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Abstract 
Climate variability and change pose greater challenge not only to human life 
but to the environment at large. This study sought to evaluate the significance 
of institutional factors in climate variability adaptation of smallholder Irish 
potato farmers in Rubanda District, South Western Uganda with the objective 
of assessing the adaptation measures adopted by smallholder Irish potato 
farmers, determining the institutional factors that influence adoption of cli-
mate variability adaptation measures; and evaluating the institutional chal-
lenges that affect the adapting Irish potato farmers. A cross-sectional survey 
was undertaken to collect data from 197 systematically sampled smallholder 
farmers from two purposively selected sub counties (Muko and Bubaare) in 
Rubanda District, using structured questionnaires; whilst key informant in-
terviews were used to elicit data from purposively selected personnel from the 
local government as well as private and civil society organizations. Multiple 
linear regression was used to determine the relative influence of selected va-
riables on adaptation measures against climate variability. Results indicate 
that smallholder Irish potato farmers are adapting to climate variability 
through agronomic measures such as terracing, mulching, contour plough-
ing, changing planting dates, early planting, crop-rotation, and technology 
related measures such as rain water harvesting technologies, adaptive varie-
ties and fertilizers among others. Results from multiple linear regression 
analysis show that several institutional factors are influencing adoption of 
climate variability adaptive measures with the most significant ones being 
access to agricultural extension services, cultivated area and size of land 
owned. Despite the interventions undertaken, adaptation to climate variabili-
ty is constrained by the limited access to financial/credit resources and in-
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adequate technical capacity as well as limited access to information and irre-
gularity of extension services. The study recommends that public and private 
institutions and personnel, both technical and political, at the various levels 
of local government, work together to improve extension services, communi-
cation as well as enhancing access to credit facilities among smallholder far-
mers, who will also need to further strengthen existing social groups to en-
hance their bargaining power.  
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1. Introduction 

Climate variability poses a threat to the agricultural sector and food security 
which indirectly hampers the attainment of Sustainable Development Goals [1] 
[2] [3]. Climate variability induced events such as floods, droughts, unreliable 
rainfall and heat waves have increased and are having severe impacts on both 
natural and human systems across the globe [4] [5] [6]. The need for adaptation 
is therefore higher because these events are expected to be adverse especially for 
developing countries such as those in Africa due to their inherent poor infra-
structure and heavy reliance on climate sensitive economic sectors such as 
rain-fed agriculture [4] [7] [8] [9]. 

Agriculture, the main economic activity in most developing countries, repre-
sents one of the most fragile economic sectors to climate variability [1]. In 
Uganda, for example, agriculture provides employment to 73% of the total 
population and is a major livelihood of about 90% of the rural households [5] 
[10]. In addition, it contributes 23.5% to GDP [11]. Despite the sector’s contri-
bution to the economy of Uganda, most of the agriculture is rain-fed hence 
making it sensitive to climate induced events such as droughts and floods [6] 
[12]. 

Several studies on climate variability and change [4] [8] [13] [14] [15] suggest 
that temperatures in Uganda will increase by 1.5˚C in the next 20 years and up 
to 4.3˚C by 2080; whilst rainfall is expected to increase in some areas and de-
crease in other areas with a national average ranging from −7% to 14% relative 
to the 1970-1999 average by 2030 [16]. These changes will be significant for ag-
riculture and food security [3] [8]. The south western highlands have not been 
spared by this phenomenon as studies report that the area is experiencing 
changes in precipitation and temperature [12] [17]. For instance, smallholder 
farmers are already experiencing the negative effects of climate variability such 
as decline in crop yields, declining soil fertility because of accelerated soil ero-
sion and proliferation of pests and diseases [5] [18] [19]. 

Uganda is one of the major producers of Irish potato which is mainly grown 
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in highland areas (1500 - 3000 m∙asl) such as Kigezi highlands (in the Districts of 
Kabale, Rubanda and Kisoro), slopes of Mt. Elgon (Mbale and Kapchorwa) as 
well as Nebbi District where rainfall is abundant and temperatures are optimal 
for the growth of tubers [13] [20] [21]. Irish potatoes are both a staple food and a 
major source of income for most of the households in the Kigezi Highlands [20] 
[22].  

Due to the susceptibility of Irish potato to climate variability and its immense 
contribution to the economy of south western Uganda, it becomes apparent to 
minimize these impacts, through adaptation [4] [23]. 

Some studies such as [7] [24] [25] [26] reported that adaptation to climate 
variability at local level is influenced by several factors including access to finan-
cial and information resources, managerial ability, networks of social and insti-
tutional arrangement among. Other studies such as [27] have focussed on policy 
implementation constraints and gaps without considering that how adaptation 
pathways are determined by institutional related factors. 

In order to bridge this knowledge gap, we set out to evaluate the significance 
of institutional factors on adaptation by smallholder Irish potato farmers to cli-
mate variability in Rubanda District since it is the highest producer of Irish po-
tato in Kigezi highlands. Specifically, three objectives informed the study viz; 1) 
To assess the adaptation measures adopted by smallholder Irish potato farmers; 
2) To determine the institutional factors that influence adoption of climate va-
riability adaptation measures; and 3) To evaluate the institutional challenges that 
affect the adapting Irish potato farmers. 

2. Materials and Methods 
2.1. Location of the Study Area 

The study was conducted in Muko and Bubaare sub-counties in Rubanda Dis-
trict located in the South West of the Republic of Uganda (Figure 1). Rubanda 
District is comprised of seven (7) sub-counties and two town councils, namely 
Bubaare, Bufundi, Hamurwa, Ikumba, Ruhija, Nyamweru and Muko; Rubanda 
and Humurwa Town Council. It lies at an approximate altitude ranging between 
1219 m - 2347 m above sea level [28]. The population of the District was 196,896 
people based on the 2014 Population Census [10]. 

Rubanda has a montane climate with a bimodal rainfall pattern with the first 
rain season from March to May and the second rainfall season from September 
to November with two dry periods of June to August and December to February. 
It has a mean annual rainfall of 1480 mm and a mean annual mean temperature 
of 17.2˚C [28].  

The soils are generally volcanic although some parts are comprised of ferrali-
sols and andosols [18].  

2.2. Sampling Procedure and Data Collection 

Rubanda District was purposively selected because it is the highest producer of  
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Figure 1. Map showing the location of the study area. 
 
Irish potato in Kigezi region. Two sub counties (Muko and Bubaare) were pur-
posively selected because of their unique characteristics, in that, they are located 
at relatively different altitudes, are highly populated and are home to several 
agricultural research institutes. A multistage sampling procedure was employed 
to select the respondents. Two parishes were randomly selected from each sub-
county. After selecting the parishes, 4 villages were randomly selected from each 
parish making a total of 8 villages (see Table 1). A total of six (6) key Informants 
were purposively selected from the District Technical Staff and NGOs based on 
the key themes of the study. The key informants included Local Council Leader 
(LC), Regional Farm Manager at the International Fertilizer Development Cen-
ter (IFDC), the Manager at Nature Uganda, Principal Technician at Kachwekano 
Zonal Agricultural Research and Development Institute (KAZARDI), District 
Natural Resource Officer (DNRO), and the District Production and Commercial 
Officer (DPO). 

The sample size was obtained using a formula by Yamane (1967) 

( )21
Nn

N e
=

+
                         (1) 

where n = sample size, N = total number of households involved in subsistence 
farming, e = margin of error. 

By using the equation above with a confidence level of 90% and marginal er-
ror of 10%, a computation from a population of 9285 and 6486 subsistence farm 
households (UBOS, 2014) for Muko and Bubaare yielded 99 and 98 farmers as 
sample size respectively. The margin of error was raised to 10% to downscale the  
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Table 1. Sample selection of respondents. 

Subcounty Parish Selected Villages Sample size 

Muko 

Karengyere 
Nyamiyaga A 25 

Rushekye 24 

Butare 
Igabiro 26 

Mubyeza 24 

Bubaare 

Nyamiyaga 
Kabindi 25 

Hamurara 24 

Bubaare 
Bubaare TC 25 

Kitumbezi 24 

Total 4 8 197 

 
sample size owing to the financial limitations and the time needed to finish the 
study. The categories of respondents included smallholder farmers and the Key 
Informants.  

Primary data collection entailed Key Informant Interviews (KII), field obser-
vations and questionnaires administered on 197 respondents that were system-
atically and randomly selected from a pool of smallholder subsistence Irish po-
tato farmers (Figure 1). The questionnaire was pretested in Bubaare sub-county 
before administering it in the field.  

2.3. Data Analysis 

The collected data was verified, coded and entered into a Statistical Package for 
Social Scientists software (SPSS version 23). Descriptive statistics such as fre-
quencies, mode and percentages were generated to determine the socio-economic 
and demographic characteristics of the respondents, adaptation measures em-
ployed by farmers and institutional challenges to adaptation. Whilst a Multiple 
linear regression was run to determine the institutional factors that influence 
adoption of adaptation measures. 

The linear regression model was specified as follows  

0 1 1 2 2 3 3 4 4 5 5iY X X X X X eβ β β β β β= + + + + + +             (2) 

where, 
Yi = number of adaptation measures adopted by farmer i, β0—intercept, β1 − 

β5 = coefficients to be estimated, X1—access to information measured by a proxy 
indicator, distance to the nearest extension service provider, X—access to credit, 
X3—group membership, X4—cultivated area for Irish potato, X5—size of land 
owned and e—error terms. 

Narratives from Key Informants were also used to emphasise the voices of the 
respondents. 
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3. Results and Discussion 
3.1. Socio-Economic and Demographic Characteristics of the  

Respondents 

This section presents key characteristics of the respondents that were involved in 
the study.  

Over half of the respondents (58.9%) were males while females constituted 
41.1%. Majority of the households (79.7%) were male-headed, aged between 47 - 
62 (32.3%). Furthermore, most of the respondents were primary levers (67%), 
while 20.3% had attained secondary education, 2.5% had attained university 
education and 10.2% had not attained any level of education, majority of whom 
were females.  

In terms of access to credit, results in Table 2 indicate that 56.48% did not 
have access to credit facilities while 43.52% reported that they had access to cre-
dit facilities. The number of those who borrowed money from the bank was mi-
nimal (16.2%). Over ninety percent (90.2%) of the respondents belonged to a 
group, of whom only 20% had ever accessed extension services about climate 
change adaptation.  

3.2. Adaptation Measures Adopted by Smallholder Potato  
Farmers 

Adaptation measures were categorized as technological, agronomical or any 
other form that is not captured in the two categories. The findings in terms of 
the categories are presented in Table 3. 

3.2.1. Technological Measures 
The most common adaptation measures adopted by smallholder farmers in-
cluded application of fertilizers, planting adaptive crop varieties, irrigation agri-
culture, spraying and water harvesting technologies. The high use of fertilizers is 
partly because the soils are exhausted and the sensitization received by farmers 
from NGOs and government extension workers. For example, the International 
Fertilizer Development Center (IFDC) trains farmers on the use of fertilizers in 
crop production. The use of fertilizers helps in replenishing lost soil nutrients 
and increasing nutrient availability in the soil which increases crop productivity 
and resistance to pests and diseases [29]. 

Planting fast maturing and drought resistant varieties is suitable in areas with 
land shortage such as Rubanda where the study was conducted. This is consis-
tent with the findings by [17] who reported the use of improved varieties as the 
main adaptation measure among the agricultural households in Ghana and 
South Western Uganda respectively.  

Finally, [30] observed that farmers in Bufundi catchment in Rubanda District 
were responding to climate variability through rain water harvesting. Moreover 
[31] highlights it as the most common measure in Uganda and among those that 
should be promoted due to their associated positive impacts. 
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Table 2. Socio-economic and demographic characteristics. 

Characteristic/Variable Frequency Percent 

Sex of the respondent   

Male 116 58.9 

Female 81 41.1 

Age of the respondent   

15 - 30 47 24.1 

31 - 46 59 30.3 

47 - 62 63 32.3 

63 - 78 24 12.3 

>78 2 1.0 

Level of education   

Primary 132 67.0 

Secondary 40 20.3 

University/tertiary 5 2.5 

None 20 10.2 

Access to credit   

Yes 84 43.5 

No 109 46.5 

Extension services   

Yes 39 29.0 

No 156 80.0 

Group membership   

Yes 175 90.2 

No 19 9.8 

N = 197   

 
Table 3. Adaptation measures adopted by smallholder Irish potato farmers in Rubanda 
District. 

Adaptation measures types Frequency* Percent % 

Technological 

Application of fertilizers 159 80.7 
Planting fast maturing varieties 103 52.3 

Planting drought tolerant varieties 58 29.4 
Drip irrigation agriculture 17 8.6 

Water harvesting technologies 91 46.2 

Agronomic Measures 

Early planting 183 92.9 
Mulching 33 16.8 
Terracing 180 91.4 

Contour ploughing 147 74.6 
Fallowing 12 6.1 

Shifting cultivation 8 4.1 

Other measures 

Migration 8 4.1 
Changing planting dates 171 86.8 

Borrowing 79 40.1 

Stagger planting 28 14.2 

Off farm activities 96 48.7 

*The frequencies are a result of multiple responses. 
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3.2.2. Agronomic Measures 
The most popular agronomic adaptive measures included early planting, 
mulching, terracing, contour ploughing, fallowing, shifting cultivation, timely 
weeding, use of compost manure, intercropping and crop rotation. The use of 
soil and water conservation measures such as terracing and contour ploughing is 
significant in improving the water holding capacity of the soil and offsetting ru-
noff [17]. The findings also confirm the observations made by other studies that 
contour ploughing and terracing are among the adaptation measures within the 
agricultural communities [31] [32]. The findings are also consistent with the 
study by [33] that observed timely planting as the most common measure 
adopted by Irish Potato farmers in Nyandarua County in Kenya. 

Meanwhile, a small number of respondents adopted shifting cultivation and 
fallowing. The low adoption of shifting cultivation and fallowing can be ex-
plained by the land shortage in the area as a result of increasing population [28]. 
Moreover, [31] categorizes shifting cultivation among measures that are not 
sustainable, given the needs and pressure of limited land. 

Mulching has been envisaged as a simple climate variability adaptation meas-
ure that improves soil fertility, infiltration capacity of the soil, reduces evapora-
tion and erosion [34]. This practice was not common among the Irish potato 
farmers. The findings in the study are consistent with the observations made by 
[17] that mulching was not common among the Irish Potato farmers in Kigezi 
highlands because the practice does not favor the crop due to limited space be-
tween the potato plants for the mulch. On the contrary though, [32] pointed out 
that mulching was among the highest climate variability measure used among 
the agricultural communities in Rwenzori region. Thus, climate variability 
adaptation measures are context specific and should not be generalized across 
agricultural communities. Care should be taken on the type of crop grown in a 
geographical location.  

3.2.3. Other Adaptive Measures 
The most common ones included migration, changing planting calendar, bor-
rowing, staggered planting and off-farm employment. Adaptation measures such 
as intercropping, crop rotation, use of compost manure and timely weeding are 
not unique to Rubanda District. Scholars such as [31] [32] [35] postulate that 
croprotation maintains soil fertility and avoids the build-up of soil-borne dis-
eases. 

Irish potato farmers are also changing planting dates due to the unpredictable 
and erratic rainfall seasons in the area. The results are consistent with [36] who 
posited that if the agricultural production problem is meteorologically mediated, 
farmers can adapt agricultural production to climatic conditions by cautiously 
choosing the date of sowing or planting. Changes in planting calendar are also 
identified as one of the priority crop husbandry practices that farmers have 
adopted to respond to the erratic rainfall seasons in Uganda [30]. Similar find-
ings have observed changing the planting calendar as one of the adaptive meas-
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ures among the agricultural communities in mountain areas such as Manafwa in 
Eastern Uganda and Kasese in mountain Rwenzori region respectively [5] [34]. 

Lastly, migration was the least adopted measure possibly because of its nega-
tive environmental impacts such as migration into wetlands, overcrowding and 
psychological disorders. Migrating to urban areas causes social and economic 
scrambles which can result to family disintegration and instability [30]. Where a 
majority of the able bodied migrate, it strips off the farm family left behind of 
labor required for production hence leaving them more vulnerable to famine per 
se.  

3.3. Institutional Determinants Influencing the Adoption of  
Adaptation Measures 

Generally, the institutional factors considered to influence the adoption of adap-
tive measures include social networks (group membership), size of land, access 
to information through extension, access to credit and land size. A multiple lin-
ear regression was run to establish the most significant factors influencing farm-
ers’ adaptation. A combination of independent variables significantly predicted 
the number of adaptation measures adopted, F (5,143) = 9.805, P < 0.001, with 
three variables significantly contributing to the prediction. The beta weights, 
presented in Table 4, suggest that area of land cultivated for Irish potatoes con-
tributes most to predicting the adaptation measures adopted, and that having 
access to information and the size of land owned also contribute to this predic-
tion. The details are presented in Table 4. 

3.3.1. Social Networks 
Membership support groups influences the adoption of adaptive measures. 
Those who belonged to a social group adopted more measures compared to 
those with no membership. The social groups found included: self-help groups, 
welfare groups, cooperative societies, farmer groups and a climate change group.  
 
Table 4. A multiple linear regression analysis for institutional factors influencing the 
adoption of adaptation measures. 

Independent variables 

Unstandardized 
Coefficients 

Standardized 
Coefficients t Sig. 

B Std. Error Beta 

(Constant) 9.811 0.958  10.241*** 0.000 

Distance of the nearest 
extension service provider 

−0.112 0.033 −0.324 −3.354** 0.001 

Access to credit 0.617 0.393 0.150 1.569 0.119 

Group membership 0.093 0.498 0.014 0.186 0.852 

Acreage under cultivation for Irish 1.628 0.404 0.422 4.025*** 0.000 

Size of land owned −1.055 0.312 −0.366 −3.379** 0.001 

Note: Adjusted R2 = 0.255, F (5, 143) = 9.805, P < 0.001; ***, **significant at P < 0.001 and P < 0.01 respec-
tively. 
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The most dominant group types were self-help groups (62.7%), followed by wel-
fare groups with 27.1% of the respondents; whereas farmers groups, climate 
change groups and cooperative societies had 9%, 0.6% and 0.6% respectively. 
Social networks, especially self-help groups and welfare groups were dominant 
in the area because the friends in need system are a form of informal micro in-
surance strategy for the low-income households and a tool for reducing vulnera-
bility of the poor to risks. The social groups act as sources of credit, information 
on farming and support during hard times. Studies such as [7] [36] [37] have 
reported that social groups serve as informal insurance schemes, sensitization 
hubs and establishment of adaptation measures and help to improve resilience to 
climate variability.  

3.3.2. Access to Information 
There was a significant negative association between the number of adaptations 
measures adopted by smallholder farmers and access to information (measured 
by distance to the nearest extension service provider as a proxy indicator). The 
results suggest that an increase in the distance to extension service provider 
would decrease the number of measures adopted by 0.112. The significance of 
the variable points to the relevance of access to information about climate varia-
bility adaptation. For example, [38] found that farmers who were aware of cli-
mate change were more likely to migrate to areas less prone to drought in 
north-east Ghana. Access to information through extension is presumed to en-
hance farmers’ knowledge hence promoting adaptation. For example, [39] noted 
that extension facilitates the acquisition of knowledge and thus, enhances the 
adoption of improved technology. Similar observations are shared by a number 
of studies in African countries such as Kenya, Tanzania and Ghana [38] [40] 
[41] which reported a strong relationship between access to information and 
adaptation behavior of farming households.  

3.3.3. Access to Credit 
A one standard deviation positive change in access to credit holding all other 
predictor variables constant, will increase adoption of adaptation measures by 
0.617 standard deviations. This makes sense since access to credit eases financial 
constraints for funding adaptation processes including purchasing improved 
seeds among others. This is in line with other studies that reported that access to 
credit influenced and increased the likelihood of adoption of adaptation meas-
ures [5] [7] [41] [42]. 

3.3.4. Cultivated Area 
There was a significant positive association between the number of adaptation 
measures adopted by smallholder farmers and the size of cultivated land for Irish 
potatoes (P < 0.001). A unit increase in the cultivated area under Irish potatoes, 
would increase adoption of adaptation measures by 1.628 standard deviations. It 
can be inferred that farmers with more cultivated land have more capital and 
resources required for adaptation. For example, [42] revealed that increase in 
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cultivated area increases the probability of adopting adaptation measures such as 
improved varieties and irrigation which requires large investment costs. 

3.3.5. Size of Land Owned 
The size of land owned by a farmer is negatively and significantly related to the 
number of adaptation measures adopted (P < 0.01). For a one standard deviation 
negative change in the size of land owned, the results reveal a decrease in adop-
tion of adaptation measures by 1.055 standard deviations. This could be because 
farmers with much land have less fear of being affected by climate variability 
vagaries compared to their counterparts. Farmers with much land are likely also 
to have many farm plots with different plot characteristics such soil fertility and 
topography which are affected differently by climate variability impacts. This 
could have explained their reluctance use fertilizers, improved varieties and 
mulching for example because the risks are spread. The same notion was re-
ported by [43] in Ethiopia who found a negative relationship between land size 
and adoption of adaptation measures. They therefore argued that plot level cha-
racteristics determined the level of adaptation than size of land owned by a far-
mer. A study done by [33] in Kenya reported similar findings. 

3.3.6. Support from the NGOs and International Organizations towards  
Adaptation to Climate Variability 

Discussions with Key informants reveal that there are several organizations that 
operate in the area that are aiding farmers to respond to climate vagaries. Nota-
ble among them is IFDC (International Fertilizer Development Center), Nature 
Uganda, Africa 2000 Network and Kachwekano-Zonal Agricultural Research 
and Development Institute (ZARDI). Nature Uganda for example, is promoting 
sustainable land management and sustainable use of environmental resources. 
Kachwekano ZARDI supports farmers through multiplication of improved po-
tato cultivars, farmer trainings and group formation. Additionally, IFDC trains 
farmers on fertility management by use of fertilizers and it has also piloted 
small-scale irrigation schemes (drip irrigation) in some parts of the District. The 
support rendered by these agencies has helped improve the adaptation levels in 
the study area. 

3.4. Institutional Challenges to Climate Variability Adaptation 

This section presents a summary of findings on the institutional challenges im-
peding adaptation to climate variability among smallholder farmers. These fac-
tors make it harder for smallholder farmers to execute climate variability adapta-
tion measures (Table 5). 

3.4.1. Inadequate Funding 
Results indicate that the most resounding institutional challenge is inadequate 
funding and budgetary allocation (72.3%). The technical staff at the District also 
reiterated inadequate funding for climate variability related adaptation activities. 
Notably, in the financial year 2016/2017, the Natural Resource and Production  
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Table 5. Institutional challenges hampering adaptation by smallholder farmers. 

Challenges Frequency Percent (%) 

Insecure land tenure 80 41.0 

Lack of plan and policy guidelines 128 65.6 

Gender discrimination 60 30.8 

Inadequate funding and budgetary allocation 142 72.3 

Inadequate information 127 65.1 

Inadequate human resource on climate adaptation 119 61.0 

Limited access to credit 104 53.3 

Note: N = 197; the results present a summary from multiple responses. 

 
and Marketing departments that are directly mandated to handle natural re-
source management and agriculture issues, were allocated 0.02% and 0.37% of 
the Total budget [44]. This is in tandem with [16] who reported that inadequate 
funding and budgetary allocation to the concerned departments was a big chal-
lenge to climate variability and change adaptation in Uganda which clearly 
agrees with the study findings. 

3.4.2. Inadequate Technical Capacity 
In terms of personnel, there is inadequacy of qualified human resource especially 
in the field of climate science to deal with climate variability adaptation as was 
reported by the Key Informants at the District and NARO (National Agricultural 
Research Organization) regional office in Rubanda District. The key sectors such 
as Natural Resource Management and the Production staffing level is not ade-
quate creating policy implementation challenges. This is reflected in the District 
Development Plan 2015/2016-2019/2020 [45]. Table 6 reflects the discrepancies 
in staffing levels at Kabale District whose staff still ran Rubanda District as well 
at the time of data collection. This impedes adaptation process since farmers do 
not get timely and viable information to counter climate variability associated 
impacts. A study conducted in Rakai District observed limited technical capacity 
as the major institutional challenges to adaptation [27]. Another related study 
[23] reported similar findings. 

3.4.3. Inadequate Access to Scientific and Technical Information 
Relatedly, inadequate access to information through extension services is re-
portedly hampering adaptation initiatives. A small percentage (20%) of the res-
pondents reported to have received extension services about climate variability 
adaptation. Majority (80%) did not have access to extension services (Table 2). 
The result also reveals that although smallholder farmers (57.1%) air their views 
to extension providers, the implementation bit is lacking as 65.2% reported that 
their views are never considered. The findings resonate with [27] who found in-
adequate access to extension services as a limiting factor for adaptation in Rakai 
district in Uganda. 

 

DOI: 10.4236/ajcc.2019.81005 88 American Journal of Climate Change 
 

https://doi.org/10.4236/ajcc.2019.81005


F. Mugagga et al. 
 

Table 6. District staffing levels. 

No. Department Approved position Filled position % age 

1 Administration 24 14 58.33 

2 Production and Marketing 15 2 13.33 

3 Statutory Bodies 12 8 66.67 

4 Finance 19 16 68.42 

5 Planning 8 4 50.00 

6 Works & Technical Services 25 20 80.00 

7 Education and Sports 14 9 64.29 

8 Community Development 9 6 66.67 

9 Natural Resources 19 13 68.42 

10 Internal Audit 6 2 33.33 

11 Health 12 10 83.33 

12 Sub-counties 296 148 50.00 

13 Lower Health units 288 175 60.76 

Source: Human Resource Department, Kabale District, 2017. 

3.4.4. Lack of Plans and Policy Guidelines 
This was reported to be among the constraints to adaptation to climate variabil-
ity in the study area. Discussions with key informants revealed that there are no 
clear policies, ordinances and plans to guide adaptation.  

“There are genetically modified potato varieties that are in place but they 
cannot be officially released because of lack an enabling biotechnology law,” 
Principal Technician, Kachwekano ZARDI. Additionally, technical staff at the 
District also cited that implementation of the existing laws faces frustration from 
the political wing. The findings agree with the findings by [27] who reported po-
litical interference, lack of by-laws and absence of action plans to be among the 
key institutional challenges to adaptation in Uganda. 

3.4.5. Limited Access to Credit Facilities 
Institutional support through credit facilities is inadequate. Results in Table 2 
indicate that over half (56.48%) of the respondents did not have access to credit 
facilities. The number of those who borrowed money from the banks were mi-
nimal (16.2%). This could be explained by the fact that only 15.7% of the res-
pondents owned a bank account. Majority of the respondents’ source of credit 
was from the saving groups (35.9%) and relatives (26.5%) indicating limited 
access to formal credit institutions due to lack of collateral. The lack of access to 
credit facilities was also reported as a challenge to small-scale farmers’ adapta-
tion in Zimbabwe [25]. 

4. Conclusions and Policy Implications 

Adaptation literature highlights developing countries to be highly predisposed to 
 

DOI: 10.4236/ajcc.2019.81005 89 American Journal of Climate Change 
 

https://doi.org/10.4236/ajcc.2019.81005


F. Mugagga et al. 
 

climate variability associated events due to their reliance on rain-fed agriculture. 
Agriculture is the major source of livelihood in most parts of Africa including 
Uganda; and if jeopardised puts rural farmers at a risk hence making adaptation 
not only necessary but inevitable. Different adaptation measures have been em-
ployed by smallholder farmers in response to climate variability. We infer that 
the adoption of these adaptation measures has the potential to increase adaptive 
capacity of the smallholder Irish potato farmers and reduce sensitivity to climate 
variability stressors.  

The paper has showed that access to information via extension services, access 
to credit, social networks, size of land and cultivated area determine farmer’s 
ability to adapt to climate variability. The study finds access to information as a 
crucial determinant of the adoption of adaptation measures. This calls for poli-
cies aiming at promoting adaptation to climate variability to emphasise the role 
of extension services to the farmers. These services should include training pro-
grammes on cultivation techniques, pests and disease management and adoption 
of irrigation farming. 

The results also highlight the role played by social capital in fostering adapta-
tion to climate variability. Policy interventions geared towards enhancing infor-
mal social networks can promote the development and adoption of adaptation 
measures since they increase information flow. 

Despite the adaptive measures taken to counter climate variability, farmers are 
confronted by several challenges that are slowing their adaptation process. These 
include institutional issues like inadequate funding and financing of climate 
adaptation activities, inadequate human resource, limited access to information 
on climate variability, poor implementation of environmental policies and li-
mited access to credit facilities as a result of lack of collateral impede adaptation 
efforts by smallholder farmers. 

We thus conclude that to thwart these challenges, there is need to develop 
clear channels of communication to facilitate smallholder farmers’ access to cli-
mate information as well as equipping the District with adequate technical staff 
in the field of climate science while increasing funding and budget allocation 
towards climate variability adaptation.  
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