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Abstract

Background: This study sought to optimize agricultural supply chain manage-
ment practices to address food insecurity among agro-based SME:s in Lira City.
Using a concurrent triangulation research approach, the study relied on quan-
titative data to provide a comprehensive understanding of how supply chain
management practices impact food security. The main focus was on the role of
food marketing, transportation, processing and inputs management in predict-
ing food security. Methods: A cross-sectional research design was employed,
whereupon self-administered questionnaires were deployed for data collection.
The study population comprised 377 non-section heads drawn from agro-
based SMEs. A proportionate sampling technique was applied to select non-
section heads. Data was analyzed using SPSS and descriptive statistics and lin-
ear regression was employed to assess the effects of various supply chain prac-
tices on food security. Results: The study found significant correlations be-
tween agricultural supply chain management practices and food security. Food
marketing (r = 0.616, p < 0.05) had the strongest association with food security,
followed by food transportation (r = 0.480, p < 0.05). Similarly, the linear re-
gression analysis revealed that; food marketing (Coef. = 0.447, p < 0.001) and
food transportation (Coef. = 0.211, p < 0.001) were significant predictors of
food security, explaining 41.6% = 42% of the variation in food security. The
study findings suggest that enhancing food marketing and transportation prac-
tices could significantly decelerate and consequently reverse food insecurity.
Conclusion: Optimizing agricultural supply chain management practices, par-
ticularly food marketing and food transportation is crucial in addressing food
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insecurity amongst agro-based SMEs in Lira City. The study highlights the sig-
nificant role of these practices and suggests that while targeted interventions in
marketing and transportation are essential, a comprehensive approach that in-
cludes broader socio-economic and environmental strategies is necessary for a
more effective impact on food security.
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Food Security, Agricultural Supply Chain Management Practices, Agro-Based
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1. Background

Agricultural supply chain management (ASCM) plays a critical role in ensuring
food security, especially in regions that are heavily reliant on agriculture. Existing
literature highlights various aspects of SCM in agriculture, focusing on efficiency
improvements, cost reductions and logistical challenges. For instance, some stud-
ies have revealed that effective ASCM can significantly reduce post-harvest losses,
which are a major concern in developing regions [1]. Research indicates that agro-
based small and medium-sized enterprises (SMEs) are pivotal in improving local
food systems and thus significantly contributing to food security and economic
development [2]. These SMEs, however, often face challenges such as inadequate
infrastructure, limited access to technology and fluctuating market conditions [3].

Despite the extensive research on ASCM and food security, several gaps still
persist [4]. Firstly, much of the existing literature tends to focus on large-scale
agricultural enterprises or developed regions, leaving a knowledge void concern-
ing SMEs in developing cities like Lira. There is also limited research addressing
the specific ASCM challenges faced by smaller enterprises and how their unique
needs can be better met [5]. Additionally, while technological advancements in
SCM have been widely discussed, practical implementations and their impacts on
SMEs in low-resource settings remain underexplored [6]. This lack of targeted
research confines the understanding of how to tailor SCM practices to the context
of small-scale operations especially in developing urban areas.

To this end, several policies and business development services have been ad-
vanced and deployed to support agricultural SMEs in enhancing food security.
Such policies include; the MSMEs policy (2015), while business development ser-
vices (BDS) include; subsidies for technology adoption, training programs and
infrastructure development [2]. However, these policies and BDS often lack a lo-
calized focus, neglecting the specific needs of smaller SMEs, particularly those in

low regions such as Lira City. For instance, while broad policies might address
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general agricultural issues, they are inept in combating the unique supply chain
disruptions or market dynamics faced by SMEs in this locality. There is also a need
for more integrated policies that connect various aspects of the supply chain, from
production to distribution, and provide targeted support for overcoming local
challenges [2].

Lira City, a growing urban center in Northern Uganda [7], presents a unique
case for studying ASCM in agro-based SMEs due to its specific economic and in-
frastructural context. Lira City has registered a high birthrate of small and me-
dium agricultural enterprises, which are very pivotal for accelerating local food
security and economic development [8]. To this end, understanding the ASCM
practices of these SMEs and the challenges they face is essential for developing
effective interventions for addressing food insecurity [9]. By identifying and ad-
dressing the gaps in current ASCM practices and policies, this study aims to pro-
vide actionable insights that can fast-track food security and support the sustain-
able growth of agro-based SMEs in Lira City. This localized approach is crucial
for crafting policies and practices that are not only effective but also contextually

relevant to the needs of small-scale agricultural enterprises.

2. Methods
2.1. Resign Design

The study employed a cross-sectional study design. Given the nature of the study,
which aims to capture a snapshot of existing practices, challenges and opportuni-
ties for optimization, a cross-sectional approach is both time-efficient and cost-
effective. It allows for the simultaneous examination of various variables such as;
infrastructure, market access and operational practices, facilitating an under-

standing of their relationship with food security.

2.2, Study Setting

This study was conducted in Lira City, located in Northern Uganda [10], a region
predominantly reliant on agriculture as the main source of livelihood. Lira City
serves as a commercial and administrative hub with a vibrant agro-based economy
supported by a growing number of small and medium-sized enterprises (SMEs)
engaged in food production, processing, and distribution. The area is character-
ized by fertile land, a favorable climate for diverse crop cultivation, and an active
network of local markets. However, despite this agricultural potential, challenges
such as inefficient supply chain practices, post-harvest losses, and limited access
to storage and transport infrastructure hinder optimal productivity and food se-
curity. The study focused on SMEs operating within this context to understand
how supply chain management practices can be improved to enhance food avail-

ability, accessibility, and sustainability in the region.

2.3. Study Population

The study population comprised non-section heads within SMEs operating in Lira
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City, Northern Uganda. These individuals are key operational staff who are in-
volved in the day-to-day supply chain activities but do not hold top managerial
positions as heads of departments. Their perspectives and experiences are critical
in understanding the practical challenges and inefficiencies in the supply chain
management practices of SMEs. Focusing on non-section heads provided valuable
insights into the execution of supply chain processes, such as procurement, trans-
portation, storage and distribution of agricultural products. In this study, the total
population of non-section heads in these agro-based SMEs is 377. Given their in-
volvement in the operational side of agricultural supply chains, they play an es-
sential role in identifying the gaps and opportunities for optimizing supply chain

management practices to address food insecurity in the region.

2.4. Sample Size and Sampling Technique

The sample for this study was 377 non-section heads of SMEs) in Lira City, utiliz-
ing a census approach. This method involves including all eligible individuals
within the specified population, ensuring comprehensive representation and cap-
turing a wide range of perspectives on supply chain management practices. By
employing the census approach, the study aims to achieve a high level of accuracy
and reliability in the data collected, which is essential for understanding the spe-

cific challenges and practices of SMEs in the context of food security.

2.5. Data Collection Instruments

Data was collected using self-administered questionnaires designed to capture re-
spondents’ perspectives on key variables related to agricultural supply chain man-
agement practices and food security. The questionnaires employed a five-point
Likert scale, ranging from 5 (strongly agree) to 1 (strongly disagree), allowing par-
ticipants to express their opinions with clarity and precision while providing the
flexibility to complete them at their own pace. Organized into three main sections,
Section A focused on biodata to collect demographic information, Section B ex-
plored agricultural supply chain management practices with subsections dedi-
cated to inputs management, food processing, transportation, and marketing,
while section C addressed food security, incorporating subsections on food avail-
ability, food accessibility, food stability, and food utilization. The reliability of the
questionnaire was confirmed with a coefficient of 0.759, exceeding the acceptable
threshold of 0.7, thus ensuring the instrument’s reliability and the validity of the
study’s findings.

2.6. Data Collection Procedure

The data collection procedure for this study was carefully structured to ensure
clarity and ethical engagement with participants. Initially, the researcher devel-
oped a detailed plan for reaching out to the 377 non-section heads of SMEs in Lira
City, utilizing a census approach to include all eligible individuals within the spec-

ified population. Contact with participants commenced two weeks prior to the
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distribution of the questionnaires. The researcher, along with trained research as-
sistants, visited the participating SMEs and personally introduced the study to the
potential respondents. During these visits, participants were informed about the
purpose of the study, which was to investigate the supply chain management prac-
tices aimed at addressing food insecurity in the region. They were assured of the
confidentiality of their responses and the voluntary nature of their participation.
Following the initial contact, self-administered questionnaires were distributed to
the participants over a period of one week. The participants were provided with a
clear explanation of how to fill out the questionnaires. They were encouraged to
complete the questionnaires at their convenience, allowing them the flexibility to
reflect on their experiences and provide thoughtful answers. After the completion
of the data collection period, the research team collected the completed question-

naires to ensure data integrity.

2.7. Data Management and Analysis

Following data collection, raw data was meticulously reviewed for completeness
before being entered into a spreadsheet for organization and analysis. The Statis-
tical Package for Social Sciences (SPSS) version 23 software was subsequently em-
ployed for comprehensive data analysis. Initially, descriptive statistics, including
means, percentages and standard deviations, were generated to summarize the
demographic characteristics of the respondents. This provided a foundational un-
derstanding of the sample population.

In addition, regression analysis procedures were undertaken to assess the effects
of selected agricultural supply chain management practices on food security,
aligning with the study’s four research objectives. Specifically, the analysis focused
on evaluating how inputs management, food processing, food transportation and
food marketing influence food security outcomes. A linear regression model with
robust standard errors was deployed to accurately quantify the effects of these ag-
ricultural supply chain management practices, ensuring the results were statisti-

cally reliable and informative for the study’s objectives.

2.8. Ethical Considerations

The ethical guidelines for this study were based on established principles in social
research, specifically anonymity or confidentiality and informed consent. To en-
sure informed consent, the researcher provided each participant with detailed in-
formation about the study, including its potential risks and benefits, allowing
them time to ask questions before filling a consent form. Informed consent was
viewed as an ongoing process rather than a one-time formality. Confidentiality
was also a priority, with the researcher ensuring that interviews were conducted
at times and locations convenient for participants to encourage open dialogue.
Participants were assured that their responses would be treated with the utmost
confidentiality and used exclusively for academic purposes. In addition to these

measures, the researcher adhered to ethical standards by reporting findings based
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strictly on the data collected, without any manipulation or fabrication. To further
protect participant privacy, pseudo names were assigned to respondents. Finally,
participants were informed of their right to voluntarily participate in or withdraw

from the study at any time.

3. Results
3.1. Demographic Information

For the quantitative data collection, 377 questionnaires were distributed and 352
were returned, resulting in a response rate of 93.3%. The results in Table 1 show
that the age distribution of respondents shows that 18.79% were between 20 - 25
years, 27.88% were aged 26 - 31 years, 24.55% were between 32 - 37 years, 19.7%
were aged 38 - 43 years, and 9.09% were 44 years or older. In terms of gender,
58.79% of the respondents were male, while 41.21% were female. Regarding mar-
ital status, the majority of respondents (70.61%) were married, 22.42% were sin-
gle, 4.55% were widowed, and 2.42% were divorced. In terms of education level,
23.64% had an ordinary certificate, 46.67% held an ordinary diploma, 23.64% had
an undergraduate degree, 5.76% had a postgraduate diploma, and 0.3% held a

master’s degree.

Table 1. Demographic information.

Variable Number Percent
Age Category
20 - 25 Years 62 18.79
26 - 31 Years 92 27.88
32 - 37 Years 81 24.55
38 - 43 Years 65 19.7
44 Years and above 30 9.09
Gender
Male 194 58.79
Female 136 41.21

Marital Status

Married 233 70.61
Single 74 22.42
Widowed 15 4.55
Divorced 8 2.42

Education Level

Ordinary Certificate 78 23.64
Ordinary Diploma 154 46.67
Undergraduate Degree 78 23.64
Postgraduate Diploma 19 5.76
Master’s Degree 1 0.3
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3.2. Pairwise Correlations between Food Security and Agricultural
Supply Chain Management Practices

The results from the pairwise correlation analysis in Table 2 revealed significant
relationships between food security and various agricultural supply chain man-
agement practices. Food security was positively correlated with inputs manage-
ment (r = 0.252, p < 0.05), indicating a modest positive relationship. Food security
also showed a stronger correlation with food processing (r = 0.391, p < 0.05) and
food transportation (r = 0.480, p < 0.05).

Similarly, the results in Table 2 again contend that the highest correlation was
registered between food security and food marketing (r = 0.616, p < 0.05), sug-
gesting that food marketing had the strongest association with food security. Fi-
nally, the correlations between agricultural supply chain practices themselves
were significant, such as the relationship between inputs management and food
processing (r = 0.390, p < 0.05) and between food transportation and food mar-

keting (r = 0.538, p < 0.05). All correlations were significant at p < 0.05.

Table 2. Pairwise correlations between food security and agricultural supply chain man-
agement practices.

Variables (1) 2) 3) (4) 5)
(1) Food Security 1.000
(2) Inputs Management 0.252% 1.000
(3) Food Processing 0.391* 0.390* 1.000
(4) Food Transportation 0.480* 0.389* 0.385* 1.000
(5) Food Marketing 0.616* 0.384* 0.497* 0.538* 1.000
*p < 0.05.

3.3. Linear Regression for Predicting Food Security

The results of the linear regression analysis presented in Table 3 indicate that food
transportation and food marketing are significant predictors of food security. In-
puts management had a negative but insignificant effect on food security (Coef. =
—0.062, p = 0.325). On the other hand, food processing showed a positive effect
on food security although this effect was marginally significant (Coef. = 0.112, p
= 0.067). Food transportation had a significant positive effect on food security
(Coef. = 0.211, p < 0.001), indicating that effective food transportation practices
are associated with higher levels of food security. Similarly, food marketing had
the strongest positive effect on food security (Coef. = 0.447, p < 0.001), suggesting
that improvements in food marketing can significantly decelerate food insecurity.
The constant in the model was also significant (Coef. = 0.981, p = 0.001), showing
a baseline level of food insecurity. The overall regression model explains 41.6% =
42% of the variation in food security, as indicated by the adjusted R-squared value.
The F-test result (F = 57.804) further supports the overall significance of the

model.
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Table 3. Linear regression for predicting food insecurity.

Food Security
Inputs Management
Food Processing
Food Transportation
Food Marketing
Constant
Mean Dependent Var
Adjusted R-Squared
F-Test
Akaike crit. (AIC)

Coef. St. Err. t-value p-value [95% CI]
-0.062 0.063 -0.98 0.325 —0.185 - 0.062
0.112 0.061 1.84 0.067* —0.008 - 0.231
0.211 0.053 3.95 <0.001%** 0.106 - 0.316
0.447 0.052 8.67 <0.001%** 0.345 - 0.548
0.981 0.294 3.33 0.001** 0.402 - 1.559
4.055

0.416

57.804

310.279

o4 < 0,01, **p < 0.05, *p < 0.1.

4. Discussion

This study aimed to optimize agricultural supply chain management to address
food security among agro-based SMEs in Lira City using a concurrent triangula-
tion research design. To this end, significant pairwise correlations were found be-
tween food insecurity and agricultural supply chain management practices, with
the strongest association being with food marketing (r = 0.616, p < 0.05). These
findings align with existing literature emphasizing the critical role of effective food
marketing in enhancing food security [11] who assert that robust marketing strat-
egies can significantly impact food availability and accessibility by optimizing
market reach and reducing food wastage. However, our findings are alien to those
of some studies which contend that food processing and transportation play more
central roles in addressing food insecurity [12]. This incongruity could be at-
tributed to context-specific factors or variations in supply chain conditions. The
strong association with food marketing underscores its vital role in mitigating
food insecurity, suggesting that agro-based SMEs should focus on improving mar-
keting strategies to better connect food supplies with consumer demand, thereby
enhancing overall food security. To this end, the other factors that might influence
food security in the context of Lira City include; gender and household dynamics
(These influence resource access and utilization). For instance; female headed
households in northern Uganda often face constrained access to land due to re-
gressive cultural beliefs. Similarly, limited access to credit and market linkages af-
fect how food marketing and transportation influence food security outcomes.
Relatedly, the linear regression analysis revealed that food transportation (Coef.
= 0.211, p < 0.001) and food marketing (Coef. = 0.447, p < 0.001) were the core
predictors of food security outcomes, indicating that enhancing these practices
could substantially decelerate food insecurity. The study findings in this regard
are consistent with existing literature [13] that underscores the importance of

these supply chain management practices. Similarly, research by Deaton & Deaton
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(2020) also supports the notion that efficient food transportation systems are cru-
cial for reducing food insecurity by minimizing delays and supply chain losses in
thus creating place and time utility [14]. Similarly, some studies [15] highlight the
impact of effective food marketing on improving food availability and consumer
access. However, the relatively higher coefficient for food marketing in our study
compared to transportation contrasts with some studies, such as those by Rejeb &
colleagues, which emphasize the equal significance of effective food transporta-
tion in combating food insecurity [16]. This difference suggests that in the context
of Lira City, enhancing marketing strategies may have a more immediate impact
on food security compared to transportation improvements. The implications are
that the targeted interventions in food marketing and transportation are essential
for addressing food insecurity in agro-based SMEs, with a particular emphasis on
optimizing marketing strategies to bridge gaps between food supply and demand.

However, the study indicates that inputs management has a negative insignifi-
cant effect on food security (Coef. —0.062, p = 0.325). This finding is akin to that
of; Dirisa (2023) which revealed that the NAADs input subsidy government pro-
gram in Uganda largely failed to reach the intended small holder famers thus ac-
celerating food insecurity [17]. Similarly, Mutegi et al, [18] and also Ricome et al,
[19] postulated that inputs substitution alone could not prevent food insecurity in
Kenya and Senegal respectively. This unfortunate predicament could perhaps be
attributed to numerous factors including; supply chain disruptions and environ-
mental constraints (soil quality, intermittent rainfall patterns, pest and disease in-
festation etc.) and cashflow constraints in most SMEs. These factors not only un-
dermine agro-SMEs ability to purchase high quality agricultural inputs, but also
hinder the effective utilization of agricultural inputs and accelerate low input re-
sponsiveness in equal measure.

Again, the regression model reports that agricultural supply chain management
practices account for 41.6% = 42% of the variation in food insecurity, highlighting
the effectiveness of the targeted agricultural supply chain management strategies
in addressing food security. These results are concomitant with those of other
studies [20] who postulated that effective supply chain management can signifi-
cantly influence food security outcomes by improving efficiency and reducing
food wastage. However, our model’s explanatory power is somewhat lower com-
pared to studies like those by Martinez-Martinez and colleagues, which suggest
that other factors beyond supply chain management practices may also play cru-
cial roles in predicting food insecurity [21]. The implication is that while targeted
interventions in supply chain practices, such as enhancements in marketing and
transportation, are vital, they should be complemented with broader strategies
addressing additional dimensions of food security to achieve a more comprehen-
sive impact. This indicates a need for integrated approaches that combine im-
proved supply chain management with policies addressing other socio-economic
and environmental factors affecting food security. Therefore, since 58% of the var-

iation in food security remains unexplained, the likely factors that account for this
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predicament might include; farm size and crop diversity (larger or diversified
farms are more likely to achieve food sufficiency enabling them to withstand mar-
ket shocks), the variability in weather patterns and gaps in the policy environment
(poor coordination and corruption etc.) and finally, underfunding in public agri-
cultural intervention programs in Uganda (operation wealth creation and parish
development model). Therefore, since food prices and productivity are highly sen-
sitive to rainfall patterns, this reduces the quality and quantity of food harvests
while disrupting market access. This can undermine the competency of these pro-

grams thus negatively affecting food security outcomes.

5. Conclusion

This study highlights the critical role of optimizing agricultural supply chain man-
agement to address food insecurity among agro-based SMEs in Lira City. Our
findings reveal significant pairwise correlations between food security and agri-
cultural supply chain practices, particularly highlighting food marketing as a cru-
cial factor. The linear regression analysis further identifies food transportation as
a key predictor of food security, suggesting that improvements in these areas can
substantially decelerate food insecurity. The higher impact of marketing com-
pared to transportation in our study suggests a context-specific dynamic in Lira
City. The model’s ability to explain 41.6% of the variation in food security reflects
the effectiveness of targeted supply chain strategies but also indicates the need for
a more comprehensive approach that includes additional socio-economic and en-
vironmental considerations. Ultimately, optimizing both marketing and transpor-
tation practices is essential, but it should be integrated with broader strategies to

address the multifaceted issue of food security fully.

6. Strengths and Limitations

The study employed well-designed self-administered questionnaires with a relia-
bility coefficient of 0.759, ensuring that the data collection tools are dependable
for capturing relevant information on agricultural supply chain practices and food
security. The research identifies food marketing and transportation as the major
predictors of food security, with a model explaining 41.6% of the variation in food
security. This highlights the effectiveness of targeted supply chain management
strategies and aligns with existing literature emphasizing the importance of these
practices in enhancing food security.

However, the study’s findings, particularly on the impact of food marketing
compared to food transportation, may be specific to the context of Lira City, lim-
iting the generalizability of the results to other regions or those with analogous
supply chain conditions. Although the model accounts for 41.6 = 42% of the var-
iation in food security, a substantial portion remains unexplained, suggesting that
other socio-economic, environmental, or policy factors play significant roles in
determining the level of food security. Furthermore, the study’s cross-sectional

design offers a snapshot of current practices but does not capture changes over
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time or the long-term impact of interventions. To this end, a longitudinal ap-

proach is proposed to provide deeper insights into the sustainability and evolving

nature of supply chain improvements.
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