kiremt4=Bega  

3. How was the vegetation cover in the past? How is today? 1 =Increased 2= decreased 3= No 

change   

4. What is major livelihood of this area? Is it related with climate variability? How?  

5. What is the trend of livestock population in the area?   1. Decreasing 2.  Increasing 3. No change  

6. what is the trends of milk production for the last decades? ------------ 

7. In your view, are there climate change /variability in Woreda? If yes, please tell me the pattern. 

Which year was the most devastative in the past decade?   

8. Is the amount of rainfall and temperature increased or decreased over 10 years in Bassona 

worana Woreda?   

i. Rain fall           1= Increased   2= Decreased    3= No change  

ii.  Temperature 1= Increased   2= Decreased    3= No change  

9. What do you think the reason for this? ------------------------------------------------------------------- 

10. Can you explain the general relationship between climatic variability, dairy production and 

food security? --------------------------------------------------------------------------------------------------- 

11.What are the main challenge of dairy production in the woreda ? please list them ----------------

------------------------------------------------------------------------------------------------------------------- 

12. What are the local coping mechanisms used to reduce the impacts of climate change and food 

insecurity? Please list community based, governmental and/or NGOs assistance?  
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Appendix III: A Checklist for Key informant Interviews with Dairy cooperative leaders 
 

1. Name of Association -----------------------------------Kebele -------------------------AEZ------ 

2. Name ---------------------------------------   

3. Position/responsibilities in dairy cooperative---------------------------------------------- 

4. When this dairy cooperative established?  ---------------------   with how many members?  

M--------     F ------------ Total ------------- and how much milk collected ----------- litters  

5.  Currently how many members included in dairy cooperative?  M--------     F -------- Total 

------------- and how much milk collected ----------- litters  

6. Which are the most common dairy breeds that farmers keep in your kebele and how do you 

rate their level of productivity? 1=Friesian 2= Jersey  3=crossbreed4= Indigenous 

7. What is the trend of livestock population in the area?   1. Decreasing 2.  Increasing 3. No 

change   

8.  How is the trend of milk production in the area? 1= Increase     2= Decrease   ,3. No change  

If the answer is yes ,what is the reason   -----------------------------------------------------------

------------------------------------------------------------------------------------------------- 

9. Who do you evaluate the economic importance of dairy farming in your kebele ? please 

explain --------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------ 

10. Is there any form of climate change or variability in your kebele for last decades? If, ‘Yes’, 

please explain it------------------------------------------------------------                                 

11. What do you think is the impacts of climate change /variability on the livelihoods of 

farmers? -------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------- 

12. What are the local coping mechanisms used to reduce current climate related risks and 

adapt to the future climate change?  ----------------------------------------------------------------

------------------------------------------------------------------------------------------------------------ 

13. What is the role of institutions   like GOs, NGOs, in facilitating adaptation to climate 

change in your kebele? 

14.  What are the main challenges to undertake coping and adaptation to climate change in 

your kebele? 
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Appendix IV: Interview for veterinary department 
 

1. Name ---------------------------------------   

2. Position/profession-------------------------------------   

3. Which are the main activities of your department in the woreda  

i.  ---------------------------------------------- 

ii.  ------------------------------------------------ 

iii.  --------------------------------------------------- 

4.  Which are the most common dairy breeds in Bassona worena and how do you rate their level 

of productivity? Kindly in a rank of (1-5) show their importance in milk contribution. 

1=Friesian   2= Jersey   3=Ayrshire 4=crossbreed5= Indigenous  

5. What is the trend of livestock population in the area?   1. Decreasing 2.  Increasing 3. No change  

6. How is the trend of milk production in the district? 1= Increase     2= Decrease ,3. No change If 

the answer is yes ,what is the reason -------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------- 

7.  Is there any form of climate change or variability in your district? If, ‘Yes’, please explain it--

----------------------------------------------------------                                 

8. What do you think is the impacts of climate variability/change on the dairy farmers?-------------

-------------------------------------------------------------------------------------------------------------------- 

9. What are the local coping mechanisms used to reduce current climate related risks and adapt to 

the future climate change? 

10. What mechanisms is your ministry deploying to reduce the impacts of climate variability to 

dairy farmers? 1= Something   2= Nothing   

 Please explain your --------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------- 

 

 



115 
 

Appendix V Check list for Field Observation 
 

The researcher observed if there was:   

Factors to be observed State of Availability 

Very 

high 

High  low Very 

low 

Unavail

able 

Land area sufficient for fodder production      

Fodder plantation as supplementary feed       

Sufficient quantity of fodder       

Shade sufficient for dairy farming      

Clean and safe shade      

Clean and safe feeding materials and equipment      

Clean and safe milking materials      

Dairy cows’ physical appearance      

Appropriateness of physical environment for 

dairy production 

     

The status of grazing land       

Condition of stored animal feed       

Record keeping system of the dairy cooperatives       

Hygiene and sanitation of dairy cooperatives      
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Appendix table 1. Annual distribution of temperature from 1986-2016 
 

Year Max Average  Min Average Annual Average  Range  

1986 19.20 6.62 12.91 12.58 

1987 20.17 7.03 13.60 13.13 

1988 19.33 7.13 13.23 12.20 

1989 18.81 6.29 12.55 12.51 

1990 19.50 5.59 12.55 13.91 

1991 19.57 6.04 12.80 13.53 

1992 19.12 6.63 12.88 12.48 

1993 19.14 6.23 12.69 12.91 

1994 19.44 5.94 12.69 13.51 

1995 20.21 6.11 13.16 14.10 

1996 19.51 5.90 12.70 13.62 

1997 19.49 6.20 12.85 13.29 

1998 19.85 6.40 13.13 13.45 

1999 19.54 4.81 12.18 14.73 

2000 19.70 4.83 12.26 14.87 

2001 19.79 6.00 12.89 13.79 

2002 20.32 6.87 13.59 13.46 

2003 20.04 6.57 13.30 13.47 

2004 20.04 6.21 13.13 13.83 

2005 19.95 6.77 13.36 13.18 

2006 19.67 7.38 13.53 12.28 

2007 19.79 7.21 13.50 12.58 

2008 19.90 6.54 13.22 13.36 

2009 20.50 8.85 14.68 11.65 

2010 19.51 7.26 13.39 12.24 

2011 20.10 7.14 13.62 12.97 

2012 20.25 5.99 13.12 14.26 

2013 19.86 6.23 13.05 13.63 

2014 20.16 6.33 13.24 13.83 

2015 20.58 6.13 13.36 14.45 

2016 19.98 6.15 13.06 13.84 
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Appendix Table 2. Annual and Seasonal Rainfall Distribution from 1986-2016 
 

Year   Belg/Spring Kiremt /Summer Bega /Winter 
Annual 

RF 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

1986 0.2 41.8 88.3 109.1 59.5 161.4 295.6 281.5 153.4 15.0 0.1 11.7 1217.7 

1987 0.9 8.6 178.7 98.7 195.6 25.7 86.6 321.8 51.2 23.8 0.0 15.2 1006.8 

1988 20.9 69.2 11.8 91.5 11.7 60.2 347.9 313.1 153.1 45.1 0.0 0.2 1124.8 

1989 9.7 55.7 86.8 90.2 6.2 64.6 226.3 282.6 115.4 26.8 3.2 61.5 1029.0 

1990 14.2 112.9 56.2 67.9 10.6 13.5 311.2 291.6 183.0 5.2 0.0 1.7 1068.0 

1991 13.3 51.3 83.0 24.1 23.1 13.5 311.2 291.6 107.7 9.5 4.1 18.3 950.6 

1992 44.4 35.1 37.2 62.5 32.5 33.6 229.1 282.8 117.7 48.3 14.7 19.8 957.7 

1993 40.1 55.9 22.0 154.6 79.3 38.6 324.9 252.1 148.3 44.2 0.0 3.5 1163.4 

1994 0.0 1.0 65.0 31.7 79.3 80.2 343.3 259.5 123.0 10.3 30.3 5.0 1028.5 

1995 0.0 46.2 53.9 113.9 51.4 39.0 303.7 316.3 95.8 3.2 1.9 24.1 1049.4 

1996 39.8 0.6 92.8 56.8 111.4 154.0 321.7 302.7 59.5 4.9 17.7 0.2 1162.0 

1997 33.1 0.3 50.2 58.8 22.3 111.8 287.8 230.4 64.2 127.0 71.2 5.5 1062.6 

1998 47.5 42.7 38.6 46.9 53.0 40.6 355.3 330.7 144.1 46.4 1.1 0.0 1146.9 

1999 11.6 0.0 32.6 15.1 10.6 71.5 401.5 360.1 85.8 90.7 4.1 0.5 1084.0 

2000 0.0 0.0 12.2 67.1 38.8 33.3 306.4 335.8 131.3 44.2 36.4 9.1 1014.5 

2001 1.9 21.2 124.0 20.2 57.7 50.8 400.0 285.0 58.5 6.6 1.8 11.4 1039.1 

2002 39.9 33.0 61.5 58.0 13.1 38.8 246.8 300.7 102.8 4.1 0.8 48.2 947.9 

2003 20.7 3.8 65.4 105.0 10.8 93.9 321.5 308.5 3.5 3.5 0.8 23.3 960.6 

2004 24.3 12.7 62.2 104.0 14.2 115.5 304.7 309.5 28.4 28.4 21.5 8.9 1034.3 

2005 33.4 0.3 36.6 80.0 80.0 77.3 291.6 253.8 6.7 6.7 5.6 0.0 872.1 

2006 20.8 23.9 84.5 70.3 43.1 60.7 409.6 327.3 30.5 30.5 4.2 33.8 1139.3 

2007 14.6 56.9 44.6 72.3 36.7 98.6 328.2 371.2 14.8 14.8 10.4 0.0 1063.1 

2008 7.8 0.6 0.0 40.2 48.6 54.4 287.7 249.2 22.2 22.2 90.6 0.5 823.9 

2009 28.7 6.2 31.3 26.9 24.3 26.6 265.4 288.3 39.9 39.9 14.6 27.9 819.9 

2010 6.7 60.0 66.9 77.3 93.6 53.8 337.4 335.9 6.4 6.4 12.8 5.2 1062.5 

2011 2.8 3.8 65.0 39.6 69.2 60.7 223.8 301.8 1.2 1.2 14.8 0.0 783.8 

2012 0.0 0.0 38.8 94.0 32.1 68.6 340.5 236.0 6.9 6.9 2.2 4.3 830.2 

2013 5.6 0.3 34.2 49.6 34.1 52.9 363.0 180.0 56.5 56.5 3.5 0.0 836.3 

2014 17.5 40.1 41.2 40.0 23.0 61.8 260.3 185.6 99.7 27.60 4.6 0.0 801.4 

2015 16.9 2.2 35.2 48.4 42.8 61.1 117.6 181.9 151.8 26.5 5.2 7.3 696.9 

2016 16.9 38.3 40.3 41.0 7.4 61.2 496.5 184.3 70.5 26.4 5.5 0.0 988.3 

Ave 17.2 26.6 56.2 66.3 45.7 63.8 304.7 282.3 78.5 27.5 12.4 11.2 992.4 

Max 47.5 112.9 178.7 154.6 195.6 161.4 496.5 371.2 183.0 127.0 90.6 61.5 1217.7 

Min 0.0 0.0 0.0 15.1 6.2 13.5 86.6 180.0 1.2 1.2 0.0 0.0 696.9 

SD 14.8 28.1 35.2 32.4 39.2 35.6 79.2 51.1 54.6 27.5 20.5 15.1 130.1 

 


