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Sweet potato is one of the important staple food for majority of Ugandans. As such, it is depended on 
by many households. Reportedly, sweet potatoes production is low especially in Western Uganda. This 
may have been attributed to resource misallocation leading to some levels of efficiency or inefficiency. 
However, the current level of efficiency or inefficiency and its determinants in sweet potatoes 
production is unknown. As such, this study determined technical efficiency and its determinants 
among sweet potatoes farmers in western Uganda. Data were collected from 160 households using 
multistage and random sampling techniques. After data cleaning, 151 questionnaires were considered 
for the study. Data envelopment analysis was used to determine technical efficiency while Tobit 
regression model was used to analyse the determinants technical efficiency. The results showed that 
the mean technical efficiency stood at 55%. Accordingly, household size, farm location, group 
membership and use of pesticides had a positive and statistically significant effect on technical 
efficiency while farm size and input prices had an inverse and statistically significant association with 
technical efficiency. To increase on sweet potatoes yields, farmers should be encouraged to form 
various groups where they could share production ideas, use pesticides for effective control of weeds 
and government should subsidise farm inputs to improve on affordability and timely acquisition. 
 
Key words: Sweet potatoes, low yields, technical efficiency, subsidize, Uganda. 

 
 
INTRODUCTION  
 
Many sub-Sahara African (SSA) households depend on 
farming not only for food production but also for income 
(Diao et al., 2010; FAO, 2002, 2005; Imam and 
Kushwaha, 2013; Mozumdar, 2012; Pawlak and 
Kołodziejczak, 2020). The gross domestic product for 
most sub-Sahara African counties is boosted by 
agricultural production. This implies that agriculture has 
played a significant role in economic development (FAO, 
2002). In Uganda, a country in East  Africa,  over  60% of 

the population are employed in agricultural related 
companies, organizations, industries and institutions 
(MAAIF, 2020). Nevertheless, household food security, 
which is the core part of human life, is attainable when 
massive investment in farming is undertaken since most 
of the foods consumed come from agriculture 
(Bamwesigye et al., 2020).  

Sweet potato is one of the important traditional food 
crops in Uganda (MAAIF, 2020). Actually, besides maize,  
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cassava and “matoke”, sweet potato is one of the staple 
food in this country. Due to its importance, it is grown in 
all the districts in Uganda. However, the leading 
producers include Iganda, Nakasongola, Gulu and 
Kyenjojo districts producing over 270,853, 66,419, 61,732 
and 40,148 tonnes, respectively (MAAIF, 2020). The 
advantage of sweet potatoes is that, unlike other crops 
such as maize and wheat, it requires less expenses when 
cooking as it only needs boiling or roasting and it will be 
ready for consumption. Actually, majority of Ugandans 
prefer consuming it raw (Tinyro and Mayanja, 2018). On 
value addition, sweet potato is used to make crisps, dried 
chips, bread, flour, noodles and animals feeds (Epeju and 
Rukundo, 2017). Besides, these significant benefits of 
sweet potato tubers, its leaves have been widely used as 
herbal drugs by majority of Africans. Among its herbal 
roles include heart health, anticoagulant, bone 
development, eye health, anti-mutagenic and antioxidant 
among other benefits. This implies that both sweet potato 
tubers and leaves are beneficial to humans (Epeju and 
Rukundo, 2017).  

Despite the numerous benefits of sweet potato tubers 
and leaves, its production per unit area is low in Uganda 
(Bashaasha et al., 1995; Ebregt et al., 2004; Epeju and 
Rukundo, 2017). A study done by Kpaka et al. (2019) 
reported that sweet potatoes has a yield gap of 20.42 MT 
per hectare in Uganda. Similarly, Epeju and Rukundo 
(2017) reported that farmers were able to harvest  4,000 
kg against the 30,000 kg/ha which represents the optimal 
yield in Teso, Uganda. Many factors may have 
contributed to the low yields experienced in sweet 
potatoes production. One of the major causes of this is 
farm resource misallocation which results into inefficiency 
in production. Majority of small holder farmers depend on 
the trial and error methods of resource allocation 
resulting into either resource under-allocation or over-
allocation (Bamiro et al., 2012). In the long run, they 
suffer from huge losses. Land, labour and capital have 
been found to be the major resource in which decision 
have to be made, when these resources are well 
allocated, farmers achieve full efficiency (Okello et al., 
2019).  

In simple terms, technical efficiency implies that the 
judicious allocation of farm inputs and resources in such 
a way that it yields the highest output (Okello et al., 
2019). As such, Farrell (1957) (the father of efficiency) 
revealed that when farmers allocate their farm resources 
in such a way that it yields maximum output, they achieve 
full technical efficiency. It is worth noting that achieving 
full technical efficiency is not only about obtaining 
maximum yields, but yielding the maximum output with 
zero input slacks (Gul et al., 2009; Ray, 2004). This has 
not been a common practice among farmers. The current 
levels of technical efficiency or inefficiency and its 
determinants among sweet potatoes farmers is unknown, 
a situation which does not guarantee maximum yields 
among the farmers. To fill this  gap,  this  study  therefore  

 
 
 
 
determined technical efficiency and its determinants 
among sweet potatoes farmers in Kiryandongo district, 
western Uganda. Information on the technical efficiency 
levels and its determinants is important in guiding the 
government areas for farmers’ trainings in order to 
achieve full technical efficiency.  
 
 
LITERATURE REVIEW   
 
Many studies have been done on technical efficiency 
among different crops. For instance, Belete (2020) 
applied stochastic frontier analysis to determine technical 
efficiency among 234 maize farmers in Guji zone, 
Ethiopia. His results clearly showed that the farmers 
attained 69.03% level of technical efficiency, implying that 
they could reduce their inputs by 30.97% and would still 
produce the same quantity of maize.  In additional to this, 
he found out that gender of the household head, age and 
access to credit had a negative and significant relation 
with technical efficiency while land size had a positive 
and significant influence on maize farming technical 
efficiency. Based on his results, he recommended that 
farmers trainings were important in order to achieve full 
technical efficiency.  

Tampuli Abukari and Alemdar (2019) conducted a 
study aimed at determining technical and cost efficiency 
among maize farmers in Ghana. Data envelopment 
analysis, they reported that the mean technical, allocative 
and cost efficiency were 79, 67 and 52%, respectively. 
However, their results from stochastic frontier analysis 
showed that these farmers scored a mean of 77, 27 and 
21% technical, allocative and cost efficiencies. In addition 
to this, they also reported that farm size, marital status, 
education and years of continuous farming statistically 
influenced technical efficiency while cost efficiency was 
influenced by marital status, household structures and 
farming experience. They concluded that farmers are 
technically inefficient resulting into low yields.  

Similarly, Jote et al. (2018) measured technical 
efficiency among 158 sweet potatoes farmers using 
Cobb-Douglas production function in southern Ethiopia. 
In their study, the minimum technical efficiency was 
12.6% while the highest technically efficient farmer was 
at 93.7%. They also reported that majority of the farmers 
achieved up to 66% technical efficiency. Farmer’s age, 
education, livestock keeping had a positive and 
significant association with technical efficiency while 
farmers who had access to extension had lower technical 
efficiency than those with access to extension. They 
recommended relevant extension programs to fill in the 
efficiency gap. 

Gaviglio et al. (2021) carried out a study on crops and 
livestock farms among 50 randomly sampled farmers in 
Milan, Italy to determine the level of technical efficiency 
and the farm productivity. In their study, two models were 
considered;  constant  and  variable returns to scale DEA.  



 
 
 
 
Their results depicted that the mean technical efficiency 
under constant and variable returns to scale were 0.69 
and 0.77, respectively while the scale efficiency stood at 
0.91. They reported that in both models, the farmers were 
technically inefficient. They concluded that farmers could 
still increase their output by 23%.  

Additionally, Gaviglio et al. (2021) applied stochastic 
production frontier model to determine the level of 
technical efficiency among coffee farmers in Ethiopia. 
They also reported a mean technical efficiency of 88% 
with labour and farm size having negative and statistically 
significant association with technical efficiency while plot 
distance and female headed households had a positive 
and statistically significant effect on technical efficiency. 
They recommended policies targeting coffee yields such 
as training farmers on land and labour use. Similarly, 
Jeewanthi and Shantha (2021) reported that small scale 
tea farmers in Sri Lanka could increase their output by 
21.56% without compromising the level of input, a 
situation implying that they were 78.44% technically 
efficient. They also reported that gender and access to 
extension were the determinants of technical efficiency.  

Based on the findings of these literature, technical 
efficiency among different crops have been found at 
varied levels. However, one commonality in the cited 
literature is that they have reported some levels of 
inefficiency. On the factors affecting technical efficiency 
or the determinants of technical efficiency, these studies 
have reported different results calling for different policy 
implementations. It can therefore be concluded that the 
exact level of technical efficiency and its determinants 
among sweet potatoes farmers in Uganda is unknown. 
Additionally, this study was motivated by lack of literature 
of the technical efficiency and its determinants in Western 
Uganda. 
 
   
MATERIALS AND METHODS 
 
Study area 
 
This study was carried out in Kiryandongo district in Western 
Uganda on November 2020. Specifically, Kigumba and Kiryandongo 
sub-counties were considered. In this district, farming is the main 
economic activity for majority of the households (UBOS, 2018). 
Besides farming, the population in this district engage in non-
farming activities such as motorbike riding, clothes selling, formal 
employment, brick making, shops and hotels among others. This 
district was considered due to the high number of refugees making 
land to be a major constraint. Additionally, the poverty line in this 
area is at 30% implying most of the households are poor (District 
and Plan., 2020). It has a total area of 3,621 km

2
 with a total 

population of 266,197 persons (UBOS, 2018). 

 
 
Sampling techniques 

 
Multistage and random sampling techniques was adopted in this 
study. After the purposive selection of this Kiryandongo district, two 
sub-counties were again purposively selected, namely: Kigumba 
and   Kiryandongo   sub-counties  for  data  collection.  In  Kigumba,  
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Kigumba I and Kiigya villages were selected while in Kiryandongo 
sub-county, Kichwabugingo and Kyankende villages were 
considered. Finally, with the assistance from the district production 
officer, simple random sampling was used to obtain a total of 160 
farmers for the study.  

 
 
Data collection  
 
Study enumerators were trained on data collection including ethical 
considerations acknowledged by Fleming and Zegwaard (2018), 
Gajjar (2013), and Polonsky and Waller (2021) during data 
collection. This was followed by pretesting the data collection tool 
on 30 farmers in Gulu district for three days to test for the 
relevance, clarity, validity and reliability of the data collection tool. 
The data collection tool captured socio-demographic characteristics 
(family size, gender, distance to the nearest trading centres, age, 
education level, access to credit, access to extension services 
among others) and production variables (land allocated to sweet 
potatoes, labour man days, quantity of sweet potatoes vine planted, 
use of pesticides to control diseases and pests), and output 
variables (quantity harvested, quantity consumed, quantity sold and 
the market price among others). After ascertaining that the data 
collection tool captured all the study variables accordingly and that 
it would give us reliable and valid data, we collected data from 160 
sweet potatoes farmers through face-to-face interviews between 
the trained enumerators and the farmers using structured 
questionnaires. Because of the high illiteracy level among the 
farmers, the enumerators asked the questions and recorded the 
response from the farmers accordingly.  Fortunately, all the 
questionnaires were well filled.  After data collection, it was then 
entered into the Statistical Product and Service Solutions software 
(IBM SPSS) (Hejase and Hejase, 2013) template. Data cleaning 
was then done to eliminate outliers. Consequently, 151 
questionnaires were considered as the final sample size.  

 
 
Data analysis  
 
According to Hejase and Hejase (2013), “descriptive statistics deals 
with describing a collection of data by condensing the amounts of 
data into simple representative numerical quantities or plots that 
can provide a better understanding of the collected data”. 
Therefore, before applying the two-stage analysis, data were 
presented in the form of frequencies, percentages, proportions, and 
minimum values and standard deviations shown in Tables 1 and 2. 
Furthermore, this study involved a two-step analysis. The first step 
used the data envelopment analysis to determine technical 
efficiency level while the second step applied the technical 
efficiency scores to Tobit regression model to determine the 
determinants of technical efficiency.  

 
 
Data envelopment analysis 
 
In order to determine technical efficiency, data was analysed using 
data envelopment analysis  (DEA) developed by Cooper et al. 
(2011) and successfully applied by Ahmad et al. (2017) to 
determine firm efficiency in Pakistan. DEA is a non-parametric 
mathematical technique based on linear programming which has 
been widely used to measure the efficiency of different enterprises. 
The reason for selecting this model was because it can handle 
multiple inputs and outputs without biasness on any input or output 
(Abu, 2011). Specifically, this study employed input-oriented DEA 
under variables returns to scale. The choice of input orientation was 
attributed to the fact that many African small holder farmers have 
more  powers  over  the  quantities  of  inputs  available  to them for  
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Table 1. Explanatory variables. 
 

Explanatory variable  Measurement  Expected sign  

Household size Household members  +/- 

Farm location 1-Kiryandongo, 0-otherwise +/- 

Gender of the household head 1-Male, 0-otherwise  +/- 

 Group membership 1- Member, 0-otherwise + 

Input prices Ugandan shillings - 

Farm size Acres  +/- 

Distance to the trading centre  Kilometres +/- 

Pesticides use 1- used, 0-otherwise  + 

 
 
 

Table 2. Farmer’s characteristics. 
 

Variable Units of measurement  Mean Standard deviation Minimum maximum 

Age  Years  41.06 12.61 18.00 87.00 

Household size Number 7.72 3.34 1.00 20.00 

Education Years  6.50 4.70 0.00 8.00 

Farm size Acres  4.20 1.80 1.00 10.00 

Sweet potatoes farm size Acres  0.46 0.28 0.13 2.00 

Farming experience  Years  16.60 10.60 1.00 45.00 

Distance to the market Kilometres  2.90 1.63 0.00 8.00 

Gender Male 0.72 0.45 0.00 1.00 

Access to credit Has access  0.72 0.45 0.00 1.00 

Access to extension Has extension 0.84 0.37 0.00 1.00 

Group membership Member 0.79 0.41 0.00 1.00 

 
 
 
production (Tipi et al., 2009). 

According to Yilmaz and Yurdusev (2011), variable returns to 
scale under input orientation DEA model is specified as: 

 

 

 

 

 

 

 

 

 

where  represents a convexity constant,  represents the N × 

1 vector of constants, represents the input matrix,    represents 

the output matrix,   represents a vector (k ×1) output and xi 

represents a vector (k ×1) input. The number of farmers is defined 

as  for this study. For every decision-making unit, there was N 

inputs (N= 3, that is, land, labour man days and sweet potatoes 
vines) and M outputs (M= 1, sweet potatoes quantity harvested). 
The value θ represents the technical efficiency score ranging from 0 
to 1. According to Farrell (1957), if the value of θ is 1, it indicates 
that the farmer is fully efficient. However, any value less than 1 
indicates technical inefficiency. 

Tobit model 
 
The technical efficiency scores obtained in data envelopment 
analysis above were now considered as the dependent variable in 
Tobit model since they were having upper and lower limits (0 and 1, 
respectively). Consequently, they were regressed against the 
determinants of technical efficiency obtained from literature review. 
According to Tobin (1958), Tobit regression model is specified as: 
 

 
 
The model is then modified to explain the determinants of technical 
efficiency as: 
 

 

 

 
 

where  represents the dependent variable (technical efficiency), 

represents the coefficient of intercept,  represents the 

regression coefficient of estimates to be determined,   represents 

the determinants of technical efficiency such as household size, 
farm location, gender of the household head, group membership, 
input prices, farm size, distance to the nearest trading centers and 

use  of  pesticides  as illustrated in Table 1, while represents the  



 
 
 
 
stochastic error term assumed to be normally distributed. 

 
 
RESULTS AND DISCUSSION  
 
Farmers’ demographics  
 
Table 2 presents socio-demographic features of the 
farmers. Based on the results, the farmers’ mean age 
was 41.06 years with 16 years of farming experience; this 
implies that they were in their active ages of production. 
They had a mean household size of 8 household 
members. This showed that massive investment in 
farming is necessary in order to provide food for the 
growing household size. Accordingly, the farmers spent a 
mean of 6.50 years in school. This clearly showed that 
majority of the farmers attained up to primary education 
level. On land holdings, these smallholder farmers had a 
mean of 4.20 acres of land. However, they allocated 
approximately 11% of this land to sweet potatoes while 
the rest was allocated to other crops. This allocation plan 
is common among African small holder farmers as they 
try to minimize their risks by producing as many crops as 
possible. Farmers were located 2.9 km away from trading 
centres, a situation depicting that accessing farm inputs 
was easy. The results further showed that 72% of the 
farmers were males. This is also common among 
smallholder farmers since many households are male 
headed. As such, they have the obligations to invest in 
food crops production to feed their families. On 
institutional arrangements, 72, 84 and 79% of the farmers 
had access to credit, extension services and were 
members to farmers groups, respectively.  
 
 
Descriptive statistics for the variables used in 
technical efficiency analysis 
 
Table 3 presents descriptive statistics for the variables 
used in DEA for the technical efficiency analysis. These 
include the inputs and the outputs. For the output, we 
considered sweet potatoes yields in kilograms. Its mean 
stood at 417.32 kg. Indeed, the results showed that the 
yields from sweet potatoes are generally low. On the 
other hand, the inputs included land, labour man days 
and sweet potatoes vines measured in acres, days and 
50-kg sack, respectively. The farmers used an average of 
0.46 acres of land, 36.84 labour man days and 6.26 of 50 
kg sack of sweet potatoes vines for their production.  
 
 
Technical efficiency 
 
Table 4 and Figure 1 present the results from DEA on 
technical efficiency distribution. Accordingly, the results 
showed that the mean technical efficiency stood at 55%. 
This implies that up to 45% of the output was lost. In 
terms  of   the  distribution  of  technical  efficiency  levels,  
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73.51% of the farmers achieved up to 60% technical 
efficiency. This implies that indeed the farmers are 
misappropriating their farm resources leading to the 45% 
inefficiency in sweet potatoes production. These results 
are in line with previous studies. For instance, Joseph 
(2014) reported a mean technical efficiency of 64% with a 
minimum and maximum technical efficiency of 19 and 
93%, respectively among the farmers in Kogi State, 
Nigeria. Other studies which have reported technical 
inefficiencies among small holder farmers (Ashraf et al., 
2019; Belete, 2020; Jote et al., 2018; Sherzod et al., 
2018; Tampuli Abukari and Alemdar, 2019; Tipi et al., 
2010; Tsoho et al., 2012; Wang et al., 2017; Gul et al., 
2009) among others.  
 
 
Returns to scale 
 
The results depicted in Table 5 showed that 92.72% of 
the farmers were operating under the increasing returns 
to scale while the rest under decreasing and increasing 
returns to scale. This implies that most of the farmers 
were operating under the sub-optimal conditions. Based 
on this, they could still produce more output before 
arriving at the decreasing returns to scale. This agrees to 
the results reported by Gul et al. (2009), who found out 
that 72% of small holder farmers were operating under 
the increasing returns to scale, implying that there was 
room to increase the yield. However, Tipi et al. (2010) 
reported that only 20% of the rice farmers in Turkey were 
operating under the constant returns to scale.  
 
 

Determinants of technical efficiency 
 
Table 6 presents determinants of technical efficiency. 
Based on the results, household size had a positive and 
statistically significant (p<0.05) association with technical 
efficiency. Increasing household size by a unit would 
result into an increase in technical efficiency by 9.7%. 
Many African countries depend on family labour as the 
primary source of labour for their farms (Gollin, 2014). As 
such, families with many household members were better 
off in terms of labour allocation for sweet potatoes 
production. On the other hand, families with few 
household members depended on hired labour which is 
paid and hence reducing the technical efficiency. This 
contradicts the findings from Joseph (2014) who 
observed that households with many family members had 
lower technical efficiency than those with few members. 
Additionally, Tan et al. (2010) reported a negative and 
statistically significant relationship between family size 
and technical efficiency among rice producers in 
Southern China. 

There was a positive and statistically significant 
(p<0.10) influence of farm location on sweet potatoes 
production technical efficiency. Farmers were categorized 
into  two   locations:   Kigumba   and   Kiryandongo   sub- 
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Table 3. Descriptive statistics for the inputs and outputs. 
 

Variable Unit  Mean Standard deviation Minimum Maximum 

Output        

Sweet potatoes yield  Kilograms 417.32 278.22 150.00 2,000.00 
      

Inputs          

Land  Acres 0.46 2.80 0.13 2.00 

Labour man days Days 36.84 15.04 10.00 60.00 

Sweet potatoes vines 50-kg sack 6.26 4.15 0.50 22.00 

 
 
 

Table 4. Technical efficiency distribution. 
 

Technical distribution Frequency Percentage Cumulative percentage 

≤ 0.50 53 35.10 35.10 

0.51 – 0.60 58 38.41 73.51 

0.61 – 0.70 13 8.61 82.12 

0.71 – 0.80 10 6.62 88.74 

0.81 – 0.90 4 2.65 91.39 

≥ 0.91 13 8.61 100.00 
    

Other statistics  Efficiency   

Least efficient farmer 0.19   

Mean efficiency  0.55   

Most efficient farmer 1.00   
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Figure 1. Illustration of sweet potatoes technical efficiency.  
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Table 5. Returns to scale. 
 

Returns to scale  Number of farmers Percentage 

Decreasing returns to scale  06 3.97 

Constant returns to scale  05 3.31 

Increasing returns to scale  140 92.72 

Total  151 100.00 

 
 
 

Table 6. Determinants of technical efficiency. 
 

Variable Coefficient Standard errors P>t 

Household size 0.0973227 0.0388945 0.013** 

Farm location (Kiryandongo) 0.0634183 0.0374476 0.093* 

Gender of the household head (Male) -0.0302465 0.0401443 0.452 

Group membership 0.1016164 0.0373646 0.007*** 

Input prices -0.1272702 0.0363520 0.001*** 

Farm size -0.2617965 0.0667440 0.000*** 

Distance to the trading centre  -0.0148203 0.0109470 0.178 

Pesticides use 0.1180868 0.0516731 0.024** 

Constant  2.1993810 0.5431927 0.000*** 

LR chi
2
(13) 58.19 

Pseudo R
2
 0.8261 

Log likelihood -6.1224 

Prob>Chi
2
 0.0000 

N 151 
 

*, ** and *** means statistical significance at 10, 5 and 1%, respectively. 

 
 
 
counties. Farmers located in Kiryandongo sub-county 
had 6.34% higher technical efficiency than those in 
Kigumba. This was attributed to the fact that Kiryandongo 
sub-county is the headquarters of Kiryandongo district. 
As such, farmers in Kiryandongo sub-county could 
access farm trainings, agricultural information and 
consultants easily than their counterparts. This 
contributed to increased technical efficiency for the 
farmers in Kiryandongo sub-county than those in 
Kigumba. This is in line with the findings by Okello et al. 
(2019) who found out that farmers in Gulu had higher 
allocative efficiency than their counterparts in Amuru 
district. Additionally, Adhikari et al. (2021) and Tsoho et 
al. (2012) also found out that farm location had a 
significant association with technical, allocative and 
economic efficiency among different crops.  

Accordingly, the results (Table 6) showed that farmers 
belonging to agricultural groups had 10.16% higher 
technical efficiency than their fellows who did not belong 
to the groups. This implies that group membership had a 
positive and significant (p<0.01) relationship with 
technical efficiency among the farmers. Belonging to farm 
groups helps farmers share ideas, save money, organize 
farm trainings, access adoption practices, among other 
benefits. These increase technical  efficiency  among  the 

farmers. As such, farmers belonging to agricultural 
groups have a higher technical efficiency than those who 
were non-group members. This is in line with the findings 
reported by Ma et al. (2018), who reported a positive and 
significant association between group membership and 
technical efficiency among apple farmers in China. 
Similarly, Wongnaa and Awunyo-Vitor (2018) depicted a 
positive influence of farmers group membership on 
technical efficiency among maize farmers in Ghana. 
However, it contradicts findings reported by Hakim et al. 
(2021) that groups membership had no significant effect 
on technical efficiency among Indonesian farmers.  

Input prices had a negative and significant association 
with technical efficiency. Holding other factors constant, 
increasing input prices would reduce overall technical 
efficiency by 12.72%. This implies that high input prices 
would result into technical inefficiency. Input prices 
consisted of the prices of sweet potatoes vines and 
pesticides. The negative influence of input prices on 
technical efficiency was attributed to the fact that during 
the planting season, the prices of farm inputs is always 
higher. This study was done just immediately after 
majority of the farmers had cleared their lands and were 
now waiting for the planting rains. As such, there was a 
high  demand  of  sweet  potatoes’  vines  and  pesticides  
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during this season. A study done by Lindawati et al. 
(2018) reported a similar finding where by the prices of 
farm inputs negatively and statistically influenced rice and 
livestock farming system in Indonesia, implying that high 
input prices would result into technical inefficiency. 
Similarly, a study done by Briner and Finger (2013) 
reported a negative association between input prices and 
resource use efficiency in Swiss dairy production system. 

The results further showed a negative and statistically 
significant (p<0.01) relationship between technical 
efficiency and farm size. A unit increase in farm size, 
while holding other variables constant would reduce 
sweet potatoes technical efficiency by 26.18%. The 
negative influence of farm size on sweet potatoes 
technical efficiency was attributed to the labour 
availability and use among the farmers. Sweet potatoes 
production is labour demanding yet the farmers’ main 
source of labour was their respective household 
members. As such, those who had large portions of land 
were less technically efficient than those who had small 
portions of land. This agrees to the findings reported by 
Okello et al. (2019) who reported a negative influence of 
farm size on allocative efficiency among cassava and rice 
farmers in Gulu and Amuru districts, Uganda. However, it 
contradicts the findings reported by Belete (2020), who 
reported a negative association between land size and 
technical efficiency among maize farmers in Guji zone. 
Similarly, Tipi et al. (2010) reported a positive influence of 
farm size on technical efficiency among rice farmers in 
Turkey.  

Lastly, the results showed that farmers who used 
pesticides had 11.80% higher technical efficiency than 
those who did not use pesticides. Just like other crops, 
sweet potatoes have pests and diseases which when not 
properly and timely controlled, would result into crops 
destruction, quality and quantity reduction, leading to 
heavy losses. In some extreme cases, pests and 
diseases would result into unsafe and poisonous food. In 
this study, farmers reported that their sweet potatoes 
were attacked by sweet potatoes feathery mottle virus 
and sweet potato chlorotic stunt virus at some points 
during the production cycle. However, due to financial 
constraints and food demand, majority of the farmers did 
not use pesticides in their farms. As such, those who 
used pesticides to control these diseases had higher 
technical efficiency.  These results contradict the findings 
reported by Ayu and Aulia (2018) who reported that 
farmers who used pesticides were not technically 
efficient, they also acknowledged that these farmers were 
not using the right quantities of pesticides for tomatoes 
production. 
 
 

CONCLUSION AND RECOMMENDATION 
 
This study was motived by lack of literature on the exact 
level of technical efficiency and its determinants among 
sweet potatoes farmers in western Uganda.  As  a  result,   

 
 
 
 
this study was done in Kiryandongo district on 160 
farmers using multistage and random sampling 
techniques to determine technical efficiency and its 
determinants among sweet potatoes farmers. DEA and 
Tobit model were used to determine technical efficiency 
and its determinants, respectively. The results showed 
that farmers harvested a mean of 417.32 kg of sweet 
potatoes, which was generally low. They were 55% 
technically efficient, implying that they could increase 
their yields by 45% without compromising the input 
levels. The results also indicated that majority of the 
farmers were operating under the increasing returns to 
scale, implying that they had not reached the optimum 
output level. Household size, farm location, membership 
to farmers groups, and use of pesticides had a positive 
and statistically significant influence on sweet potatoes 
technical efficiency while farm size and input prices 
showed a negative and statistically significant influence 
on technical efficiency. This study therefore concluded 
that sweet potatoes farmers in western Uganda are 
technically inefficient and the determinants of technical 
efficiency include household size, farm location, group 
membership, use of pesticides, farm size and input 
prices.  

Based on the results of this study, we recommended 
that farmers should be encouraged to form agricultural 
groups which share ideas related to farm production that 
helps them boost their yields. Additionally, subsidizing 
farm inputs would help farmers’ access them easily and 
timely resulting into increased yields, as such, we 
recommended that the Ministry of Agriculture, Animal 
Husbandry and Fisheries should subsidize farm inputs to 
help the farmers increase their yields. Lastly, this study 
recommended that farmer should be trained and 
encouraged to use pesticides to control the pests and 
diseases in their farms.  
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