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Abstract 

This article presents an assessment of farmers' perceptions of climate change and 
its agricultural impacts in the Ethiopian portion of the Nile and Baro-Akobo river 
basins. A total of 500 randomly selected households were interviewed from 15 
kebeles in five woredas. three each from dega, woina-dega and kolla agro
ecologicaL zones. In addition, focus group discussions and key informant 
interviews were conducted in each kebele. Descriptive statisticJ and I and F tests 
were used to summariz.e quantitative data. while qualitative data were organized 
and used to augment the quantitalive analysis. Results indicate that a majority of 
fanners perceived climate change as manifested in temperature and rainfall 
changes. over the past two to three decades. Regarding agricultural impacts. 77% 
of respondents staled having observed reduction. in crop production while 60% 
observed reduction in the length of crop growing period. Similarly, 79%, 62% and 
44% of respondents perceived increased incidence of insects, plant diseases. and 
weeds, respectively. Also, about 59% of the respondems perceived shift of suitable 
areas for major crops. The befg season production. in the traditionally belg 
growing areas, has been almost totally abandoned. A higher proportion of 
households in dega and kolla areas perceived negative agricultural impacts as 
compared to those in ,.voina-dega, the difference being statistically Significant. 
Similarly. statistically significant gender-based differences were observed in 
perception of climate change and its agricultural impacts, where Ihe proportion of 
females perceiving climate change was lower than that of males. II is concluded 
that there is a need for identification and promotion of comnllmiry-based 
adaptation measures that take into accolUlt local perceptions alld knowledge of 
climate change and its multiple impacts. 
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Introduction 

Available scientific evidences now converge that human-induced climate 
change is happening OPCC, 2007), and it is apparently the greatest threat 
the world is presently facing. Climatic records elsewhere have already 
revealed some characteristics of climate change such as increased 
temperatures and frequent extreme weather events (IPee, 2001; 2007). The 
impacts of climate change will be of multiple dimensions ranging from 
impacts on environmental go~s and services to direct imp~cts on human 
health and wellbeing. All environments and societies will be affected in one 
way or another. The severity of impacts will however depend strongly upon 
the existing environmental, demographic, social, economic, governance and 
other factors that collectively determine exposure, sensitivity and capacity 
to resist, cope with, adapt to and recover from the effects. In general, the 
poor developing countries of Africa are among the most vulnerable to 
experience the worst of climate change impacts. This is because the 
majority of their populations are dependent on economic activities that are 
highly exposed and extremely sensi~ive to climatic variability, and national 
adaptive capacities are very low due to abysmal poverty and unfavourable 
and deteriorating environmental conditions (lpeC, 2007; Woldeamlak, 
2009; Getc el ai. , 2010). Ethiopia, the second most populous country in 
Africa, is one of these countries, vulnerable to be hit hardest by climate 
change. A recent mapping of climate vulnerability and poverty in Africa has 
put Ethiopia as one of the countries most vulnerable to climate change with 
the least capacity to respond (Thornthon et at. , 2(06). 

Given the structure of the national economy where small-scale agriculture 
constitutes its backbone, climate extremes of particular significance to 
Ethiopia are variations in rainfall and associated droughts. Drought has 
historically been a trigger of famine in the country. Even though rainfall 
variability and droughts are not new phenomena in Ethiopia, there is now a 
widespread public perception (Markos, 1997; Mulat, 2004) an-d scientific 
evidence in some parts of the country (Ketema, 1999; Aklilu and 
Alebachew, 2009; Gete et al. , 2010) that it has become more frequent. 
Floods, which have not been major problems in Ethiopia, are now becoming 
significant problems in some parts of the country. For instance, in 2006 the 
eastern and south-western parts experienced one of the most devastating 
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floods in the modern history of the coun~ry. Because of those ex.treme 

events, more than 250 people lost their lives, about 250 people remained 

unaccounted for and more than IO,()(X) people were made homeless in Dire 

Dawa (eastern part). while more than 364 people were killed and about 

8,350 people were displaced in South Omo area (south·western part) (NMA 

2(07). Climate change is predicted to lead to a more frequent occurrence of 

hydrological ex.tremes (droughts and floods) and thereby increased 

incidence of hazards that can lead to loss of li ves and livelihoods. 

Nevertheless , there is no sufficient research evidence as to whether or not 

climate change is perceived as a major problem or even a reality by the 

Ethiopian public, particularly by the poor and most vulnerable farmers in 

the rural areas. The only avai lable published materials. as far as is known to 

the authors, that partly cover climate change perceptions are stud ies by 

Meze-Hausken (2004), Mahmud el al. (2008). Aklilu and Alebachew 

(2009), and Temesgen el 01. , (2009). Meze-Hausken (2004) studied in 

southern Tigray and northern Afar regions and found that fanners perceived 

' a loss of the belg rains (short rainy season, March to April) and a shorter 

kireml season (long rainy season, June to September)' since 'their fathers' 

lime ' (20-30 years ago). The study by Aklilu and Alebachcw (2009), 

conducted in the southern lowlands of the country, found that 88% and 93% 

of respondents (n :: 359) perceived dccreasle in rainfall and number of rainy 

days, respectively. Similarly, 93 % of the n!spondents perceived increase in 

mean temperatures. The other two studies (Mahmud c i ai. , 2008 and 

Temesgen el aI., 2(09), which are based on a survey of 1,000 households in 

20 districts (woredas) in the Nile Basin of Ethiopia, reported that the 

predominant perceptions are increased temperatures and declining 

precipitations since 20 years ago. 

Perceptions of climate change may affect how people respond and adapl to 

its multiple impacts. in other words, it is the perceived changes that are 

likely to motivate for adaptive actions . Similarly, understanding local 

perceplions of climate change and building consensus on the reality of its 

impacts are important to implement appropriate community·based 

adaptation strategies. This paper presents an assessment of farmers' 

awareness and perceptions of climate change and its agricultural impacts in 

pans of the Ethiopian portion of the Nile river basin. The specific objectives 

are (i) to assess perceptions on the rea lities of climate change and its 
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agricultural impacts. and (ii) to identify differences in climate change 
perceptions by gender and agro-ecological or livelihood zon.es. S~c~ a study 
is useful to identify effective community-based adaptatIon OptIons for 
improved outcomes and also has benefits for mainstreaming climate change 
issues in designing and implementing community developmem projects and 
programs. 

Data and Methods 

Study Area and Sampling 

The study was conducted in the Abay and Baro-Akobo river basins of 
Ethiopia, which arc two of the three major river basins. that constitute the 
Eth iopian port ion of the Nile basin. The specific study sites within the two 
bac;ins cover five woredas (districts) and 15 kebeles that were selected by a 
mu lti-stage sampling procedure that combined purposive and random 
5ampling methods. Purposive sampling was employed to select the five 
woretias by considering historical occurrence of drouglJts and/or floods (to 
include areas frequent ly affected) and importance of belg production (to 
include areas traditionally producing crops during the belg season), as some 
studies have documented that many belg producing areas are significantly 
affected by climate change (Riche et 01 .. 2009; Oxfam International , 2010). 
In other words, areas frequently affected by current climate extremes, which 
may be called 'climate hotspots', were purposively selected. Then, three 
kebeles were selected from each woreda, one each from the three major 
traditional agro-ecological zones of dega (cool temperate) woina-dega 
(temperate) and kolla (hot lowland). A simple random sampling method was 
then employed to select 100 households from the three kebeles in each 
woreda , the number of sample households from each kebele being 
determined to be proponional to population size. Figure 1 shows the 
location of the study woredas, and Table I presents some detail s about the 
study sitcs. 
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Figure 1. Location of the study woredas 

Source: Authors' own construction. December 2009 

+ -
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The farming systems in the study areas are generally typical of the 
traditional mixed fanning systems that are found in many pans of the 
country, where livestock p,",?vide the draught power. crop residues are 
imponant sources of livestock feed. and household members provide the 
labour required for production, The major crops cultivated include tef!, 
maize. wheat, barley. and millet among cereals and faba bean, field pea and 
chickpea among pulses. Crop productit:m is almost entirely rain-fed. 
excepting very small areas around homcste:ads under traditional irrigation in 
some of the study kebeles. Rainfall variability is a major constraint to 
agricultural production, and drought is a frequent hazard. Food insecurity is 
a widespread phenomenon in pans of the study areas. 
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Table I. Sample size by river basin, woreda and kebele 

< 

River Agro- Sample 
basin Region """' Won·do Ktbtlt ecologyl size 

Aba), l3eni·shangul Assosa Kurmuk Famatsore Dtga 28 
Gumuz 

Horzehab Woina· 34 
< dtJ!a 

Beshir Kollo 38 

Oromia North [)om Malefta Jiru Dtga 50 
Shewa 

Mamo Bukine Woilla- 30 
dega 

Menkela Kol/a 20 . 
Amh"" North Menz Gcra Negase "'go 25 

Shewa Midir Ameba 
Dergegne Woina· 26 

dt ga 

Gragne Kolla 49 

Amh"" ... EJ,aJj- Mariam "'go 25 
Gojjam Enawga Tagbagne 

Tenguma Woino · 40 
Ofna dtga 

oro,b KolLa 35 

B=· Gambella Gambdla Abobo Tcnji "'go 25 
Akobo 

Mender 14 Woillu, 35 
dtgu 

Mender 17 Kopo 40 

I Agro-ecology refers to Ihe traditional zonation based on altitude and temperature; Dtga 
is equivalenl to cool temperate. woina-dega is temperate and kolfa is hot lowland. 

Source: Authors' field survey. December 2009 
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Data Collection and Analysis 

The data required for the study were collected through a structured 
questionnaire survey, focus group di scuss ion and key informant interview 
methods which were conducted between October and December 2009. A 
total of SOO randomly sampled households were interviewed from the IS 
kebeles (Table I) by using a detailed questionnaire. The questionnaire 
generated household level data on household socio-demographic 
characteristics, perceptions of climate change, and perceived impacts of 
climate change on agricultural production. In addition, focus group 
discussions (one from each kebele) and key informant interviews with 
individual farmers (two from each kebele) were undertaken by using semi
structured checklists to generate additional in-depth qualitative information. 
The timefrarne considered to assess climate change perceptions was the past 
two to three decades. Descriptive statistics were used to summarize 
quantitative data, while t and F tests were used to test stat istical· 
significance of variations across the five woredas. Qualitative data were 
used to augment and substantiate the quantitative analysis. SPSS (statistical 
package for social scientists) was used for data management and analysis. 

,Results and Discussion 

Socio-demographic Characteristics 

Table 2 shows age. sex and educational composition of heads of households 
sampled. In all areas, male-headed households were dominant with over 
90% representation. The average age of household heads was about 42 
years, and the average level of educational attainment among household 
heads was about 2.S years of formal education. In both indicators, there is a 
significant difference among households in the sample woredas. Family 
size and its composition also showed significant differences among 
households in the five woredas. The largest average family size was found 
in Kunnuk and the smallest in Abobo. which is partly associated with the 
average age of household heads in Abobo (about 37 years). The dependency 
ratio was also the highest in Kunnuk, which was about 46% (data not 
shown here). 
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Table 2. Distribution of sample household heads by age, sex and 
educational level 

WOTtdo 

Vanablc lndiCilor Total 
Enarj· MentGcra D,~ Kurmuk Abob<> 
En''''g' Midir 

'" ,r Male " 90 94 92 92 92 
Hli lleid 
(~) 

F(1tlI1c , 10 • 8 8 . 8 

Age of M~ 42.2 45.5 <4" 40.5 37,4 42.0 
1111 head 
("",) 

Sod 12.3 13.5 12.4 15.4 10.3 13.2 

t:.dtK:llion M~ I.' 25 I.' 2.8 3.7 2.' lcvc10f 
HH bead 
(yean) So, 2.' 2.' 2.2 33 3.3 2.' 

Toul ,,~ 5.' 5.2 S.7 '.8 S.I 5.7 numbcrof 
family 

~""" Sod 2.' 2.2 I., '.5 I., 2.' 

···Significant at 1% 

Source: Authors' field survey. December 2009 

Livelihood Assets 

-(value 

1.17 

6. 17"· 

9.77" · 

5.99"· 

Land and livestock are the key livelihood assets to people in the study areas. 
Ownership of these important resources among the sample households is 
summarized in Table 3. The average livestock ownership is about 5 TLUs 
(Tropical Livestock Unit) with a range from 2.2 TLUs in Kurmuk to 6.7 
TLUs in Menz Gera Midir. Oxen are mainly kept for draught power, and 
they are traditionally used as indicators of household wealth status. The 
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mean number of oxen owned across the woredas was less than a pair, which 
may be considered as a minimum required for a household. In Dera and 
Enarj -Enawga. households owned on average more than ·an ox. Regarding 
cultivated land, households in Dera, Kurmuk and Abobo woredas 
possessed, on average, slightly more than 2.0 ha of land. whereas it is less 
than 1.5 ha in Enarj-Enawga. There was a statistically significant difference 
in resource ownership among households in the five woredas. No 
significant difference was found in terms of access to irrigated land. 

Table 3. Resource ownership among the surveyed households in the fi ve 
WUI t:JU,~ 

Variable Indicator "'vj Men7.Gera "'" Kurmuk. 
Enawga Midir 

Livc:stock. M,m 3.83 6.7 5.96 2.22 
(TLU) 

S,d 3.02 7.17 S.84 3.24 

o,~ M= l.l 0.68 IA2 0.06 
(number) 

S'd 0.87 0.78 1.08 0.' 

Rain-fed M,m 1.29 1.36 2,38 2.26 
cultivated 
land (hJ) 

S<d 0.83 l.l 1.8 1.64 

lnigatal Muo 0.06 0.0< 0 0.03 
land (ha) 

S<d 0.' 0.17 0.03 OJ 

Toul Mean US I.' 2.31 2.29 
cultivatal 
land (ha) 

S<d 1 1.12 1.82 1.68 

*Significanl al 1%; TI,U is calculated based on Kossila, 1988 

Source: Authors' fie ld survey. December 2009 
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5.88 5.5 

0.8S 0,82 27.91· 
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Household income sources 

Expectedly, the dominant income source is crop production followed by 
livestock production in the study areas (Table 4). Petty trade and casual 
labour were also important sources of income in all of the si tes. Food or 
cash for work was important in Menz Gera Midir and Abobo, where 26% 

.' and 19% of households reported to have participated in food or cash for 
work programs. respectively. 

Table 4. Household income sources in the study areas (% of respondents) 

Income sourccs Enarj. Menl Cera "'" Kurmuk Abobo TOlal i 
Enawga Midir . value 

Crop production 99.0 96.0 97.0 100.0 100.0 98.4 8.38 

Livestock production 68.0 81.8 70.0 77.0 70.0 73.~ 6.93 

Food· or cash·for- . 26.0 . 
work 

. 19.0 9.0 77.17* 

Casual labour 5.0 5.0 10 12.0 16.0 '.2 16.31* 

Petty trade 12.0 3.0 9.0 9.0 6.0 7.' 6.5 1 

·Significant at 1% 

Note: Crop and livestock production are farm incomes and others are non-farm income 
sources. 

Sourcc: Authors' field survey, December 2009 
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Perceptions of Climate Change and Its Agricultural Impacts 

Perceptions of Climate Change 

Table 5 presents a summary of perceived changes in local climates as 
expressed in terms of changes in temperature trends, rainfall patterns, and 
frequency of droughts and floods. It is shown that about 89% of respondents 
perceived a change in temperature over the last two to three decades, 
without a significant difference among households in the five woredas. 
However, the direction of perceived changes varied, where 82% of 
respondents perceived increase in temperature while the remaining 18% 
perceived either decrease or fluctuating patterns. Regarding rainfall, about 
96% of respondents stated that they noticed changes in rainfall. About 96% 
perceived overall shortage of rainfall; 97% believed that it came late and 
ended early, 79% perceived that it carne late and wilh dry spells, and 22% 
felt that it carne late but occurred with high intensities. A similar finding 
was reported by previous studies (Meze-Hausken, 2004; Mahmud et aI., 
2008; Aklilu and Alebachew, 2009; Temesgen et a1., 2009). 

Mahmud el al. (2008) reported that about 68% of respondents (n = 1,(00) in 
the Ethiopian Nile basin perceived mean temperature 10 haye increased, and 
62% of respondents perceived mean annual rainfall to have declined over 
the a twenty-year period. Increased temperature:and declining rainfall were 
reported . to be the predominant perceptions among their surveyed 
households (Mahmud et aI., 2(08). Similarly. in her study conducted in 
southern Tigray and northern Afar regions, Mczc-Hausken (2004) found 
that farmers perceived a loss of the be/g rains and shortening of the kiremt 
rains over a 20 to 30 year period. Temesgen et af., (2009) also concluded 
that a majority of respondents covered by their survey (n = 1,000) in the 
Nile basin of Ethiopia were aware of climate change , The perceptions of 
increased temperature are also in agreement with meteorological records 
(NMA, 2007). 
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Table 5. Perceived changes in climatic elements and related hazards (% of 
respondents) 

Menz 
Enarj- Gm 

Indicators EnawSa Midir D,,,. Kunnuk Abobo Total X2 fF·value 

Notices change in 
temperature in -20-
)0 yrs 8. 91 91 91 8l 8; 2.87 

Increa.'\ed 82 69 " 82 98 82 56.27· 

Decreased 2 8 2 15 2 6 

Auctuated 16 23 20 2 12 

Notices change in 
rainfall pattern in 
-20-30 yrs 95 99 99 9' 91 96 11.22" 

Comes late and ends 100 95 100 95 96 97 9.95"· early 

Comes late and with 71 98 85 69 74 79 35.2S· dry spells 

Overall shortage of 99 98 98 95 89 96 15.45· rainfall 

Comes late and with 3' 33 27 , 4 22 49.72· high intensities 

Notices change in 80 99 81 ,. 31 71 112.99· drought frequency in 
-20-30 yrs 
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Table 5 ... cont'd 

Drought M,,,, 5.63 5.91 7.21 8.23 7.30 6.66 3.58-
recurrence 
interval -20-
30 yrs ago Sid 2.61 2.61 3.33 10.02 2.00 4.79 

N 80 99 81 56 17 353 

Drought M,,,, 1.89 lAS 1.75 4.46 2.92 2.25 109.58* 
recurrence 
Interval In 
recent years S,d 0.91 0.67 0.17 0.89 1.69 1.40 

N 80 99 80 56 17 352 

Notices change in II 17 23 4 I 16 54.27-
1100d frequcncy in 
-20-30 yrs 

Rood M,on 5.24 4. 18 4.05 4.75 0 4.74 1.94 
recurrence 
interval -20-
30 yrs ago Sid 3.75 2.77 2.48 0.50 0 3.22 

N 34 17 21 4 0 77 

Rood M,,,, 4.09 2.47 1.48 5.00 0 3.29 5.52-
recurrence 
interval in 
recent years S,d 6.70 1.55 0.93 0 0 5.JO 

N 33 17 21 4 0 76 

-Significant at I %; " significant at5% 

Source: From authors field survey, December 2009 
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Concerning droughts and floods, recurrence intervals appear to have 
shortened over the period considered in the study. On average} drought · 
occurrence was perceived to have changed from once in about seven years 
to once in about less than three years. Similarly. floods occurred- as 
perceived by respondents- once in about five years some two to three 
decades ago. but increased to about once in three years presently (Table 5). 
Frequent occurrence of the extreme events of droughts and floods is known 
to be one of the major manifestations of the global climate change (IPCe 
200 I; 2(07). 

Perceived Impacts or Climate Change on Agricultural Production 

Agricu ltural impacts of climate change are generally multifaceted. Impacts 
on crop production can occur due to one or more of the following: changes 
in spatiotemporal distribution of rainfall , soil moisture ava ilability, length of 
growing period, incidence of pests and diseases, and shift in suitable 
growing areas. Impacts on livestock product ion are mainly through changes 
in availability of feed and water. and incidence of diseases. in addition to 
the direct impacts of climatic extremes. Fanners' perceptions of climate 
change impacts on agricultural production in the study areas are shown in 
Table 6. As it is shown, a large majority of respondents perceived 
considerable reduction in crop production (77% of respondents). Similarly, 
60% of respondents observed reduction in the length of crop growing 
period. Change in suitable growing areas for the major crops was also 
mentioned by some 59% of respondents, which has forced them to change 
types of crops cultivated andl or required investments on land management 
to maintain food product ion. Of respondents perceiving shift in suitable 
crop growing areas , about 76% reported changing types of crops produced 
and about 79% reponed investing more on soi l and water conservation in 
their fannlands (data not shown in the tab le). Obvious ly, any change in the 
crop growing period andlor suitable crop growing areas has significant 
implications to household food security and rural livelihoods in the areas 
studied. Meze-Hausken (2004) also found that respondents in the Nonh 
Afar zone perceived shortened main rainy season over a three decades 
period considered in her study. 
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Regarding incidence of agricultural pests and diseases, which is one of the 
manifestations of climate change impacts, some 79%, 62%, 47%, and 44% 
of respondents perceived increased incidence of insects , plant diseases, 
animal diseases, and weeds , respectively. These findings were al so 
corroborated by information from individual interviews with key informants 
and focus group discllssions (Box I). The variations across the five woredas 
in terms of perceived impacts of climate change on agricultural production 
are all statisticall y significant at 0.001 level of signi ficance (Table 6). These 
differences likely reflect differences in experienced climate variability and 
its agricultural impacts, and the implication is that geographica ll y 
differentiated and local-scale adaptation technologies and strategies will be 
required. 

Table 6. Perceived impacts of climate change on agricultural production (% 
of respondents) 

Perceived _of Enatj· M~, Do> Kumlllk 
A_ 

Toea! l/F-va!ue 
changes change Enawga G~ 

Midir 

Observed Inerease 13 2. 6 6 I 12 55.01-
change in 
orop 

Decrease 73 68 production RO 89 79 77 

Mixed! 15 3 14 , 
I' II 

variable 

Change in Longer 10 28 14 10 14 116.43· 
length of growing 
growing period 
period 

Shoner 65 46 76 78 48 60 
growing I period 

Unreliablel ... " 26 10 , 62 26 
ariable 
growing 
period 
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Table 6 ... oont'd 

Changes in incidence of 83 9J 87 9J 65 84 40.12· 
agricuhural peStS and 
diseases 

Insects More 94 82 84 71 61 79 28.27* 
problematic 

Less 6 18 16 29 38 21 
problematic 

Weeds Mo~ 42 20 36 73 48 44 55.98* 
problematic 

Co" l8 79 64 21 " 56 
problematic 

C"'P Mo~ 60 73 44 66 68 62 18.79· 
disease problematic 

Co" . 39 21 56 34 32 38 
problematic 

Livestock Mo~ J5 37 17 85 61 47 99.16* 
disease problematic 

I.e" 65 63 83 15 38 53 
problematic 

• 
Shift of suitable growing 87 78 70 36 26 59 118.86· 
areas 

• Significant at 1 % 

Source: Authors' field survey. December 2009 

16 



Ethiopian Journal of Development Research Vol. 33, No.1, Apri l 2011 

Box I. Perceived changes in local climates and its agricultural impacts 
(from FGDs) 

Focus group discussions conducted in Enarj Enwga, Menz Gera Midir and Dera 
woredas generated very similar responses from community members. These 
observations/perceived changes. as narrated by respondents, are su mmarized as 
follows: 

Rainfall: 

• There ha s been a decreasing trend in amount of rai nfall , and the rainy 
season has become short. It often starts late and ends earl y. These have 
made production of long season crops like maize and sorghum very 
difficult. On the other hand, in some years unseasonable rains occur in 
November and destroy crops. 

• Change in rainfall characteristics was also mentioned such that intense 
rains occur in Jul y and Auguslthat affects crop growth. 

Temperature: 

• Temperature has been increasing from year to year, and particularly from 
November to March . Participants claimed that excessive temperature is 
affecting even mobility of people during day times. 

Land and water: 

• Water avai labil ity was sa id to be declining as springs dried up or became 
seasonal. 

• intense rainfall events occurring in July and August cause accelerated 
so il erosion. The high temperature during the dry season was mentioned 
as contributing to intense soil erosion during the wet season. 

Crop and livestock production: 

• In previous years, mai7,c and sorghum were planted from mid Apri l and 
harvested in November and yields weri? much bener. 

• Currently main season crops are planted in July and harvested in 
November. The growing season has become shorter by as much as a 
month. 

• P.oor rainfall distribution and grazing land degradation have affected 
livestock productivity and production. 
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Crop pests: 

• Changes in rainfall patterns were bel ieved to have contributed to 
occurrence of pests that destroy crops particularly faba bean, finger 
millet and chick pea. When affected by pests, even animals do not feed 
on the crop plants. 

• New pests locally called "Jebea" and "kishkish" were ment ioned ali 
ha ving become major problems. 

Source: Authors ' own construclion, 'December 2009 

Perceived Impacts of Climate Change on the Belg Season Production 

The belg season (short rainy season, March to May) production is a very 
important component of food crop production in the country, especially in 
areas where rainfall is bimodal. However, previous studies reported that its 
importance has been declining due to climate change (Riche et aI., 2009; 
Oxfam International 2010), Out of the five woredas covered in this study, 
three (Enarj-Enawga, Menz Gera Midir and Abobo) are in the belg season 
producing parts of the country. Of the total respondents, 98%, 26% and 
21% in Menz Gera Midir, Abobo, and Enarj-Enawga. respectively, used to 
produce crops during the belg season some two to three decades ago (Table 
7). The corresponding figures for the time of this study were 4%, 6% and 
15% of respondents in Menz Gera Midir. Abobo. and Enarj-Enawga, in 
order of sequence. The reasons mentioned for the sharp fa ll in importance 
of the be/g scason production included decrease in amount of be/g rainfall 
(85% of respondents), shortened be/g growing season as rain started to 
come late (79% of respondents). increased incidence of crop pests (54% of 
respondents), and lack of suitable crop varieties that can adapt to the 
changing belg production trends. Overall , 91 % of respondents reported thai 
they observed some sort of change (as detailed in Table 7) in the belg 
season production. Similar results were found from key infonnant 
interviews and focus group discussions (Box II). This finding is similar to 
results of previous studies that reported loss or decline in importance of the 
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belg season production in pans of the country (Mcze-Hausken 2004; Riche 
et al. 2009; Odam International 2010). For instance, Meze-Hausken (2004) 
stated that 'local people in the North Afar zone gave a clear impression that 
they have lost one rainy season (belg) since their fathers' times, over some 
three decades' . The significant differences among the lVoredas likely reflect 
differences in experienced changes in the belg season climate and 
agricultural production. 

Table 7. Perceived climate change impacts on belg season production (% of 
respondents) 

dica!or I F.na . 1M" . I"" I K, 'k Ah I TOlal .;. v II 

Used to practice belS 21 98 5 . 26 30 294.$7" 
production 

Perceived change in 87 97 .7 - 7. 91 22.63 · 
belS production 

Current practice of 15 4 2 - • 5 27.01" 
befg production 

Befg rains are 001 50 93 100 - 61 85 24.11· 
enough for crop 

I production 

Befs rains started to 50 8. 100 - 50 79 14.68" 
come lale 

I ncreased crop pest 33 53 100 - .7 54 5. 14 
incidence 

Lack of suitable crop 20 53 100 - 50 " 3.94 
varieties 

• Significant al 1% 

Source: Authors' field survey, December 2009 
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Box II. Perceived changes in be/g season production (key informant Interview) 

Abu is a 40 year old fa rmer (male) in Menketa Kebele in Dera Woreda of Oromia 
Region. He has lived in the same Kebele all his life and is currently head of a 
family of eight including himself and his wife. He has attended formal education 
up to grade six. Over the years, he has observed several climatic and related 
,changes in his community. It is also important to note that simil ar observations 
were gathered from focus group discussions held in the same woreda (Dera) as 
well as from key informant interviews and focus group discussions in the Menz 
Gcra Midir of Amhara Region. The observed changes are: 

• 

• 

• 

Annual amount of rainfall has decreased: duration of the rainy season has 
beCOlllC shorter; and ra infall has become more erratic and unreliable . 

The belg rain has almost totall y disappeared, ani:! be/g season crop 
production has since recently been abandoned. In previous times, there 
was adequate rainfall from February to March. The farmers in the kebele 
used to prefer belg season production, but they are now forced to shift to 
the meher season (long rainy season, June to September). 

During meher season as well, rainfall used to start in early June and stop 
by the end of September, but currently it starts in mid July and stops in 
August. 

• Crops like tejJ, sorghum, wheat, barley and red sorghum are severely 
affected by the late onset and early cessation of rainfall . 

• 

• 

• 

Temperature is increasing from year to year. 

Scarcity of water is increasing particularl y in the lowland parts of the 
kebele, as springs and streams are drying up. 

Crops like chick pea, fie ld pea, millet, and faba bean have been repeatedly 
destroyed by peSlS known locally as "Jebea." This pest has appeared as a 
result of changes in rainfall pattern in the area. Similarly, wheat and barley 
are seriously attacked by rust. 

Source: Authors' own construction. December 2009 
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Agro·ecology·based Differences in Perceptions 

It is well known that climate change is global, whereas its impacts nrc local , 
as modulated by prevailing environmental, climatic and socioeconomic 
conditions. Hence, community percept ions, which are reflections of local 
impacts, can vary with variations in agro-ecological conditions. Table 8 
presents agro-ecology-based differences in perceptions of climate change 
and its agricu ltural impacts. 

A higher proportion of households in dega and kolla areas perceived 
changes in crop growing period, incidence of agricu ltural pests and 
diseases. and shift in crop growing areas as compared to households in 
woina-dega, the difference being statistically significant. This supports 
scientific predictions and evidence elsewhere that climate change impacts 
arc likely to be felt more visibly in the climatically extreme areas- cold 
mountains or wann and dry lowland areas, compared to those in
intermediate conditions. Overall , there was a statistically significant 
difference in the different indicators of climate' change perceptions across 
the three agro-ecological zones. 

Table 8. Agro-ecology-based differences in perceptions of climate change 
and its agricultural impacts (% of respondents) 

Perception Indicators Dtga Woj"Q- Kolkl Total i value 
dtga 

Perception of Changes in 88 86 94 89 7.33" 
climate change temperature 

Changes in rainfal l 93 9' 99 % 7.65" 
pattern 

Changes in 72 61 79 71 12.76"'· 
drought frequency 
and sc\'eriIY 
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Table 8 cont'd '" 

Impacts on Change in crop 92 86 92 
crop production production due to 

climate change 

Changes in crop 8l 65 93 
growing period 

Changes in incidence 91 78 84 
of agricultural pests 
and diseases 

Shift of suitable 71 39 69 
growing areas 

ImpactS on bdg Previous use of bdg l2 28 30 
production for crop production 

Perceived change in " 89 98 
bdg production 

Omenl use of bdg 8 4 5 
crop production 

"·significant at I%;··significant at 5% and · significanl at 10% 

Source: From authors field survey. December 2009 

Gender-based Diffe rences in Perceptions 

90 3.82 ' 

81 44.07·" 

84 9.49·" 

59 43.59*" 

JO 0.88 

91 4.90· 

5 3.33 

Personal attributes such as level of education, occupation, experience. and 
access to information influence people's perceplions of environmental 
changes including climate change. tn the developing countries such as 
Ethiopia, gender-based differences in individual characteristics mentioned 
above are considerable. Hence, one can reasonably expect gender-based 
differences in perceptions of climate change and its impacts. In this study, 
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statist icall y significant gender-based differences were observed in 
perceptions of cl imate change and its impacts on crop production, where the 
proportion of females perceiving cl imate change was, on average, lower 
than that of males (Table 9). However, perceptions related to the be/g 
season production did not show statistically significant differences between 
female and male respondents, wh ich is likely due to more evident changes 
in the belg season climate and agricultural production. 

Table 9. Gender-based differences in perceptions of climate change and it s 
agricultural impacts (% of respondents) 

Pcrception Indicators 

Perceptions of Changes in temperature 
climate change 

Changes in rainfall paltern 

Changes in drought frequency and 
severitv 

Impacts on crop Change in crop production due to 
production climate chan~e 

Changes in crop growing period 

Changes in incidence of 
a~ricultural nests and diseases 

Shift of s~ itabl e growing areas 

Impacts on beig Perceived change in belg 
production nroduction 

Current llSC of belg crop production 

*Significant at 1%; ... signifi cant at 5% 

Source: AUlhors' field survey. December 2009 
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Male 

90 

96 

71 

91 

8J 

' 6 

61 

91 

6 

Female Total t value 

78 89 6.07·· 
88 96 6.45·· 

63 11 I. I I 

16 90 9.38· 

19 'I 13.90'" 
65 84 11.99'" 

44 19 4.39** 
91 91 om 
5 5 0.2 
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Conclusions 

The aim of th is study was to assess farmers' perceptions of climate change 
and its agricultural impacts in rural Ethiopia. A total of 500 households 
from 15 kebeles in fi ve woredas in the Abay and Baro-Akobo river basins 
were su rveyed by using a structured questioooaire. In addition. extensive in
-depth qualitative information was generated from many household heads 
who were key informant interviewees or focus group discussion 
participants. The timeframe considered was the past two to three decades. 
Results indicate that a large majority of farmers perceived climate change as 
manifested in temperature and rainfall changes. About 82% of respondents 
perceived increase in temperature, and some 96% perceived overall 
shortage of rainfall. Also. about 97% of respondents believed that rainfall 
currently comes late and ends early, and 22% felt that it comes late and 
occurs with high intensities. 

Regarding agricultural impacts, 77% of respondents stated having observed 
considerable reduction in crop production while 60% observed reduction in 
the length of crop growing period. Similarly, 79%, 62%, and 44% of the 
respondents pcrceived increased incidence of insects, plant diseases, and 
weeds. respectively. With statisticall y significant difference among the five 
woredas, about 59% of respondents perceived shift of suitable areas for 
major crops. The beJg season production- in belg producing areas- has been 
almost totally abandoned mainly because of shortage of rainfall. A higher 
proportion of households in dega and kolla areas perceived changes in crop 
growing period. incidence of agricultural pests and di seases, and shift in 
crop growing areas as compared to households in woina-dega. the 
difference being statistically significant. Similarl y, stati stically significant 
gender-based differences were observed in perceptions of climate change 
and its agricu ltural impacts, where the proportion of females perceiving 
.climate change was, on average, lower than that of males. The statistically 
significant differences among the woredas likely reflect differences in 
experi enced climate variability and its agricultura l impacts. The implication 
is that a geographically differentiated and local-scale adaptation 
technologies and strategies will be required. 
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A number of findings of this study generall y resonate with the earlier 
literature (Meze-Hausken. 2004: Mahmud et at., 2008; Temesgen et al., 
2008; Aklilu and Alebachew, 2009; Temesgen el 01., 2009; Riche el 01., 
2009; Oxfam International , 2010). and are consistent with climatic records. 
particularly temperature trends in the country (NMA, 2007). Climate 
change is already affecting agricultural production in the study areas (e.g. 
near total loss of belg season production) and thereby household food 
security. Hence, there is an urgent need for identification and 
implementation of community-based adaptation measures that take into 
account local community perceptions and knowledge. Some of such 
community-oasea aaaptanon measures ana intervenlions inciude 
community-based inlegrated natural resources management, promotion of 
improved and suitable crop varieties, promotion of crop diversification, 
comrol of pest occurrence and damages, promotion of improved water use 
and productivity. and promotion of small and micro-scale irrigation. In 
general, there is a need for mainstreaming of climate change issues in 
designing and implementing local development projects and programs. It is 
also recommended that future research should assess farmers' indigenous 
practices and efforts to adapt to climate change. 
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