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ABSTRACT

The low agricultural productivity reported in both cash and food crops across Uganda is attributed
to inadequate skills on modern agriculture. Consequently, many studies have recommended that
farmers should be trained on modern agriculture through extension service provision. Strikingly,
majority of the farmers do not have access to extension services, a situation which contributes to
low returns on investment in agriculture. The study determined the number of farmers with access
to extension services, compared them against their counterparts without access to extension
services and finally determined the factors affecting access to agricultural extension services using
primary data collected from 200 farmers in western Uganda. Data were analyzed using descriptive
statistics, t-test, Chi — square test and Binary logistic regression model. From the results, 42.5% of
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associations.

the farmers had access to extension services, those who had access to extension services
reported higher crop yields than their counterparts. The significant factors affecting access to
agricultural extension services included age (P<0.05), gender (P<0.05), education (P<0.01),
distance to the extension areas (P<0.01), membership to agricultural associations (P<0.10) and
access to credit (P<0.05). The policy recommendations include; supporting farmers through quick
loans at low interest rates, strengthening and increasing the number of adult literacy programs,
increasing the number of extension agents and encouraging farmers to join agricultural

Keywords: Agricultural extension; low productivity; binary logit; Uganda.

1. INTRODUCTION

The agricultural sector in Uganda s
characterized by low farm productivity despite its
role in food provision, income generation and
economic development [1]. This is evident in the
yield gaps observed in both food and cash crops.
For instance, cassavas’ annual production
stands at approximately 5,059 kilograms per acre
against the optimum vyield of 20,235 kilograms
per acre, equivalent to a 75% vyield gap [2].
Sweet potato presents a vyield gap of
approximately 20.42 MT/ha annually [3,4]. Maize
on the other hand reported a vyield of
approximately 2,094.50 hg/ha against the
25,275.5 hg/ha [5,2,6,7]. Rice, a crop which can
serve as both cash and food crop recorded a
yield of 1042 kg/ha against the 4,000 kg/ha
potential yield, representing 74% yield gap [8]. In
extreme cases, the yield gaps of rice go up to
70% [9]. The major cash crops such as tea,
coffee and tobacco have also reported declined
productivity [10-15].

The below average agricultural productivity in
Uganda is attributed to many factors including
lack of practical skills in modern agriculture [16].
Many smallholder farmers tend to use the trial
and error methods of farming which do not result
into optimum farm vyield [17]. In addition, low
adoption of modern agricultural technologies and
farm inputs such as hybrid seeds, fertilizer and
pesticides have all contributed to the low farm
output among smallholder farmers [18,19]).
Similarly, the outbreak of Covid — 19 has also
contributed to the low farm yields due to the
interruption of the flow of both farm inputs and
outputs [20-22]. Other studies such as Mwaura
[23] attributed the low returns on farm investment
to failure of farmers to join groups and
associations where they can train themselves
and acquire the skills. Jimi et al. [24]; Nordjo &
Adjasi [25] on the other hand noted that farm
productivity is positively related to credit, and that

lack of credit delays purchase of farm inputs
resulting into low farm output.

However, training farmers through extension
services has been found to be one of the
strategies for cultivating practical skills on
modern farming among smallholder farmers. In
addition, extension services are beneficial to
farmers in terms of information dissemination
about the occurrence and availability of
agricultural technologies, better output markets
for the farmers, hybrid seeds, among others,
which increase crop productivity. Therefore,
farmers who have access to extension services
are expected to be much better off than their
counterparts. This is supported by the studies
such as; Danso-Abbeam et al. [26] who reported
an increased farm production of 300 kg/ha
among farmers who participated in the extension
programs than those who did not. Similarly,
Kosim et al. [27] reported that sugarcane farmers
who participated in agricultural extension
programs realized 9.5 tons higher than those
who did not participate. Emmanuel et al. [28] also
presented the benefits of extension services by
reporting an increase in adoption of chemical
fertilizers among small scale farmers in Ghana.
These were not in odds with the findings of
Biswas et al. [29], who presented that agricultural
extension increases technical efficiency of
farmers. In addition, Maulu et al. [30] noted that
extension programs are important in linking
farmers to other investors and market
opportunities and other development actors for
poverty reduction.

Despite the benefits of agricultural extension
services to the farmers, many studies have
reported low access to extension services and
programs among farmers in Uganda [31,32]. For
instance, Atube et al. [33], noted that only 19% of
the farmers in Apac and Amuru districts of
Uganda had access to extension services. These
were in line with the findings of Kwapong &
Nkonya [34] who recommended that the
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extension sub — sector needed to be improved in
order to cover all farmers. Research from other
countries also showed that the frequency of farm
visits by extension agents was at 21% in Ghana
[35]. A similar study by Biswas et al. [29]
reported that only 55% of farmers in Bangladesh
had access to extension services Similarly, a
review study done by Mapiye et al. [36] clearly
shows that there is limited access to extension
services among the farmers in Sub — Sahara
Africa.

However, in order to improve access to
agricultural extension among the farmers it there
is need to have a knowledge on the current level
of access to extension services and its
determining factors since it helps in formulating
policies to increase the extension access among
farmers. In addition, the results of the study
provide recommendations to the ministry of
Agriculture, Animal Industry and Fisheries
targeting increased farm productivity through
agricultural extension programs and services.

Previous studies such as Abdallah & Abdul-
Rahaman [35]; Ainab [37]; Atsbeha & Gebre [38];
Gatheru et al. [39]; Nagar et al. [40] have
presented results of on the factors affecting
access to agricultural extension among farmers.
However, there is no consensus on this topic.
For instance, Ainab [37] reported a negative
effect of gender (male) on access to agricultiral
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extension services while Nagar et al. [40] on the
other hand reported a postive effect of gender
(male) on access to agricultural extension.
Simiallry, Ainab [37] reported an insignificant
infleunce of household size on access to
agricultural extension while Gatheru et al. [39]
depicetd that family size has a positive influence
on access to agricyitural extension services. The
disparities arising from the finding in the literature
call for more empirical studies. In order to bridge
the gap, this study sought to determine the
number and sources of agricultural extension
services, compare farmers with and without
access to extension services and determine how
socioeconomic factors affect farmers’ access to
extension services in Western Uganda.

2. MATERIALS AND METHODS

2.1 Study Location

This study was undertaken in Kiryandongo
district, Western Uganda (Fig. 1), a low
agricultural production area [41]. The district has
a population of 132,822 (UBOS, 2018a). More
s0, 30% of its population lives below the poverty
line, yet they depend on agriculture [42]. The
favorable climatic conditions and high rainfall
especially in the month of August makes farming
a major economic activity in this district [42]
despite the low productivity.
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2.2 Sampling and Sample Size

This study adopted multi-stage sampling
technique to collect data from the farmers. This
sampling method was preferred since it allowed
us to divide the population into groups without
restrictions. In addition, multistage sampling
increases flexibility to the researchers to choose
the sample carefully, making it easier to collect
data from a given population. First, Kiryandongo
and Kigumba sub-counties were purposively
selected based on the fact that these two sub-
counties have the high numbers of cash — food
crops farmers [42]. In addition, the two sub —
counties were considered for data collection due
to the low agricultural productivity. Secondly,
Kitwara and Kikube Parishes were purposively
selected from each of the two sub-counties. In
total a sample size of 200 farmers was arrived at
using the formula by Cochran (1977) below

who were randomly sampled from the two
parishes.
Z2P(1 —P)
n=———s—

e2

N 1.96% x 0.846(1 — 0.846)
B 0.052

N =200
Where;

N = Number of sampled farmers

Z = 95% confidence level = 1.96

e = Error term at 5%

P = Proportion farmers in Kiryandongo district,
estimated to be 0.846 [43].

2.3 Data Sources

Before data collection, research assistants were
trained on data collection procedure. The
guestionnaire was pre-tested in order to
eliminate any potential problems in using it such
as time management, complexity, suitability and
appropriateness. Feedback from the pre-test was
used to refine the questionnaire. The final
guestionnaire was loaded into Kobo Collect
platform, which was used to collect data using
smart phones. The questionnaire consisted of
both closed and open-ended questions for
adequate coverage. The tool included questions
on farmers’ socioeconomic and farm
characteristics as described in Table 1. All
interviews were conducted in line with the World

Health Organization
COVID-19 prevention.

(WHO) guidelines on

2.4 Methods of Analysis

Descriptive statistics were used to determine the
frequency of farmers who had access to
extension. In addition, farmers who had access
to extension services were compared to their
counterparts without access to extension. This
was done using t-test and chi-square test. To
explain  the relationship  between the
hypothesized explanatory variables obtained
from literature review and the access to
extension, a binary dependent variable was
created; those with access to extension as coded
as 1 and those without access coded as 0. The
study adopted a binary logistic regression model
for the analysis. Logit regression model was
chosen because there is widespread literature.
According to Hensher & Green (2009), the
logistic distribution is better in applied research
over the Probit model because of computational
complexity arising from lack of a closed form for
the normal cumulative density function on which
the Probit model is based [44].

Equation 1 specifies the probability of having
access to extension services while equation 2
presents otherwise according to Jaza et al. [45].
Equation 3 combines both equation 1 and 2 to
specify Binary logistic model as noted by Berk
[46]. Lastly, the fourth equation presents the
determination of binary logistic marginal effects,
obtained by differentiating equation 2 above with
respect to Xy as illustrated in equation 4

Pr(Y = 1) = [Tiizq Bi X (1)
Pr(Y =0)=1-¢[Tk B Xi](2)

logit(P) =1In (1%) =B, +B,Xy) +
B2X2+..+B9X9+E9(3)

OPr(Y=1) _
Xy -

¢)[le§=1 B Xk] X Bi(4)
Where;

P = probability of joining a group,

1- P = probability of not joining a group,

Xy 1o X;, = predictor variables (Table 1)

B, = coefficient of intercept

B, to B, = regression coefficient to be determined
€, is the error term
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Table 1. Study variables

Variable

Description

Dependent variable
Access to agricultural extension
services

Independent variables
Age

Gender

Education level

Marital status

Farming experience
Farm size

Access to credit
Member to association
Family size

Distance to the market
Farm yield

1 if the farmer has access to extension services, O -
otherwise

Farmers’ age in years

1 if the farmer is male, O — otherwise

Number of years the farmer spent in school

1 if the farmer is married. O- otherwise

Number of years in farming

Size of the land under agriculture in acres

1 if the farmer has access to credit, 0 — otherwise
1 if the farmer is an association member, 0 — otherwise
Number of people living in the house

Distance to the nears market in kilometers

The total yield in Kilogram per hectare

3. RESULTS AND DISCUSSION

3.1 Demographic Characteristics of
Farmers with and without Access to
Extension Services

The results presented in Table 2 showed that the
average age of the farmers was 40.73 years,
implying that farmers were still in the potential
age of production. This was also illustrated by
Guo et al. [47], who noted that the active age of
farmers ranges from 25 to approximately 45
years. Farmers with access to extension were
significantly ~ (P<0.05) older than their
counterparts. The average number of years
spent in school was 6 years for all farmers. This
is an indication that majority of the farmers did
not attain post — secondary education level as
reported by Houessou et al. [48]. However,
farmers who had access to extension spent
significantly (P<0.10) more years in school than
those who had no access to extension.

On average, the farming experience was 17
years, a finding similar to that of Okello et al.
[49]. The mean distance to the nearest market
was 4.04 Km. This was also reported by Okello
et al. [49]. Their study reported that the mean
distance to the trading centers among rice
farmers in Northern Uganda was 3.72 Km.
Farmers who had access to extension were
located nearer to the markets than their
counterparts. There was however no statistical
difference between the distance to the nearest
market for those with access and those without.
The average land size was 1.75 hectares, with
no statistically significant difference among the

two groups of farmers. This agrees to the results
of Mwaura [23], who reported an average farm
size of 1.45 hectares in among farmers in
Uganda. In terms of crop yield, farmers’ yield
stood at 2,698.55 kg/ha. Farmers who had
access to extension had 638.10 kg/ha higher
farm yield than their counterparts, which was
statistically significant.

The results showed that 81.5% of the
respondents were married. There was a
statistically significant difference in marital status
between the two sub — counties at 5% level of
significance. On average, 76.5% of the farmers
were male. The difference in gender was also
statistically significant at 1%. About 81% of the
farmers belonged to different agricultural groups.
There was no statistically significant difference in
group membership in the two sub-counties. This
is in line with the findings reported by Midamba
[6] and Ronald et al. [50].

3.2 Access to and Sources of
Agricultural Extension Services

The results presented in Table 3 include access
to and sources of agricultural extension services
among the farmers. Striking, the results clearly
confirmed low number of farmers who received
extension services. Out of the sampled farmers,
only 42.50% had access to extension services.
On the sources of extension, there were three
main sources. These included extension agents,
farmers’ groups and radio & television. Majority
of farmers (98%) accessed extension services
from farmers’ groups.
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Table 2. Comparison of farmers with and without access to agricultural extension services

Variables Overall Has No access Mean
N=177 access N=115 difference
Mean £ SD N=85 Mean (Absolute)

Mean

Continuous variables

Age of the Household head (Years) 40.73 £ 13.50 40.06 45.34 0.64**

Education (Years) 6.28 + 4.68 7.72 6.03 1.22*

Farming experience (Years) 17.40 £ 15.65 18.75 17.16 4.8

Household size (Number) 7.48 + 7.00 7.30 8.51 0.5*

Distance to the nearest market (Km) 3.04 £ 2.79 3.01 3.22 0.06

Agricultural land size (Ha) 1.75+1.54 1.62 1.86 0.24

Farm yield (Kg/Ha) 2,698.55 +1,260.56 3,017.60 2,379.50 638.10**

Categorical variables

Farmer is Married (1-Yes ,0-No) 0.81 0.91 0.72 0.19%**

Farmer is Male (1-Yes, 0-No) 0.76 0.86 0.67 0.19%**

Access to credit (1-Yes, 0-No) 0.73 0.66 0.81 0.15**

Group member (1-Yes, 0-No) 0.81 0.84 0.78 0.06

* ** & *** represents the mean statistical significance at 10%, 5% and 1% respectively, for the categorical
variables, proportions are used instead of means

Table 3. Access to and sources of extension services

Access to extension services

Frequency (N) Percent (%)

Yes

No

Sources of agricultural extension
Extension agents/workers

Farmers groups

Radio & Television

85 42.50
115 57.50
78 91.76
80 97.50
55 68.75

3.3 Factors Affecting
Extension Services

Agricultural

3.3.1 Binary logit model fit

Understanding the fitness of the model is
important in determining whether the model is
sufficient enough to explain the relationship
between dependent and independent variables
under consideration. The major key issues which
need to be considered in model fithess include
the pseudo-R squared, P-value of the model and
the Loglikelihood. A significant P-value is
considered as sufficient while a pseudo-R
squared value ranging between 0.20 to 0.40 is
considered extremely good as recommended by
Mbachu et al. [51]. This study met all the
minimum threshold needed to present the
results, i.e., Pseudo — R? = 20.8%, %, Prob > chi’®
= 0.0005 and Log likelihood = -65.489289.

The results depicted that access to agricultural
extension services significantly (P<0.05) declined

with an increase in farmer's age. The negative
association between access to agricultural
extension services and farmers’ age can be
attributed to the fact that farmers tend to be less
active and productive as their age increases. On
the other hand, younger farmers are active,
implying that they can easily access extension
services than their older counterparts. This
however is inconsistent with the findings of
Gatheru et al. [39], who reportd a postive effect
of age on access to extension servives.
However, Abdallah & Abdul-Rahaman [35]
reported a negative and insignificant relationship
between access to extension and farmers’ age in
Northern Ghana. The disperities between the two
may have been attributed to the varition in the
study locations.

The results showed that there was a positive and
statistically  significant (P<0.05) relationship
between gender of the farmer and access to
agricultural extension. The positive relationship
between the could be due to the fact that male
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Table 4. Binary logit estimates for the socio —economic factors affecting access to agricultural
extension services

Socio — economic factors Coefficient Standard Marginal Standard

errors effects errors
Age of the farmer -0.034** 0.014 -0.005** 0.002
Farmer is male 0.756** 0.360 0.158** 0.090
Sub- county -0.358 0.296 -0.058 0.048
Education level 0.095*** 0.030 0.015*** 0.004
Farmer is married 0.221 0.402 0.039 0.078
Farming experience 0.017 0.014 0.002 0.002
Family size -0.042 0.042 -0.006 0.006
Farmer has access to credit 0.673** 0.316 0.134** 0.073
Farmer belongs to an association 0.549* 0.325 0.110* 0.078
Size of the agricultural land 0.054 0.077 0.008 0.012
Distance to the extension centers -0.248*** 0.277 -0.040*** 0.044
Farm yield 0.003 0.220 0.005 0.035
Constant 2.278 1.716 -

Summary of the model fit

Number of observations= 200, Pseudo — R” = 20.8%, Prob >

chi® = 0.000 and Log likelihood = -65.489

Significance levels

* = 10%, ** = 5%, *** =1% significance levels

farmers are mostly the household heads, who
make household decisions. Unlike the female
counterparts, they are quick, fast and always
updated on agricultural programs which include
extension services. Similar findings were
reported by Nagar et al. [40]. Similarly, a study
by Ragasa et al. [52] noted that female farmers
were less likely to access agricultural extension
services than their fellow male counterparts,
implying that there was a positive association
between being male and access to extension
services.

There was a positive relationship between
access to credit and access to agricultural
extension services. Farmers who had access to
credit had a 13.40% higher probability of
accessing agricultural extension services. Credit
services enable farmers to join groups which
have set financial requirements for their
members. From these groups, farmers are able
to access information about the extension
services. This was also reported by Atsbeha &
Gebre [38].

Belonging to an association was positively and
significantly (P<0.10) associated with access to
agricultural extension services. Farmers who
were members to agricultural associations had
11.0% probability of accessing agricultural
extension services. The positive association
could be due to the peer farmers’ trainings,
information disseminations and sharing of ideas
within the agricultural associations, thereby

increasing the level of access to agricultural
extension services. This agrees to the findings of
Abdallah & Abdul-Rahaman [35].

The distance from a farmer to the extension
areas where the extension agents meet farmers
had an inverse relationship with access to
agricultural extension services. This implies that
the shorter the distance the higher the probability
of accessing agricultural extension services. The
results from the marginal effects showed that
farmers who were located near the extension
areas had 4.0% probability of accessing the
extension services. This was attributed to the fact
that farmers who were near the extension areas
can access the services easily and timely than
their counterparts who are located far away. This
agrees with the findings of Abdallah & Abdul-
Rahaman [35].

Education was positively and significantly
(P<0.01) related to access to agricultural
extension services. An increase in the number of
years a farmer spent in school would increase
the probability of accessing agricultural extension
services by 1.5%. This was because of the
skills, knowledge and awareness that farmers
benefit from as they advance their studies.
Moreover, education improves the reasoning
ability, which in turn increases farmers’
eagerness to access the agricultural extension
services. This conforms to the findings of Nagar
et al. [40]. They found out that farmers who spent
more years in school had significantly higher
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probability of accessing agricultural extension
services than their counterparts.

4. CONCLUSION AND
RECOMMENDATIONS

POLICY

The declining agricultural productivity reported in
many crops in Uganda is attributed to inadequate
skills on modern agriculture among the farmers.
Past studies have recommended that extension
agents should train farmers on modern methods
of farming to increase farm productivity. Existing
literature has also depicted that indeed
agricultural extension services are beneficial to
smallholder farmers. Against this, there is low
access to extension services among many
farmers. The study therefore determined the
number of farmers with extension services,
compared farmers with and without access to
extension services and finally assessed the
factors affecting of access to agricultural
extension services. The results showed that
42.5% of the farmers had access to agricultural
extension services from extension agents,
farmers’ groups and Radio & Television. The
results from the comparison showed that farmers
with access to the extension services were better
off than their counterparts in terms of crop yield.
On the factors affecting access to the extension
services, the results showed that age, gender,
education level, access to credit, group
membership and distance to the extension areas
had significant effects on access to agricultural
extension services.

The study arrived at a conclusion that the socio-
economic factors affecting access to agricultural
extension services in  western Uganda/
Kiryandongo district were age, gender, education
level, access to credit, group membership and
distance to the extension areas. In particular,
farmers who were male, younger, more
educated, belonged to an association, had
access to credit and lived closer to extension
services more likely to access the extension
services.

Based on the results, the study recommended
the following strategies towards increased
access to agricultural extension services among
smallholder farmers;

The positive effect of education level on access
to extension services implies that farmers who
are highly educated are more likely to access the
extension services. The government should
therefore set up new adult literacy programs

while strengthening the existing ones in order to
educate farmers.

The government should set up new adult literacy
programs while strengthening the existing ones
in order to educate farmers.

There is need for financial institutions to support
farmers through quick and low interest rates
loans so that farmers can access them easily
and timely.

Farmers should be encouraged to form and join
such groups and associations.

There is need for the government to increase the
number of extension agents for wide coverage.
The available extension agents should focus
more on empowering women and encouraging
them to attend agricultural extension programs.

CONSENT

Informed consent was sought from the
respondents before conducting the face-to-face
interviews.

ACKNOWLEDGEMENT

The authors acknowledge the support of the
Regional Universities Forum for Capacity
Building in Agriculture (RUFORUM) for funding
the study through the Transforming African
Agricultural Universities  to meaningfully
contribute to Africa’s growth and development
(TAGDev) funded by Mastercard Foundation.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Epule TE, Ford JD, Lwasa S, Nabaasa B,
Buyinza A. The determinants of crop yields
in Uganda: What is the role of climatic and
non-climatic factors? Agriculture and Food
Security.2018;7(1):1-17.
DOl:https://doi.org/10.1186/s40066-018-
0159-3

2. MAAIF. The Republic of Uganda Ministry
of Agriculture. Animal Industry and
Fisheries,Draft Anual Report. 2020;1-
150(October):150.

3. Chune MD, Beatrice A, Obrine AB,
Kwesiga M. Measuring technical efficiency

1005


https://doi.org/10.1186/s40066-018-0159-3
https://doi.org/10.1186/s40066-018-0159-3

10.

11.

12.

Midamba et al.; AJAEES, 40(10): 998-1008, 2022; Article no.AJAEES.90477

and its determinants among sweet
potatoes farmers in Western Uganda.
African Journal of Agricultural Research.
2022;18(2):117-126.
DOIl:https://doi.org/10.5897/AJAR2021.158
78

Edgar Tinyro, Sarah Mayanja. State of
knowledge report : Sweet potato - Uganda.
2018;49.

Epule TE, Dhiba D, Etongo D, Peng C,
Lepage L. Identifying maize vyield and
precipitation gaps in Uganda. SN Applied
Sciences. 2021;3(5):1-12.
DOl:https://doi.org/10.1007/s42452-021-
04532-5

Midamba DC. Determinants of maize
production income in Western Uganda.
East African Journal of Agriculture and
Biotechnology. 2022;5(1):1-13.
DOl:https://doi.org/10.37284/eajab.5.1.532
A

Mwebaze P, Mugisha J.
utilisation and economic impacts of
improved post-harvest technologies in
maize production in Kapchorwa District,
Uganda. International Journal of
Postharvest Technology and Innovation.
2011;2(3):301-327.
DOl:https://doi.org/10.1504/I1JPT1.2011.043
328

Okello DM, Bonabana-Wabbi J, Mugonola
B. Farm level allocative efficiency of rice
production in Gulu and Amuru districts,
Northern Uganda. Agricultural and Food
Economics.2019a;7(1).
DOl:https://doi.org/10.1186/s40100-019-
0140-x

Van lIttersum MK, Cassman KG, Grassini
P, Wolf J, Tittonell P, Hochman Z. Yield
gap analysis with local to global relevance-
A review. Field Crops Research.
2013;143:4-17.
DOl:https://doi.org/10.1016/j.fcr.2012.09.0
09

Isaac K, Gwali S. Productivity and
profitability of robusta coffee agroforestry
systems in central Uganda. Uganda
Journal of Agricultural Sciences.
2012;13(1):85-93.

Kawooya R. Accomplishments of tea
research in Uganda in the Year 2019.
European Journal of Agriculture and Food
Sciences. 2021;3(1):75-78.
DOl:https://doi.org/10.24018/ejfood.2021.3
1.214
MAAIF.
Agriculture

Adoption,

The Republic of

Sector Strategic

Uganda,
Plan

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

1006

2015/2016-2019/2020. 2016;April 2016, 1—
100.

Available:http://npa.go.ug/wp-
content/uploads/2016/08/ASSP-Final-
Draft.pdf

Swaibu M, Odokonyero T, Ezra M. Coffee
Production in mid-Northern Uganda:
Prospects and Challenges. 2014;44:1-4.
Uganda National Coffee Platform. The
financial viability of coffee farming in
Uganda. 2018; October:40.

WHO. Tobacco, Agriculture and Trade.
2015;10-11.

Ahaibwe G, Mbowa S, Lwanga MM. Youth
engagement in agriculture in Uganda:
Challenges and prospects. Research
Series. 2013;7(106):4-20.

Felix M, Judith M, Jonathan M, Munashe
S, Jackgeline M. Optimizing farm plans: A
case study of a rural farmer in Zimbabwe.
2013;2(6):33-35.

Kaliba AR, Gongwe AG, Mazvimavi K,
Yigletu A. Impact of adopting improved
seeds on access to broader food groups
among small-scale sorghum producers in
Tanzania. SAGE Open. 2021;11(1).
DOl:https://doi.org/10.1177/215824402097
9992

Ngango J, Hong S. Improving farm
productivity through the reduction of
managerial and technology gaps among
farmers in Rwanda. Agriculture and Food
Security. 2021;10(1):1-14.
DOl:https://doi.org/10.1186/s40066-020-
00284-4

IFPRI. The impact of COVID--19 on
agricultural trade, economic activity, and
poverty in Africa. 2021;135-163.
Available:https://www.researchgate.net/pro
file/Abdoulaye-
Seck/publication/355369582_African_Agric
ultural_Trade_Monitor AATM_2021 The_i
mpact_of COVID-

19 on_agricultural_trade_economic_activit
y_and_poverty_in_Africa/links/616d40f4b9
0c51266260abb0/African-Agricultural
Ouko KO, Robert OG, Alworah GO,
Zephaniah M, Sharon VO. Effects of
Covid-19 pandemic on food security and
household livelihoods in Kenya. Review of
Agricultural and Applied Economics.
2020;23(2):72-80.
DOl:https://doi.org/10.15414/raae.2020.23.
02.72-80

Streimikiené D, BaleZentis T, Volkov A,
Ribasauskiené E, Morkinas M, Zickiené A.
Negative effects of covid-19 pandemic on


https://doi.org/10.1504/IJPTI.2011.043328
https://doi.org/10.1504/IJPTI.2011.043328

23.

24.

25.

26.

27.

28.

29.

Midamba et al.; AJAEES, 40(10): 998-1008, 2022; Article no.AJAEES.90477

agriculture: systematic literature review in
the frameworks of vulnerability, resilience
and risks involved. Economic Research-
Ekonomska Istrazivanja. 2022;35(1):529—
545,
DOl:https://doi.org/10.1080/1331677X.202
1.1919542

Mwaura F. Effect of farmer group
membership on agricultural technology
adoption and crop productivity in Uganda.

African Crop Science Journal.
2014;22(0):917-927.
Jimi  NA, Nikolov PV, Malek MA,

Kumbhakar SThe effects of access to
credit  on productivity: separating
technological changes from changes in
technical efficiency. Journal of Productivity
Analysis. 2019;52(1-3):37-55.
DOl:https://doi.org/10.1007/s11123-019-
00555-8

Nordjo RE, Adjasi CKD. The impact of
credit on productivity of smallholder
farmers in Ghana. Agricultural Finance
Review. 2020;80(1):91-109.
DOl:https://doi.org/10.1108/AFR-10-2018-
0096

Danso-Abbeam G, Ehiakpor DS, Aidoo R.
Agricultural extension and its effects on
farm productivity and income: Insight from
Northern Ghana. Agriculture and Food
Security. 2018;7(1):1-10.
DOl:https://doi.org/10.1186/s40066-018-
0225-x

Kosim M, Aji JMM, Hapsari TD. The impact
of agricultural extension on productivity of
smallholder sugarcane farmers in East
Java. IOP Conference Series: Earth and
Environmental Science. 2021;892(1).
DOl:https://doi.org/10.1088/1755-
1315/892/1/012009

Emmanuel D, Owusu-Sekyere E, Owusu
V, Jordaan H. X Impact of agricultural
extension service on adoption of chemical
fertilizer: Implications for rice productivity
and development in Ghana. NJAS -
Wageningen Journal of Life Sciences.
2021;79:41-49.
DOl:https://doi.org/10.1016/j.njas.2016.10.
002

Biswas B, Mallick B, Roy A, Sultana Z.
Impact of agriculture extension services on
technical efficiency of rural paddy farmers
in southwest Bangladesh. Environmental
Challenges.2021;5(April):100261.
DOl:https://doi.org/10.1016/j.envc.2021.10
0261

30.

31.

32.

33.

34.

35.

36.

37.

1007

Maulu S, Hasimuna OJ, Mutale B,
Mphande J, Siankwilimba E. Enhancing
the role of rural agricultural extension
programs in poverty alleviation: A review.
Cogent Food and Agriculture.2021;7(1).
DOl:https://doi.org/10.1080/23311932.202
1.1886663

Atukunda G, Atekyereza P, Walakira J,
State AE. Increasing farmers’ access to
aquaculture extension services: Lessons
from Central and Northern Uganda.
Uganda Journal of Agricultural Sciences.
2022;20(2):49-68.
DOl:https://doi.org/10.4314/ujas.v20i2.5
Barungi M, Odokonyero T. Uganda’s
agricultural  extension systems: How
appropriate is the single spine structure?
Economic Policy Research Centre.
2016;16:1-24.

Atube F, Malinga GM, Nyeko M, Okello
DM, Alarakol SP, Okello-Uma I
Determinants of smallholder farmers’
adaptation strategies to the effects of
climate change: Evidence from northern
Uganda. Agriculture and Food Security.
2021;10(1):1-14.
DOl:https://doi.org/10.1186/s40066-020-
00279-1

AfranaaKwapong N, Nkonya EM.
Agricultural  extension  reforms  and
development in Uganda. Journal of
Agricultural Extension and Rural
Development. 2015;7(4):122-134.
DOl:https://doi.org/10.5897/JAERD2013.0
528

Abdallah AH, Abdul-Rahaman  A.
Determinants of access to agricultural
extension  services: Evidence from
smallholder rural women in Northern
Ghana. Asian Journal of Agricultural
Extension, Economics &
Sociology.2016;9(3):1-8.
DOl:https://doi.org/10.9734/ajaeces/2016/23
478

Mapiye O, Makombe G, Molotsi A, Dzama
K, Mapiye C. Towards a revolutionized
agricultural extension system for the
sustainability of smallholder livestock
production in developing countries: The
potential role of icts. Sustainability
(Switzerland). 2021;13(11).
DOl:https://doi.org/10.3390/su13115868
Ainab AA. Determinants of access to
extension service among cashew nut
Farmers in Kilifi County - Kenya.
International Journals of Academics and
Research. 2019;1(2):177-184.



38.

39.

40.

41.

42.

43.

44,

45,

46.

Midamba et al.; AJAEES, 40(10): 998-1008, 2022; Article no.AJAEES.90477

DOIl:https://doi.org/10.32898/ihssj.02/1.4art
iclel4

Atsbeha AT, Gebre GG. Factors affecting
women access to agricultural extension
services: evidence from poultry producer
women’s in Northwestern Tigray, Ethiopia.
Cogent Social Sciences. 2021;7(1).
DOl:https://doi.org/10.1080/23311886.202
1.1975413

Gatheru M, Njarui DMG, Gichangi EM,
Ndubi JM, Murage AW, Gichangi AW.
Status and factors influencing access of
extension and advisory services on forage
production in Kenya. Asian Journal of
Agricultural  Extension, Economics &
Sociology. 2021;39(3):99-113.
DOl:https://doi.org/10.9734/ajaees/2021/v3
9i330550
Nagar A, Nauriyal DK, Singh S.
Determinants of farmers’ access to
extension services and adoption of
technical inputs: Evidence from india.
Universal Journal of Agricultural
Research.2021;9(4):127-137.
DOl:https://doi.org/10.13189/UJAR.2021.0
90404

FAO. National gender profile of agriculture
and rural livelihoods - Uganda. Country
Gender Assessment Series, Kampala. In
Food and Agriculture Organization of the
United Nations. 2018;11.

UBOS. Uganda Bureau of Statistics. The
2018 Statistical report. 2018a;345.

UBOS. Uganda National Household
Survey Report 2016 / 2017. 2018;3.
Available:http://www.ubos.org

Bartlett JE, Kotrlik JW, Higgins CC.
Organizational research: Determining
appropriate sample size in  survey
research. 2001;19(1):43-50.

Jaza FAJ, Tsafack PP, Kamajou F. Logit
model of analysing the factors affecting the
adoption of goat raising activity by farmers
in the non-pastoral centre region of
Cameroon. Tropicultura.2018;36(1):54-62.
DOl:https://doi.org/10.25518/2295-
8010.976

Berk A. Factors affecting the exit from
farming of young farmers in Turkey: the

47.

48.

49,

50.

51.

52.

case of Nigde province. Ciéncia Rural.
2018;48(8).
DOI:https://doi.org/10.1590/0103-
8478cr20180471

Guo G, Wen Q, Zhu J. The impact of aging
agricultural labor population on farmland
output: from the perspective of farmer
preferences. Mathematical Problems in
Engineering; 2015.
DOl:https://doi.org/10.1155/2015/730618
Houessou JA, Mugonola B, Odongo W.
Value chain and marketing margins
analysis of watermelon: An insight from
Northern Uganda. African Journal of
Science, Technology, Innovation and
Development. 2020;0(0):1-9.
DOl:https://doi.org/10.1080/20421338.202
0.1829353

Okello DM, Bonabana-Wabbi J, Mugonola
B. Farm level allocative efficiency of rice
production in Gulu and Amuru districts,
Northern Uganda. Agricultural and Food
Economics. 2019b; 7(1):1-19.
DOl:https://doi.org/10.1186/s40100-019-
0140-x

Ronald O, Basil M, David PP.
Determinants of mobile phones usage in
sweet potato vine business in Gulu district
northern Uganda. African Journal of
Agricultural Research. 2018; 13(21):1071-
1079.
DOl:https://doi.org/10.5897/ajar2017.1221
3

Mbachu HI, Nduka EC, Nja ME. Designing

a pseudo r-squared goodness-of-fit
measure in generalized linear models.
Journal of Mathematics Research.
2012;4(2).

DOl:https://doi.org/10.5539/jmr.v4n2p148
Ragasa C, Berhane G, Tadesse F,
Taffesse AS. Gender differences in access
to extension services and agricultural
productivity.  Journal of  Agricultural
Education and Extension.2013; 19(5):437—-
468.
DOIl:https://doi.org/10.1080/1389224X.201
3.817343

© 2022 Midamba et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/90477

1008


http://www.ubos.org/
http://creativecommons.org/licenses/by/4.0

