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ABSTRACT

The global substantial losses of fresh tomato products, especially in Nigeria with a reported 50% annual
loss, necessitates the need for effective cold chain logistics operations. This is crucial for the safe storage
and transportation of perishable fresh tomatoes. However, in Nigeria, cold chain logistics operations
encounter challenges impeding their efficiency, reliability, and market growth. This exploratory study aligns
with sustainable development goals narrowing on the following objectives: to identify the current operations
of Nigerian tomato value chains and secondly, to explore the current challenges faced by cold chain logistics
stakeholders in the tomato value chain in Nigeria. Through purposive sampling, focus group discussions,
semi-structured interviews, and reflexive thematic analysis, the study reveals themes that reflect the current
challenges in the tomato value chain as thus; theme 1; supply chain risk, theme 2; production and farming
challenges, theme 3; stakeholder’s poor collaborations and visibility challenge, theme 4; government and
policy challenges, theme 5; financial challenge and theme 6; socio-cultural challenges. These findings will
guide policymakers and stakeholders in making decisions toward improving the performance and
sustainability of the tomato value chain. Future research could focus on addressing challenges stakeholders
in other fruit and vegetable value chains.

Keywords; Cold Chain Logistics, Tomato value chain; Distribution problem, stakeholders, Current
Challenges.

INTRODUCTION

The cold chain logistics industry worldwide is a key industry estimated to be worth USD 293.27 billion by
2023(Qian et al., 2022). According to Qiu et al. (2020) the growth of urbanization and the shift in consumer
lifestyles have affected the production and consumption of food that requires refrigeration, which has
accelerated the development of cold chain logistics. Thus, Cold chain logistics stakeholders play a very vital
role in organizing and coordinating effective operations and service delivery in the cold chain value stream.
According, to Nguyen et al. {2022) cold chain logistics stakeholders’ operations minimize the amount of
products lost within the cold value stream by utilizing the internal benefits of business assets for cold
storage and by providing the transportation, storage, and personnel needed to create a supply network that
meets high standards for quality. Thus, Singh opined that cold chain logistics stakeholders such as Logistics
service providers play a crucial role in making cold chain logistics operations more effective. Hence, Aung
& Chang (2014; Chaudhuri & Chan, 2018; Nguyen et al., 2022)argued that cold chain logistics
stakeholders’ operations are a vital component of the global supply chain operations that ensure fresh food
security. However, Cassou et al.(2020); Chukwu & Adibe (2022b) &Suleiman (2021) argued that
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stakeholders numerous challenges contribute significantly to the poor performance of cold chain logistics
industries in Nigeria. Thus, by exploring the current operations and challenges of cold chain logistics
stakeholders in the tomato value chain in Nigeria this study shows the depth of challenges stakeholders in
the tomato value chain are currently experiencing and the impact on the tomato value chain performance in
Nigeria.

Figure 1 shows the conceptual framework of the flow of the paper focus. The flow starts by giving a broad
overview of cold chain logistics operations in the Nigerian business environment, followed by the
highlighting of stakeholder’s role in the tomato value chains in Nigeria, the current challenges of cold chain
logistics in the tomato value chain business environments in Nigeria and the sustainable development goal
two (SDG 2) focus.

Conceptual Framework

Overview of Cold
chain Logistics
operations in Nigeria
tomato value chain

Tomato value
chain
operations in
Nigeria

«Sustainable
development
Goal intiative
(SDG2)

Cold
Chain
Logistics

«Current
challenges of
stakeholders

+Stakeholders
and roles

Fig. 1 Conceptual Framework

METHODOLOGY

Multiple Case
Study (qualitative
Research)

L1

Conduct of semi- Reflexive thematic

analysis

Focus group

structured

Purposive sampling discussion(FGD) structured

Fig.2 Methodology framework

This qualitative research study focuses on the tomato value chain in Kano and Lagos, Nigeria. Focus group
discussions and semi-structured interviews were conducted with relevant stakeholders like regulators,
farmers, retailers, wholesalers, consumers, and transporters. The study uses the reflexive thematic analysis
six-phase method, using NVIVO software to generate themes and sub-themes through inductive, emotional,
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and narrative coding styles to arrive at study results.

OVERVIEW OF COLD CHAIN LOGISTICS OPERATIONS IN NIGERIA

Cold chain logistics operations in Nigeria are very minimal and only visible in the urban cities. Nigeria is
one the most populous nation in sub- Saharan Africa with an estimated population of about 200million
people (Aworh, 2021a). Thus, the population of Nigeria makes it ideal for the growth of cold chain logistics.
However, Aigbavboa & Mbohwa, (2020) argued that limitation of operations infrastructure for storage,
packaging and transportation is impeding the growth of cold chain logistics in Nigeria. Furthermore, Khan
& Ali, (2021); Singh et al., (2018) argued that cold chain logistics (CCL), operations includes refrigeration
and temperature-controlled operations which starts from the acquisition of raw materials and down to the
end consumers. Thus, cold chain logistics operations aim to maintain product integrity from production to
consumption, encompassing transportation, handling, and storage at the consuming destination (Dai et al.,
2020). However, Maintaining the freshness of perishables like tomato products is very vital to consumers
because these products are highly temperature sensitive and when exposed to other environmental
conditions and, when deteriorated, can easily cause adverse effects on human health, product prices and
food availability (Aworh, 2021b; Cassou et al., 2020). Similarly, Ndraha et al. (2018); Li et al. (2020); Li et
al. (2020); Sakai et al. (2020); Deng et al. (2021); Lim et al. (2022); Shoji et al. (2022) argued that real time
temperature monitoring and control, preserve the integrity of cold chain logistics operations and products.
Nigeria is still battling with providing the right type of infrastructure and creating the awareness among
stakeholders for the growth of cold chain logistics operations.

THE TOMATO VALUE CHAIN IN NIGERIA

Tomato known as (Lycopersicon esculentum mill) according to Ali et al. (2021) is the world’s largest
vegetable crop, with a total production of around 180 million metric tons per year. According to Ayomide et
al. (2019), Nigeria is a major producer of tomatoes with about 1.56 million metric tons. Similarly, according
to Abdul et al. (2020), tomato plays a critical role in meeting domestic and nutritional food requirement and
in generating income to producers and creating employment to all other service providers like; farmers,
wholesalers, retailers and transporters. In Nigeria, the major tomato processing industries are; Erisco Foods
Ltd, Vitals Products Limited, and Dangote Tomato plant Kadawa and Cadbury Nigeria, these industries are
Limited, and their operations are insufficient in meeting the growing needs for fresh tomato processing in
Nigeria (Abdul et al., 2020). Thus, according to Abimbola (2014); Victor & Eleojo Inekwe (2023);
Wongnaa et al. (2023) despite the numerous contributions of the tomato industry to poverty alleviation, in
Nigeria, the tomato value chain is faced with a numerous challenge such as agronomical, institutional and
post-harvest challenges which lead to huge tomato product losses and waste. Thus, Abdul et al. (2020);
Ugonna et al. (2015) opined that tomato wastage occurs mainly at the post-harvest stage during the tomato
product processing, packaging and distribution. Although, Ugonna et al. (2015) argued that about 1.8
million tonnes of fresh tomatoes are produced annually, more than half of these products are wasted because
of inadequate transportation, storage systems, and processing facilities that cannot handle the demand for
tomato products’ storage in Nigeria tomato value chains. Hence in order to maintain an optimum quality and
extend the shelf life of tomato it is stored at the ranged of 10°C — 15°C (Nassarawa & Sulaiman, 2019).

Table 1. outlines the criteria for tomato product acceptance and rejection in marketplaces, including
appearance, color, shape, texture, weight, size, weight, and species, which buyers and sellers consider before
making a selection decision.

Table 1. Criteria for tomato product acceptance in Nigerian markets (Authors’ survey 2023)

Requirement for acceptance Requirement for rejects
Appearance (freshness) Bursting and bruising
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Color Deep red, light red, light red, green, orange and black

tSOhr?gteo()whole oval shaped Abnormal external moisture

Texture (Firm) Infestation of the presence of fungi or insects

Weight per gram Extreme maturity

Size 3.0t0 5.0 Visual traces of fumigation

Specie Hybrid (UTC, Roma, Burpree Jubilge _Specie, Griffaton Tomato, UC-82B
seed 3, Roma, East- West Seed Varieties)

Ripe state Unripe state

Tomato Value Chain Stakeholders

The tomato value is a very important value chain that carters for the nutritional, health needs of consumers
(Kmiecik & Egbunu, 2022). The operations of the value chain are being coordinated by stakeholders who
play a major role at every stage of the value chain operations (Ugonna et al., 2015). Nigerian tomato value
operations involve three stakeholders shown in fig 3: regulators, distribution channel members, and logistics
service providers. Regulators include government and private sector authorities, distribution channel
members include farm suppliers, farmers, wholesalers, and retailers, and logistics service providers include
drivers and warehouse managers. These stakeholders ensure the storage and distribution of tomatoes at
ambient temperature for freshness.

Government
Authorities

Logistics Services
providers
operators
= Wholesalers
Tomato Value
Chain Key Distribution .
Stakeholders / Channel e
S i id
ervice providers Farmers
Farm
Suppliers
> Regulators

Fig. 3: The tomato value chain stakeholders (Zego & Husny, 2023)
Tomato Products and Their Major Market

Fresh tomato is highly consumed in Nigeria. It is a major staple that is highly consumed visible in most
Nigeria meals (Abdul et al., 2020). Nigeria has numerous markets for fresh tomato products, with most
produced in the northern region but primarily consumed in the southern region. The southern part of Nigeria
is an ideal market hub for these products, with the movement of tomatoes from source markets in Kano to
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Lagos market, acting as the main centre for sales This is shown in fig 4.
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Fig 4. Map showing the flow of Tomato from Kano to Lagos as the main markets and other markets location
in Southern Nigeria (Source; Authors ,2023)

RESULTS

Current Challenge of Cold Chain Logistics Operations in the Tomato Value Chain in Nigeria

Fig 5 illustrates a tree map that presents the current challenges confronting stakeholders. The Nigerian cold
chain logistics industry faces various challenges, affecting the performance of the tomato value chain. These
challenges are categorized into six main themes: supply chain, collaboration, production, farming,
government, policy, financial, and socio-economic. Sub-themes include infrastructure and resource
limitations, transportation and distribution problems, technology limitations, poor stakeholder synergy,
skills gap, lack of governance, and lack of community awareness.

Stakeholders Collaboration and Visibility Challenge

Skills gap

Tomato value chain challenges
Technology limitation

Infrastructure and resource limit...

Production and farming ch...  Transportation a...

Poor synergy among ...

Absence of government ...

Socio- Cultural challenges Finan...

Government and policy challenge

Fig 5. The tree map, showing current challenges of cold chain stakeholders in the tomato value chin in
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Nigeria.
This is highlighted in fig 6. Figure 6 shows the six (6), dominant themes that emerged from the study

finding on the current challenges facing Nigeria tomato value chains. These themes reflect the factors that
impede the performance of cold chain logistics stakeholders in the value chain.

Production and

Supply chain
challenges farming
challenges
Current
Stakehold challenges of
olaers S
collaborations COId, Cl_la"n Government
and visbility logistics and policy
challenge stakeholders in challenge
tomato value
chains
e cial Socio-cultural
challenge challenge

Fig 6. Themes of current challenges of cold chain logistics in the tomato value chains in Nigeria

Theme 1: Supply Chain Challenges

The theme discusses logistics operations disrupting the tomato value chain, affecting inventory
management, production processes, product storage, distribution, and customer services among service
providers;

FGD11, RQ1, PAMmmmmmm, the factors that cause supply chain challenges in the tomato value chain are
many some of which are the poor state of infrastructure like bad roads, financial constraints, technology
deficit, skill gap, poor maintenance culture, poor working standards and the absence of standard regulatory
framework.

Theme 2: Stakeholders Collaborations and Visibility Challenge

The growth of cold chain logistics in Nigeria’s tomato value chain is hindered by a lack of education and
knowledge about its importance, as well as a communication gap between regulators, distribution channel
members, and logistics service providers, as highlighted in participant transcripts;

FGDO05, P3; We the stakeholders like farmers, wholesaler, retailers and transporters operate independently
but we have cordial relationship between ourselves that promote the growth of our business but the
regulators like government are distant from us, we just hear their suggestions sometimes on televisions or
radios.

Theme 3: Financial Challenge

Stakeholders in Nigeria face financial challenges and in capabilities that hinder their self-sufficiency and
discourage investment in cold chain logistics business growth. High interest rates and difficulty accessing
grants make loans expensive, limiting access to infrastructure like warehouses, refrigerated trucks,
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conveyors, and insulated containers. These issues hinder the growth of tomato value chain operations;

FGDY, Q5, P2; “Most farmers here are smallholder farmers so the source for their finance is through self-
financing or cooperative financing”

FGDI13, Q5, P2; “We farmers face a lot of challenges raising money on our own to support our farming
operations”

Theme 4: Production and Farming Challenges

This theme reflects the eminent problems encountered in the tomato value that affect farming operations.
These problems range from resource shortages, pests’ infestation, climate change challenges and budget
constraints. Furthermore, the problems associated with the absence of sustainable agricultural techniques
and technology being utilized, poor market accessibility, budgetary limitations, and legal barriers that pose
as a challenge to stakeholders in the tomato value chain. This is depicted in participants transcripts as thus;

FGD5, RQ5, P2: The issue of technology support in modern times is a key challenge in our area of
business. Then, the issue of having the right infrastructure such as good road and networks for proper
product infrastructure availability for product distribution like good roads and road network is essential.

Theme 5: Government and Policy Challenges

Regulators complain about how the absence of government standard regulatory policy which affect
stakeholders’ performance and the quality of services being offered to consumers in the tomato value
chains. The absence of policy causes provision of non- uniform and sub-standard services. It also leads to
lack of direction, breeds inconsistency in service delivery, promote inefficiencies in service delivery and
increases the chances of risk occurrences in the tomato value chain. This further depicted in the transcripts
responses as thus;

interviewee 04, A3, Errrrrrrrr so far, Cold chain logistics policy is not yet available in Nigeria. However,
stakeholders are trying to draft one.

FGD1, Q2, P1; As far as | am concern, the government does not care about perishable product farmers like
us.

Theme 6: Socio- cultural

This theme reflects how belief systems, culture and traditional practices of stakeholders promote the use of
more manual traditional method than modern automated technologies like cold chain logistics technology.
This is also a major challenge that impede the growth of cold chain logistics in the tomato value chain in
Nigeria. This presented in transcripts as thus;

FGD1, RQ1, P2: Most of our operations are done using traditional methods, manual labour in tomato
product handling and packaging by the use of raffia packaging most times

Discussions

The result of study findings obtained from stakeholders such as; farmers, wholesaler, retailers, transporters
in the tomato value chain, reveal that cold chain operations are conspicuously absent in the initial up-stream
stages of the tomato value chain in Nigeria, that extends from the farm to the market located in Kano state
(Bagwali, Danbata, Garin Mallam) and during transhipment to Lagos markets (Agege lle Epe and Mile 12).
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Notably, these operations only become apparent at the down-stream stages of the tomato product value
chain, when products are already supplied to the Lagos markets are being transhipped from markets to
customer’s destination within Lagos State. This is corroborated by findings of Cassou et al. (2020); Gromko
& Abdurasulova (2018) who argued that during long distance transhipment of tomato product from their
source in the far north of Nigeria to the southern part where most of these product’s markets are located, no
cooling is provided for the product while on transit instead they are just exposed to natural air while on this
long-distance transits. The results of findings further shows that the absence of cold chain logistics at the
upstream level is evident among key service providers such as farmers, retailers, wholesalers, and
transporters, who lack awareness of cold chain logistics operations and benefits within the tomato value
chain. This makes them to suffer from huge product losses annually at post-harvest stages due problems of
storage and transportation. This further corroborated by studies of Abdul et al. (2020a); Ugonna et al. (2015)
who argued that huge Post-Harvest losses are being experienced in the tomato value chain annually due to
poor storage and transportation challenges. This study results also reveal that currently, cold chain logistics
operations are absent at the primary supply chain level of tomato product supply in Kano (Bagwali, Danbata
and Garin Mallam), from farm to market, but are present in the secondary supply chain level Lagos (Agege
Ile Epe and Mile 12), during transportation from markets to point of consumption.

The study findings reveal that currently, there is absence of seamless cold chain logistics operations in
Nigeria tomato value chains. Furthermore, study findings reveal that what is available in Nigeria is broken
cold chain logistics operation which faced with the challenges of multiple disruption in temperature control
and non-continuous temperature Flow. This is further corroborated by studies of Cassou et al. (2020);
Kitinoja (2013); Shao et al. (2022) who argue that temperature disruption and inconsistencies associated
with storage, transportation led to broken chain operations. The visible activities in Nigeria’s tomato value
chain are broken chain operations, which result in tomato product losses and waste because of the inability
to maintain consistency in temperature monitoring and control from the point of supply to the point of
consumption. This study findings also show that the tomato value chain’s cold chain logistics activities in
Nigeria have poor visibility which exposes the entire tomato value chain in Nigeria to the high risk of
tomato product losses. Hence, according to studies of Castelein et al. (2020); Han et al. (2021); Neusel &
Hirzel. (2022). Policy is a key driving force that promote performance of cold chain logistics stakeholders
and it needs to be in place to guide operational practices in value chains to avoid product losses.
Furthermore, Chukwu et al., (2018); Zego & Mohamad Husny.( 2023) argue that the absence of policy
affects cold chain logistics stakeholders’ general growth and performance leading tomato products losses in
the value chain.

The study reveals that the lack of government policy and other challenges, such as lack of refrigeration
infrastructure, poor visibility on cold chain logistics operations, distribution issues, regulatory system issues,
skills deficiencies, and lack of stakeholder synergy, contribute to the poor performance of stakeholders in
the Nigerian tomato value chain. The findings are categorized into six main themes: supply chain,
stakeholders’ collaborations and visibility, production and farming, government and policy, financial, and
socio-economic.

The study findings reveal that these challenges impede the adoption of cold chain logistics practices and
operations effectively in the tomato value chains in Nigeria. Some of responses from the study transcripts
are thus;

Interviewee, 02, A2; Challenges of cold chain logistics service providers include; Financial constraints,
poor state of infrastructure, technology gap, skills gap and no standard regulatory framework, and poor
coordination among stakeholders in the tomatoes value chains in Nigeria.

FGDI, Ql1, P3; But here in Kano we don’t have any cold chain logistics operations in place but only our
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traditional methods are in place which we use human labour for planting, harvesting, packaging and
loading of the products into the haulage vehicles for intracity and intercity transportation.

PURSUIT OF SUSTAINABLE DEVELOPMENT GOALS INITIATIVES (SDG2)

The Nigerian government is focused on reducing all forms of food insecurity (including chronic hunger and
malnutrition) by 2030, as part of the global vision of the SDG2 which aimed at “end hunger, achieve food
security and improved nutrition, and promote sustainable agriculture by 2030 according to Ayinde et al.
(2020). However, achieving the goals of SDG2 is a multi-stakeholder approach, including governments,
international organizations, the private sector, and civil society with the target of food security sustainability
at a global scale (Jouzdani &Govindan, 2021).. Similarly, Herrero 2021) argued that food systems
innovation is vital in achieving multiple sustainable developments goals in value chains like the tomato
value chains. Thus, according to Hansen et al. (2022), sustainable development goals objectives emphasize
the importance of sustainable agriculture, addressing malnutrition, promoting rural development, and
ensuring access to food for all, with a focus on leaving no one behind despite the challenge of climate
change.

LIMITATION

The study findings are limited to only the cold chain logistics stakeholders’ challenges in tomato value chain
within the Kano (Bagwai, Danbata, Garin Mallam) and Lagos (Agege, lle Epe, Mile 12 markets) trading
corridors. Not all stakeholders in this value chain were sampled. only those directly linked to the study area
were purposively sampled.

RECOMMENDATION FOR FUTURE STUDIES

Future research can extend beyond tomatoes to investigate challenges in cold chain logistics for various
perishable products in Nigeria. Exploring different value chains will provide a comprehensive understanding
of common issues, enabling policymakers and stakeholders to develop targeted solutions for sustainable and
efficient cold chain operations across the country.

CONCLUSION

The study findings reveal that the current challenges faced by cold chain logistics stakeholders in the tomato
value chain in Nigeria are both complex and multifaceted, reflecting on the intricate nature of this critical
component of the nation’s cold chain logistics industry. Thus, these challenges are responsible for the poor
synergy and performance of stakeholders in the tomato value chain and cold chain industry at large in
Nigeria. This further shows that while Nigeria boasts of a growing economy and a surging demand for fresh
temperature-sensitive products, the infrastructure and systems necessary to maintain the integrity of these
products remain underdeveloped and strained. In light of this, it is evident that addressing the challenges of
cold chain logistics stakeholders within the tomato value chain is not only a logistical necessity but a crucial
requirement for overall cold chains logistics operations economic growth and development. This will further
ensure the safe and effective distribution of temperature-sensitive products, attainment of food security and
healthy living in line with the sustainable development goal SD2 focus.
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