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ABSTRACT
Adherence to international food quality standards is essential for the growth and
competitiveness of horticultural products in the export market. However, smallholder
farmers in developing countries, including Kenya, face persistent challenges in meeting
quality standards requirements due to weak quality assurance practices, inadequate post-
harvest handling, poor traceability mechanisms, limited responsiveness to consumer-
driven quality preferences, and systemic constraints in the export environment. Despite
various reforms, the effectiveness of quality control measures in enhancing market
growth remains under-explored, particularly among farmers’ cooperative societies. This
study investigated the influence of quality assurance practices, post-harvest handling
practices, traceability mechanisms, and consumer-driven quality preferences on the
market growth of horticultural products. It also examined the moderating effect of the
export environment on these relationships in selected counties of the South Rift region of
Kenya. Anchored in a positivist philosophical paradigm, the study adopted an
explanatory survey design. It was guided by Garvin’s Eight Dimensions of Product
Quality, Actor-Network Theory, and Dynamic Systems Theory to capture both product-
level and systemic determinants of market growth. The target population comprised
1,891 smallholder farmers affiliated with registered farmers’ cooperative societies. A
sample size of 367 respondents was determined using Yamane’s formula (1967) at a 95%
confidence level and selected through stratified and simple random sampling. Data were
collected using structured, pre-tested questionnaires. Reliability was confirmed through
Cronbach’s alpha coefficients exceeding 0.80, while content validity was verified with
expert reviews, achieving a content validity index above 0.80. Data were analyzed using
descriptive statistics, linear, and multiple regression analysis, with diagnostic tests
conducted to confirm assumptions of normality, multicollinearity, and homoscedasticity.
The results showed that all four quality control measures variables;quality assurance
practices, post-harvest handling, traceability mechanisms, and consumer-driven quality
preferences,had positive and statistically significant effects on market growth.
Furthermore, the export environment significantly moderated these relationships,
demonstrating its role in either amplifying or constraining the market growth of
horticultural products among farmers’ cooperative societies. The study contributes
theoretically by integrating product-centric and system-level perspectives to develop a
comprehensive model of quality-driven market growth in horticultural exports.
Practically, it recommends that government agencies and development partners invest in
export-oriented extension services, targeted training on export compliance, public-private
partnerships for affordable storage and traceability technologies, and infrastructure
improvements to support cold chain logistics and transport. The study concludes that
quality control measures, when implemented within an enabling export environment,
significantly contribute to the market growth of horticultural products among smallholder
farmers. These insights offer valuable guidance for theory development, policy
formulation, and practice in the agricultural export sector
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CHAPTER ONE

INTRODUCTION

1.1 Background to the study

The worldwide market for horticulture fruits and vegetables has experienced significant

growth due to a variety of factors. Technological progress, including precision agriculture,

information technology for traceability, and improved cold chain logistics, has been

crucial in enhancing production efficiency and minimizing waste in the supply value

chain. These technologies have allowed growers to fulfill the increasing global demand

for fresh produce while upholding high standards of quality and food safety. The fresh

produce market had an estimated value of around USD 20.77 billion in 2021. Experts

project it to reach USD 40.24 billion by 2026, exhibiting a

compound annual growth rate of 10.2%. This highlights the crucial need for food supply

chain standards (Global Market Estimates, 2021; Data Bridge Market Research, 2023).

Europe holds a prominent position in the worldwide horticultural sector due to its

advantageous climatic conditions and its strong focus on promoting sustainable

agriculture techniques. The region's utilization of cutting-edge agricultural technologies

and substantial investments in research and development have established it as a front-

runner in the cultivation and global trade of top-tier fruits and vegetables (Global Market

Estimates, 2021). The spread of greenhouse farming practices and investments in

research and development have propelled the growth and competitiveness of the market

in North America. The growing consumer inclination towards organically cultivated and

locally sourced food has significantly boosted demand in developed nations and is rapidly

gaining popularity and adherence worldwide (Growth Market Reports, 2023).
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The horticulture market in Africa has witnessed substantial growth, making a

considerable contribution to the continent's agricultural exports. The industry has had

significant expansion, increasing from USD 3.75 billion in 1995 to USD 16 billion in

2014, with a steady annual growth rate of 7.54% (Science Direct, 2022). Advancements

in agricultural methodologies, governmental interventions, and the rising worldwide

demand for perishable agricultural products are primarily responsible for the significant

expansion. South Africa, Morocco, and Kenya have become significant contributors to

the export of horticultural products due to their advantageous climates, skills in

cultivation, and collaborative partnerships in the field of horticulture. African countries

face obstacles, such as strict quality requirements and impediments to entering markets.

However, there are substantial prospects for improving adherence to global standards and

growing into untapped markets. The continent's emphasis on improving agricultural

infrastructure, including cold storage and transportation facilities, has also contributed to

the expansion of the horticultural sector. Access to export markets necessitates adherence

to the value chain (Science Direct, 2022; Growth Market Reports, 2023).

The horticulture sector has experienced significant expansion at a local level, especially

in terms of exports.

Horticulture sub sector constituted more than 33% of the agricultural Gross Domestic

Product (GDP) and specifically, fruits and vegetables hold significant importance in this

range of products, serving as essential items for local consumption and major

commodities for export (Global Market Estimates , 2021 and the Kenya Ministry of

Agriculture, 2020). Further,Kenya has traditionally been a key exporter of fruits and

vegetables; however, recent trends have shown a notable decline in export volumes.
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According to a report by the Horticultural Crops Directorate (HCD, 2019), the country

recorded a decrease in the volume of exported vegetables from 87,240 metric tonnes in

2017 to 78,328 metric tonnes in 2018, representing a 10.2% drop. Similarly, fruit exports

declined from 57,093 metric tonnes in 2017 to 51,507 metric tonnes in 2018, largely

attributed to increased competition in international markets, non-compliance with export

standards, and post-harvest losses. These declines raise concerns about the sustainability

of the sector’s contribution to the economy and highlight the need for improved quality

control measures and value chain interventions

Commonly cultivated fruits in Kenya include mangoes, guavas, avocados, pineapples,

papayas, grapes, strawberries, and passion fruits. The vegetable group comprises crops

such as tomatoes, onions, cabbages, carrots, turnips, and French beans. Farmers grow

these items in various places, with the South Rift, which includes Kericho, Narok, and

Bomet counties, being notable areas for horticultural farming. The exportation of

horticultural productsfrom Kenya has experienced significant expansion, propelled by

rising international demand and the country's advantageous climatic conditions that

enable continuous production (Ministry of Agriculture, 2019).

Nevertheless, the sector faces certain obstacles that impede its full potential. An

important obstacle is ensuring compliance with the rigorous quality and safety criteria

mandated by global markets. These criteria include adhering to Maximum Residue

Levels (MRLs) for pesticides, complying with Good Agricultural Practices (GAP), and

fulfilling certification requirements such as GlobalGAP. Limited access to training and

resources hinders many small-scale farmers from meeting these criteria. According to the

Fresh Produce Exporters Association of Kenya (2018), a limited percentage of small-
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scale farmers have obtained certification, which hinders their access to profitable export

markets.

Insufficient infrastructure, especially in rural regions where numerous small-scale

farmers operate, is a significant obstacle. Significant post-harvest losses, estimated to be

approximately 30% for perishable agricultural products like fruits and vegetables, are a

result of inadequate road infrastructure and the absence of refrigerated storage facilities

(Ministry of Agriculture, 2019). These losses reduce the exportable produce and

jeopardize farmers' profitability.

Logistical challenges may present a substantial obstacle. The exportation of horticulture

products entails a series of stages, encompassing harvesting, transportation, handling, and

shipment. Any disruptions or mismanagement at any stage can jeopardize the quality of

the produce. According to the Kenya Horticultural Exporters Association (2021),

deficiencies in the supply chain, along with bureaucratic obstacles in customs clearance,

sometimes lead to missed chances in the market and financial setbacks.

The horticultural sub-sector in Kenya, specifically the fruits and vegetables segment, has

substantial potential for economic growth and poverty reduction. However, to fully

exploit this potential, several challenges must be addressed. These include the need to

enhance compliance with international quality standards, improve infrastructure,

streamline logistical procedures, and respond to consumer-driven quality preferences,

particularly for small-scale farmers. These sentiments are strongly echoed in the Fresh

Produce Exporters Association of Kenya (FPEAK) 2021 report, which recognizes the

sector as a major contributor to Kenya’s economy and employment, particularly among

rural households. While export values have shown consistent growth, the report
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highlights significant barriers hindering the sector’s full potential. Key among these are

high post-harvest handling costs, expensive air freight, and poor sanitary and

phytosanitary (SPS) compliance. FPEAK underscores the urgent need for investments in

fumigation and hot water treatment facilities, enhanced cold chain systems, and

infrastructural upgrades to meet the stringent requirements of international markets.

Furthermore, the report calls for strengthening the capacity of producers—especially

smallholder farmers—to comply with global food safety and traceability standards.

Therefore, the FPEAK report supports the assertion that without addressing these

systemic constraints, the horticulture sub-sector cannot realize its full economic or

poverty-reducing potential.

1.1.1 Quality Control Measures

Quality control measures in the export of horticultural products particularly fruits and

vegetables have become a cornerstone of global trade. These measures ensure that food

products meet international safety, health, and quality benchmarks, which are critical for

market access and consumer protection. The increasing global focus on food safety is

largely driven by concerns over food fraud, where economic motives can lead to practices

that compromise human health. In response, efforts have been directed toward

strengthening supply chain integrity and ensuring that production processes yield food

that is safe for consumption (FAO & CIRAD, 2021).

The emphasis on quality control measures gained significant momentum following the

establishment of the World Trade Organization (WTO) in 1995, which marked a turning

point in how international trade in agricultural and food products was governed. One of
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the key outcomes of this global shift was the introduction and enforcement of Good

Agricultural Practices (GAPs) and Sanitary and Phytosanitary (SPS) standards, which

have since become fundamental pillars of quality assurance in global food systems. These

regulatory frameworks were designed to set clear and harmonized guidelines for ensuring

food safety, safeguarding plant and animal health, and protecting the environment. As

part of quality control systems, GAPs promote responsible on-farm practices, including

the proper use of pesticides, water management, soil health, and hygiene protocols, while

SPS measures establish benchmarks to prevent the introduction and spread of pests,

diseases, and contaminants through traded products. For countries engaged in

horticultural exports, adherence to these standards is not only essential for accessing

foreign markets but also for maintaining competitiveness and consumer trust. Ultimately,

the overarching objective of these quality control frameworks is to promote the

production and trade of food that is safe, nutritious, and free from hazards contributing to

global food security and supporting sustainable agricultural development in an

increasingly competitive export environment (FAO, 2018).

Food safety, traceability, environmental sustainability, and social welfare across the

horticultural value chain are considered vital quality control pillars. Compliance with SPS

standards remains a non-negotiable practice in international trade. WTO member states

are required to develop national regulatory mechanisms that align with international

protocols, often guided by institutions such as Codex Alimentarius, FAO, WHO, and the

International Plant Protection Convention (IPPC). These protocols help eliminate food

hazards like chemicals, toxins, and pathogens and prevent pest and disease infestations in

crops. Furthermore, the protocols promote strong legal frameworks, inspection and audit
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regimes, analytical and dispute resolution mechanisms, training programs, and reliable

data-sharing systems, which form the backbone of quality control in food systems

(COLEAD, 2022).

In response to heightened global awareness, various international food quality standards

have been established to govern the entire horticultural supply chain. It is now recognized

that lapses in food quality can occur at any stage of the value chain from production to

post-harvest handling and marketing. To stay competitive, exporting nations must align

with international food safety protocols. The Codex Alimentarius, created by FAO and

WHO in 2019, is among the most widely accepted frameworks. It consolidates

international standards and serves as a benchmark for quality control, ensuring consumer

safety and fair trade practices. Godefroy (2014) highlights the efficacy of Codex in

offering small-scale producers specific guidance to meet minimum export requirements

despite the associated costs.

In addition to Codex, the United Nations (2020) issued non-binding minimum quality

standards for fresh fruits and vegetables, addressing aspects such as visual appearance,

hygiene, pest and disease absence, maturity, packaging, and clear labeling. These

elements are part of broader quality control frameworks that integrate tools such as

Hazard Analysis and Critical Control Points (HACCP). HACCP systems are designed to

identify, eliminate, or mitigate risks within the supply chain, ensuring that horticultural

goods meet defined safety thresholds and build consumer confidence (Abd El-Razik et al.,

2018).
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Member countries of the Organization for Economic Co-operation and Development

(OECD) have progressively adopted and implemented standards that are closely aligned

with internationally recognized Good Agricultural Practices (GAPs). These standards

play a vital role in strengthening quality control measures within the horticultural sector

by focusing on critical elements of product assurance. Specifically, the guidelines

emphasize maintaining cleanliness throughout the production and handling process,

implementing effective pest and disease control strategies, preserving the freshness and

physical integrity of produce, ensuring appropriate temperature control during storage

and transportation, and achieving uniformity in size, shape, and packaging. Collectively,

these quality parameters are enforced as routine checkpoints across the value chain, from

farm-level production to the point of export. They are designed not only to uphold food

safety and minimize spoilage or contamination risks but also to enhance the visual appeal

and marketability of horticultural products. For producers, especially those targeting

premium international markets, adherence to these standards is essential for sustaining

market access, building consumer trust, and demonstrating a consistent commitment to

high product quality. By embedding these quality control measures into their production

systems, OECD member states have helped establish a benchmark for global horticultural

trade that other nations, including Kenya, can align with to remain competitive (OECD,

2020).

In Kenya, there is increasing recognition of the critical need to comply with international

quality standards for fruits and vegetables destined for export markets. However, small

and medium-scale producers frequently encounter significant challenges in embedding

Sanitary and Phytosanitary (SPS) related controls within their production and handling
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processes. These challenges are often compounded by limited technical capacity,

resource constraints, and inadequate infrastructure. Nderitu (2021) observes that both the

government and the private sector have acknowledged these gaps and are now working

collaboratively to strengthen institutional frameworks, build capacity, and facilitate

compliance with both mandatory and voluntary standards. In addition to SPS measures,

these producers are also facing mounting pressure to adhere to evolving market-driven

requirements such as organic certification and fair-trade compliance. These have become

increasingly prominent as essential elements of quality control, especially in accessing

high-value and niche export markets that demand not only safety and quality but also

sustainability and ethical production practices.

The quality of planting material is a foundational element in maintaining the overall

integrity, safety, and productivity of horticultural products destined for both domestic and

international markets. High-quality seeds and seedlings form the first line of defense in

quality control, as they directly influence crop yield, resistance to pests and diseases, and

the uniformity of produce. In Kenya, this critical responsibility falls under the Kenya

Plant Health Inspectorate Service (KEPHIS), the national authority mandated to regulate,

certify, and monitor seeds and planting materials. KEPHIS operates in line with globally

recognized quality control protocols, including the OECD Seed Schemes and

International Seed Testing Association (ISTA) standards, which provide standardized

procedures for sampling, testing, inspection, and certification. These international

benchmarks ensure that planting materials used in Kenya meet stringent requirements in

terms of genetic purity, viability, and phytosanitary health. Through its activities—such

as field inspections, laboratory testing, training of producers, and issuance of
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phytosanitary certificates, KEPHIS helps safeguard the reliability of inputs used in

horticultural production. By enforcing these standards, Kenya strengthens its compliance

with export requirements, enhances the reputation of its horticultural sector, and boosts

its competitiveness in global agricultural markets (Kimani, 2017).

The adoption of Kenya Good Agricultural Practices, which is harmonized with the

internationally recognized Global GAP protocols, has significantly enhanced the scope

and effectiveness of quality control measures among Kenyan horticultural producers,

cooperatives, and agri-based enterprises. This alignment with global standards has

enabled local producers to implement structured and verifiable practices that ensure

product safety, consistency, and compliance with export requirements. The Kenya GAP

framework comprehensively addresses both pre-harvest and post-harvest stages,

emphasizing proper agronomic practices, responsible use of agrochemicals,

environmental sustainability, and labor safety. In the post-harvest phase, the standards

extend to the handling, cleaning, storage, packaging, and transportation of horticultural

products to minimize contamination and preserve freshness. Moreover, Kenya GAP

places strong emphasis on traceability mechanisms systems, requiring producers to

document and track product movement from farm to market. These traceability

mechanisms are complemented by requirements for nutritional labeling, certification

details, and clear indication of product origin, all of which contribute to consumer

assurance and market transparency. By following these rigorous protocols, Kenyan

producers are better positioned to meet the expectations of discerning international

buyers, build brand credibility, and foster long-term trust in export markets. The system
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not only enhances product quality but also opens opportunities for Kenyan horticulture to

compete more favorably in the global arena (Kariuki, 2014).

Certification remains a critical component of quality assurance in horticultural export

systems, as it serves as formal proof that producers comply with prescribed safety,

environmental, and product handling standards. However, the certification process can

become a significant challenge, particularly when producers especially small-scale

farmers misinterpret the specific quality requirements imposed by different export

markets. According to Oxfarm (2015), this confusion often arises due to the complexity

and variability of market-specific criteria, where each destination may have distinct

protocols regarding pesticide residues, labeling, packaging, or post-harvest treatment.

Such misunderstandings not only hinder compliance but can also lead to unintentional

non-conformity that disqualify products from export. In more severe cases, food fraud

which includes: the intentional adulteration, substitution, or misrepresentation of food

products for financial gain and poses a serious threat to quality control systems. These

practices can significantly undermine consumer confidence, damage the country’s export

reputation, and result in the loss of market access in strict regulatory environments. In

response, organizations such as FAO and WTO (2015) underscore the importance of

robust traceability mechanisms, which are essential in tracking the origin, movement, and

handling of products throughout the supply chain. Such systems not only enhance

transparency and accountability but also play a key role in preserving the integrity of

certified products and ensuring that they consistently meet international quality

expectations.
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Karippacheri, Rios, and Srivastava (2017) argue that many smallholder farmers in

developing countries, including Kenya, continue to rely heavily on manual traceability

mechanisms mechanisms, such as handwritten records or basic logs, to track the

movement and handling of their horticultural produce. While these traditional methods

may offer a basic level of accountability, they are often inconsistent, difficult to verify,

and vulnerable to data loss or manipulation. As such, they fall short of meeting the

increasingly stringent and sophisticated quality control requirements set by international

markets, especially those that demand real-time data, transparency, and proof of

compliance throughout the supply chain. To address these limitations, the World

Economic Forum (2019) strongly advocates for the adoption of digital traceability

technologies, including bar-coding systems, block chain platforms, and mobile-based

tracking applications. These innovations allow producers, exporters, and regulatory

bodies to monitor and authenticate product flows with greater accuracy and speed. Digital

systems not only improve transparency but also contribute to building consumer trust,

especially in high-value export destinations where product origin, safety, and

sustainability are major concerns. Furthermore, enhanced traceability mechanisms to

increase product competitiveness by helping exporters meet certification requirements,

resolve disputes quickly, and respond to market demands with greater agility.

1.1.2 Quality Assurance Practices

Chen et al. (2018) emphasized the importance of strict quality assurance practices

standards, as well as the impact of training and capacity building on improving export

performance. They emphasized that comprehensive training programs enhance firms'

abilities to meet international quality standards, thus increasing their competitiveness in
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global markets. Jafari and Azizi (2017) emphasized the importance of inspections and

audits in ensuring product quality and consistency. They highlighted that these processes

are crucial for accessing and retaining export markets.

Tripp & McReynolds (2019) discuss the certification process for food safety known as

GAP certification. They emphasize that compliance with this certification is both

mandatory and optional, depending on the circumstances. In both cases, the requirements

for external and internal audits are identical. These requirements include the need for a

written manual, proper dissemination of necessary materials to producers, clear

identification of risks, a food safety plan, and the documentation of progress through

reports. These stringent regulations require manufacturers to be accountable and meet the

expectations of purchasers in various market destinations.

In the African setting, Ouma and Munyoki (2015) emphasize the importance of capacity

building and training to address the skill shortages that prevent enterprises from meeting

international quality standards. This study highlighted the significant impact of regional

trade agreements in establishing uniform quality standards, which in turn makes it

simpler to enter regional markets. Mutuku et al. (2019) emphasized that quality assurance

practices measures such as inspections and audits have a significant influence within the

East African Community. They highlighted that regular audits are essential for ensuring

compliance with standards, which in turn enhances customer trust and confidence in the

export market. Nyaga and Muthui (2020) examined the impact of aligning regional

governmental laws on trade barriers and market access for local manufacturers. They

found that harmonization of regulations can reduce trade barriers and improve market

access, resulting in increased export volumes.
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Researchers have examined the relationship between quality assurance practices, training,

capacity building, and the export market in the specific context of Kenya, with a focus on

local dynamics. Muthoni and Maina (2017) emphasized that the insufficiency of training

and capacity building continues to be a major obstacle for Kenyan companies in

achieving international standards. This implies that increasing training programs has the

potential to significantly increase export quality. Kariuki and Ochanda (2020) examined

the significance of inspections and audits, demonstrating that thorough quality

evaluations are crucial for upholding product standards, which is necessary for gaining

entry into global markets. In their study, Karanja et al. (2021) analyzed the influence of

government regulations and trade agreements on Kenyan exports. They found that having

favorable regulatory frameworks and advantageous trade agreements greatly enhances

market access and boosts sales for Kenyan exporters.

1.1.3 Post-Harvest Handling Practices

Researchers have thoroughly investigated the influence of post-harvest handling practices

on export performance. Kader and Rolle (2015) highlighted the importance of employing

appropriate storage methods to maintain the quality and prolong the shelf life of

agricultural products. These factors directly impact the marketability of such products in

international markets. Manktelow et al. (2016) emphasized the importance of innovative

packaging options in safeguarding items during transportation and fulfilling the rigorous

quality criteria set by global purchasers. In addition, Henson and Humphrey (2015)

investigated the significance of transportation logistics in guaranteeing the punctual and

secure transit of goods, which is crucial for upholding their quality and competitiveness.

These factors emphasize that effective post-harvest handling procedures are essential for
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achieving export advantages for both producers and consumers. Affognon et al. (2015)

highlighted that insufficient storage infrastructure in sub-Saharan Africa frequently

results in substantial post-harvest losses, hence diminishing the amount and quality of

products available for export. They contended that improving export performance hinged

on the importance of strengthening storage facilities. Kitinoja et al. (2018) emphasized

the significance of implementing suitable packaging technologies in the region to

minimize losses and guarantee that products adhere to international standards. This is

crucial for establishing trust in the credibility and efficiency of the value chain supply.

Mutungi and Affognon (2017) investigated the impact of transportation obstacles, such as

inadequate road infrastructure and a lack of refrigerated transit facilities, on the capacity

of African manufacturers to supply superior products to global markets. This situation

highlights the importance of improving regional storage capabilities, packing, and

transportation in order to increase export potential and competitiveness.

Ndungu et al. (2016) emphasized that numerous Kenyan farmers encounter difficulties

associated with insufficient storage infrastructure, leading to significant post-harvest

losses and diminished product amount that fails to reach export criteria. This implies that

allocating resources to advanced storage technology has the potential to greatly enhance

the durability and caliber of agricultural exports from Kenya. Wainaina et al. (2018)

emphasized the importance of using improved packing materials and processes to

preserve product quality during transportation and match the standards of global markets.

Kiplagat and Mwangi (2019) discuss the significance of transportation infrastructure in

Kenya, highlighting that inadequate road conditions and inefficient logistical systems

frequently result in delays and degradation of product quality during transit, hence
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adversely affecting export sales. This underscored the urgent requirement to upgrade

post-harvest handling techniques in Kenya in order to bolster export competitiveness.

1.1.4 Traceability Mechanisms

People widely acknowledge the significance of traceability mechanisms in upholding

market standards and enabling market entry. Global markets increasingly expect

extensive documentation systems to provide product traceability, ensuring food safety

and quality. Hobbs (2020) emphasized this importance. Mol (2015) highlighted the

importance of contract farming arrangements in ensuring consistent quality and

availability of food. These arrangements usually involve requirements for adhering to

particular production standards and traceability mechanisms criteria. In their study,

Gellynck et al. (2018) investigated the potential of government rules and trade

agreements to improve traceability mechanisms by establishing explicit standards and

promoting international collaboration. This, in turn, can lead to better market

opportunities and increased sales.

Kateris et al. (2022) recognize the significance of traceability mechanisms in the

administration of food safety and regulations, which ultimately benefits producers,

consumers, and the general public. Nevertheless, within the agricultural sector, the

participants in the sub sector were still lagging in fully implementing modern traceability

mechanisms in accordance with the prescribed international standards. These standards

encompass a variety of aspects, such as the system's ability to record product quality, its

source, the connection between producer and consumer, product codes, tracking

movements, channels for sharing information, and the ability to store data for assessment

and verification throughout the supply chain.
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Ayanwale et al. (2016) argued that in the African agricultural sector, where informal

transactions are still prevalent, proper documentation techniques are crucial. They

emphasized that guaranteeing traceability mechanisms can greatly improve the

legitimacy of exports. Ochieng et al. (2018) emphasized the significance of regional trade

agreements in standardizing traceability mechanisms standards. This streamlines the

process of adhering to regulations for exporters and enables them to easily enter nearby

markets. This suggests that improving traceability mechanisms through documentation

and implementing contract farming can significantly boost the competitiveness of African

exports.

Kamau et al. (2019) highlighted the significance of documentation in traceability

mechanisms systems, specifically pointing out that Kenyan exporters face challenges in

maintaining thorough records due to resource constraints and inadequate infrastructure.

Enhancing documentation methods could significantly improve Kenyan products

'traceability mechanisms and marketability. Kariuki and Mwangi (2020) argue that

contract farming offers significant advantages to smallholder farmers. These include

access to global markets and the guarantee of meeting strict quality and traceability

mechanisms requirements. In their study, Mutuku et al. (2021) investigated how

government laws and trade agreements contribute to the establishment of traceability.

They emphasized that having beneficial regulatory frameworks and trade agreements is

critical for improving Kenyan exporters' capacity to access foreign markets and boost

sales.
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1.1.5 Consumer-driven Quality Preferences

There is widespread recognition that consumer-driven quality preferences are central to

shaping the success and sustainability of horticultural exports in today’s competitive

global markets. These preferences are not static; rather, they evolve continuously in

response to changing lifestyles, health consciousness, cultural trends, and income levels.

As a result, producers and exporters are increasingly required to customize their

production practices, post-harvest handling, and marketing strategies to meet these

evolving expectations. Bachev (2017) emphasized that understanding the preferences of

target consumer groups, especially regarding aspects such as product safety, visual appeal,

taste, shelf-life, and environmental sustainability—is vital for exporters aiming to gain a

foothold in international markets. He noted that such insights into consumer behavior

allow exporters to make strategic decisions about varietal selection, quality grading,

certification, and packaging, thereby enhancing their competitive edge. Monitoring

demand shifts in real-time and interpreting them through a quality lens is no longer

optional; it is a strategic imperative for exporters seeking to build long-term market

relationships and brand loyalty.

In examining global shifts in consumption behavior, Liu et al. (2019) highlighted the

growing complexity and speed at which demographic trends and consumer preferences

are transforming global food markets. Their study underscores the critical need for

exporters to adopt an agile and consumer-responsive approach, particularly as health,

convenience, and ethical considerations become dominant in purchasing decisions. The

authors point out that successful exporters differentiate themselves by consistently

aligning their product attributes, such as external appearance, freshness, nutritional
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composition, origin transparency, and safety guarantees with what modern consumers

value most. Moreover, Liu et al. argue that by closely tracking global consumption

patterns, exporters can not only adapt their existing products but also innovate and

diversify their offerings to tap into emerging market segments, such as organic, allergen-

free, or sustainably packaged produce. Proactively responding to these trends strengthens

exporters’ ability to meet market-specific quality demands, access premium markets, and

build resilience against market volatility through consumer loyalty

Kaplinsky and Morris (2018) observed that consumer-driven quality preferences do not

operate in isolation but are significantly shaped by the regulatory frameworks and trade

agreements that govern international commerce. These policy instruments either reinforce

or constrain how quality standards are formulated, interpreted, and enforced across

different markets. For example, while some trade agreements promote harmonization of

standards and mutual recognition of certifications, others impose unique or stricter

requirements that exporters must meet to gain entry. Such frameworks determine what

attributes, such as pesticide limits, labeling norms, or sustainability certifications are

prioritized in different consumer markets. When these regulatory conditions are favorable

and aligned with consumer demand, they tend to lower entry barriers, streamline

certification processes, and encourage broader market access for producers who meet

evolving expectations. Kaplinsky and Morris argue that exporters who understand the

interplay between consumer preferences and regulatory instruments are strategically

better equipped to design products that meet both formal requirements and informal

consumer expectations. This not only improves compliance but also positions them to
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leverage regulatory advantages for sales growth and competitive differentiation in

complex global markets.

In the African context, Ncube et al. (2016) underscored the particular difficulties faced by

exporters operating within fragmented and often unpredictable consumer markets. These

markets are characterized by inconsistent demand patterns, limited purchasing power in

some segments, and weak infrastructure for consumer data collection. Such volatility

makes it challenging for producers to align their production systems with the quality

expectations of both domestic and export-oriented consumers. The authors highlight that

without reliable data on consumer behavior such as taste preferences, spending habits, or

brand loyalty,it becomes difficult to make informed decisions on product development,

quality control, and market targeting. To overcome this challenge, Ncube et al. advocate

for the strengthening of market intelligence infrastructure, which includes investments in

consumer data analysis tools, forecasting systems, and feedback mechanisms. By doing

so, producers and exporters can better anticipate emerging trends, tailor their production

and post-harvest practices to consumer needs, and enhance their responsiveness to

quality-driven market opportunities both regionally and internationally.

The expansion of a more affluent, urbanized, and quality-conscious middle class in

Africa has begun to significantly reshape regional consumption dynamics, particularly in

the horticultural sector. Ogutu et al. (2017) noted that this socioeconomic shift is

cultivating a new class of consumers who are not only demanding better quality and more

diverse products, but who also value traceability, nutritional content, and ethical sourcing.

This growing market segment is influencing production choices, branding strategies, and

packaging techniques. Exporters who are responsive to these emerging preferences, by
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upgrading production standards, improving branding, and aligning with traceability

expectations—are well-positioned to tap into these evolving consumer needs, thereby

creating new growth opportunities within both regional and international markets.

In the Kenyan context, Njuguna and Opiyo (2018) emphasized that successful

participation in international markets depends heavily on a nuanced understanding of

domestic consumption behaviors, including price sensitivity, taste preferences, and

competitive product positioning. They stressed that exporters must go beyond regulatory

compliance and invest in market intelligence tools, including consumer preference

tracking, feedback systems, and market segmentation analysis. Such tools can inform the

adaptation of products to specific consumer demands and guide value addition strategies,

such as improved packaging, branding, or fortification that enhance product appeal. By

aligning local supply systems with global consumer expectations, Kenyan exporters can

build stronger market presence and achieve more sustainable export growth.

In support of this perspective, Wambugu and Kirimi (2020) conducted a detailed study on

consumption trends in export markets, concluding that exporters must continuously

review and adapt their product profiles, including attributes such as taste, variety, size,

labeling, and shelf life. Their findings underline the importance of remaining responsive

to consumer feedback and shifting buyer preferences, especially in highly competitive

and fast-evolving international markets. Similarly, Karanja et al. (2021) pointed out that

favorable policy frameworks and well-negotiated trade agreements play a vital role in

enabling exporters to meet rising quality expectations. Strategic partnerships between

government and industry stakeholders can help address supply chain constraints, enhance
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product compliance, and empower exporters to meet consumer-driven demands more

effectively.

1.1.6 Export Environment

Li and Li (2016) emphasized the far-reaching influence of government regulations and

international trade agreements on shaping the dynamics of global export markets. They

argued that favorable trade agreements such as tariff reductions, mutual recognition of

standards, and streamlined customs procedures, create a more enabling environment for

exporters by lowering entry barriers and reducing transaction costs. Similarly, supportive

national policies, including incentives, subsidies, and technical assistance, contribute to

improved production capacity and compliance with quality standards. When these

frameworks are in place, exporters are better positioned to expand into new markets,

increase product visibility, and enhance their competitive edge, leading to sustained

growth in export sales and stronger trade relationships.

Expanding on the role of policy environments, Barkum (2021) emphasized the critical

role of regulatory support in promoting robust and reliable export commerce. He pointed

out that when governments implement clear, harmonized regulations, especially in

sectors like horticulture, exporters can consistently meet market-specific requirements,

thereby ensuring the regular supply of food commodities to importing countries. This not

only facilitates trade but also contributes to nutritional improvement and dietary diversity

in regions facing food shortages or limited access to particular products. As a result,

consumer markets benefit from a more stable and varied food supply, while exporters

gain from predictable demand and stronger market access.
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In the context of African trade, Adenutsi and Afawubo (2020) highlighted the growing

significance of regional trade agreements such as the African Continental Free Trade

Area (AfCFTA) in aligning standards, enhancing regulatory coherence, and removing

non-tariff barriers. These agreements help streamline trade flows within the continent,

making it easier for exporters to navigate the complexities of diverse consumer

preferences, compliance mechanisms, and pricing structures across neighboring countries.

More importantly, they foster greater regional integration, allowing African producers to

respond more efficiently to shifting consumption trends, scale operations, and benefit

from economies of scale. For horticultural exporters in particular, these frameworks offer

a strategic pathway to capitalize on both regional and global demand.

Kenya has implemented laws and regulations that promote the export of its horticulture

goods in order to increase its competitiveness on the international market. Nevertheless,

adherence to market standards can occasionally impede growth. Otieno (2016) proposes

that in order to preserve and expand Kenya's market dominance in global markets, it is

imperative for private and governmental organizations responsible for overseeing

horticulture production and marketing to provide assistance to farmers, especially those

operating on a small scale. Wambui (2017) also highlights the importance of providing

assistance to farmers in order to enable them to satisfy the requirements of the market.

Global Good Agricultural Practices (GAPs) influence the ability of Kenyan products

from small-scale farmers to enter the market. However, these products face obstacles due

to strict regulations regarding quality standards, particularly in relation to storage

facilities, food transparency, accountability in the supply chain, traceability, and the slow

implementation of modern market information technologies (Snel, et al 2021). According
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to Heher and Steenbergen (2020), global customers have a significant impact on the

international food supply chain, and the implementation of good agricultural practices

(GAPs) and certification processes serve as catalysts in this chain. However, international

purchasers often compel small-scale producers to adhere to quality and product

conformity standards, leading to compliance issues. Nanjunja et al. (2016) observed that

the presence of effective food supply chains and adherence to food safety and horticulture

marketing standards had a significant influence on Kenya's export expansion.

According to the Kenya Institute for Public Policy Research and Analysis (KIPPRA),

Kenya has the potential to take advantage of global and regional markets, even in the face

of a difficult business environment and difficulties in achieving market requirements

(KIPPRA, 2017). The Kenya Crops (horticulture Crops) Regulations 2019 provide a set

of rules and regulations that horticulture farmers must adhere to in order to comply with

the export environment requirements. The key aspects encompassed in this category are

the implementation of measures to ensure the safe manufacturing and handling of

products, the ability to track and trace products along the supply chain, the proper

transportation of goods, the use of suitable packing houses and equipment, compliance

with phytosanitary regulations, the analysis of residues, the maintenance of accurate

paperwork, and the observance of general hygiene practices.

1.1.7 Horticultural Market Growth in Kenya

The horticulture sub-sector in Kenya plays a pivotal role in the country's agricultural

landscape, significantly contributing to national economic development. It encompasses

the intensive cultivation and harvesting of high-value crops such as fruits, vegetables,

flowers, and ornamental plants, which are essential for both food security and foreign
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exchange earnings. According to the Kenya National Bureau of Statistics (2020),

horticulture accounted for over 33% of the agricultural Gross Domestic Product (GDP),

underscoring its importance within the broader agricultural sector. Among the

horticultural products, fruits and vegetables are particularly prominent, serving as key

commodities for domestic consumption while also forming a major component of

Kenya’s export portfolio.

Kenya produces a wide range of horticultural crops, with major fruit varieties including

mangoes, avocados, pineapples, bananas, and passion fruits. In the vegetable category,

commonly cultivated crops are tomatoes, onions, cabbages, kales, carrots, and export-

oriented crops such as French beans and snow peas. These crops are cultivated both for

subsistence and commercial purposes, with a growing number of smallholder farmers

shifting toward market-driven horticulture due to its relatively short production cycles

and high returns per unit area. The South Rift region, comprising counties such as

Kericho, Narok, and Bomet, is particularly notable for its thriving horticultural activity.

This is largely attributed to favorable climatic conditions, fertile volcanic soils, reliable

rainfall patterns, and expanding access to road networks and market linkages. The region

has witnessed increasing engagement of organized farmer groups and cooperatives that

facilitate aggregation, post-harvest handling, and access to regional and export

markets.The Ministry of Agriculture (2019), Kenya’s horticultural exports have recorded

significant growth over the past decade, with fruits and vegetables being among the

leading contributors. This growth has been propelled by rising international demand,

expanding bilateral and multilateral trade agreements, and Kenya’s year-round

production capacity supported by its diverse agro-ecological zones. However, despite this
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potential, the sector still faces critical constraints such as limited post-harvest

infrastructure, fluctuating quality standards, and weak traceability systems, especially

among small-scale producers. These factors underscore the need for targeted investments,

regulatory alignment, and improved extension services to unlock the full economic and

social potential of the horticultural industry in Kenya.

Notwithstanding its promise, the sector encounters various obstacles. Complying with the

rigorous quality and safety requirements mandated by global markets poses a major

challenge. Small-scale farmers often have challenges meeting standards such as

Maximum Residue Levels (MRLs) for pesticides, Good Agricultural Practices (GAP),

and certifications like GlobalGAP due to their limited access to training and resources.

According to the Fresh Produce Exporters Association of Kenya (2018), a small

percentage of small-scale farmers have obtained certification, resulting in the majority of

farmers relying heavily on local marketplaces and missing out on the opportunity to reach

the profitable export market.

Insufficient infrastructure, particularly in rural areas, hinders the sector's expansion.

Significant post-harvest losses, estimated to be over 30% for perishable crops like fruits

and vegetables, are a result of inadequate road infrastructure and a scarcity of refrigerated

storage facilities (Ministry of Agriculture, 2019). These losses reduce the quantity of

produce suitable for export and jeopardize farmers' profitability. These obstacles are

compounded by logistical problems. The export process comprises various stages, such

as harvesting, transportation, handling, and shipment. Any delays or mistreatment can

jeopardize the quality of the goods. According to the Kenya Horticultural Exporters

Association (2021), supply chain inefficiencies and bureaucratic obstacles in customs
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clearance sometimes lead to missed market opportunities and financial losses.

Addressing the persistent challenges facing Kenya’s horticultural sub-sector particularly

in the fruits and vegetables segment is of paramount importance due to its considerable

potential to drive inclusive economic growth, generate employment, and contribute to

poverty alleviation, especially among smallholder farmers. Despite its promise, the sector

grapples with various bottlenecks that limit productivity and competitiveness in both

domestic and export markets. According to Omwude et al. (2020), meaningful

improvement requires a multi-pronged approach that focuses on aligning with

internationally recognized quality standards, which are essential for gaining market trust

and access. Additionally, investments in modern storage and post-harvest infrastructure

are necessary to minimize losses and preserve product integrity. Optimizing logistical

processes, such as cold chain management and transport efficiency, would also ensure

timely delivery and compliance with quality specifications. Lastly, there is a growing

need to respond to consumer-driven quality preferences, which increasingly influence

purchase decisions and market access. Empowering small-scale farmers to meet these

evolving demands will not only strengthen Kenya’s position in global value chains but

also enhance their livelihoods and resilience in a competitive agricultural landscape.
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1.2 Statement of the problem

The horticultural export sector in Kenya, particularly within the South Rift region, has

substantial potential to catalyze rural economic transformation, generate foreign

exchange, and uplift farmer livelihoods. In an ideal scenario , small-scale horticultural

producers in this region would consistently meet stringent international export quality

control measures by adopting robust quality assurance practices, such as regular training,

capacity building, and compliance audits alongside efficient post-harvest handling

techniques that minimize losses and preserve product integrity (Omondi et al., 2021).

They would also integrate comprehensive traceability mechanisms, including meticulous

documentation and contract farming arrangements, to ensure transparency and

accountability along the supply chain (Kikulwe et al., 2019). Furthermore, producers

would align production with evolving consumer-driven quality preferences, tailoring

attributes such as freshness, appearance, and safety to meet diverse market demands

(Muhanji et al., 2020). When embedded within an enabling export environment

characterized by coherent government regulations, supportive trade agreements, and

streamlined certification processes, these practices could drive sustained market growth,

increased export volumes, and enhanced global competitiveness (Match Maker

Associates, 2017; FAO, 2021; World Bank, 2020).

However, the sector continues to face systemic barriers that prevent the realization of this

potential. Omwude et al. (2020) found that many smallholder farmers lack the

institutional frameworks and technical capacity to implement critical post-harvest

handling and quality assurance measures. IDH (2021) reported that only 4% of Kenya’s
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horticultural produce meets international quality standards, reflecting shortfalls in

traceability systems, inspection mechanisms, and certification compliance. KALRO

(2022) recorded a decline in export-targeted production from 35% to 30% within three

years, signaling reduced export readiness. Additional constraints include limited access to

certified seeds, fertilizers, and pest control solutions; inadequate market intelligence to

anticipate price trends or identify high-demand commodities; and insufficient awareness

of shifting international consumer expectations, including freshness, safety, eco-friendly

packaging, and nutritional content (Lengai et al., 2022).These challenges are

compounded by increasingly stringent export protocols, volatile trade environments,

abrupt policy shifts, fluctuating regulatory requirements, and rigid phytosanitary

measures that create uncertainty and heighten operational risks for smallholder producers

(FAO, 2021; Chege et al., 2021).

Despite the South Rift region contributing about 33% of Kenya’s agricultural GDP, its

full export potential remains untapped due to persistent weaknesses in quality assurance

practices, post-harvest handling, traceability systems, and consumer-oriented preferences,

factors further complicated by an unpredictable export environment. While existing

studies have examined these constraints individually, there is limited empirical research

on how their combined effects, moderated by the export environment, influence the

market growth of horticultural exports in this context. This study addresses this gap by

empirically analyzing these interlinked factors to generate evidence-based insights that

can enhance the competitiveness and global positioning of smallholder horticultural

producers in the South Rift region
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1.3 Objectives of the study

1.3.1 General objective

The study sought to establish the effect of quality control measures, export environment

on market growth of horticultural products among farmers cooperatives societies in

selected counties in the south rift of Kenya.

1.3.2 Specific objectives

This study was guided by the following specific objectives:

i. Establish the effect of quality assurance practices on market growth of

horticultural products among farmers cooperative societies in selected

counties in the south rift of Kenya

ii. Examine the effect of post-harvest handling practices on market growth of

horticultural products among farmers cooperative societies in selected

counties in the south rift of Kenya

iii. Assess the effect of traceability mechanisms on market growth of

horticultural products among farmers cooperative societies in selected

counties in the south rift of Kenya

iv. Examine the effect of Consumer-driven quality preferences on market growth

of horticultural products among farmers cooperative societies in selected

counties in the South Rift of Kenya

v.a) Establish the effect of export environment on the relationship between quality

assurance practices and market growth of horticultural products among farmers
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cooperative societies in selected counties in selected counties in the south rift of

Kenya

b) Examine the effect of export environment on the relationship between post-

harvest handling practices and market growth of horticultural products among

farmers cooperative societies in selected counties in the south rift of Kenya

c) Assess the effect of export environment on the relationship between traceability

mechanisms and market growth of horticultural products among farmers

cooperative societies in selected counties in the south rift of Kenya

d) Examine the effect of export environment on the relationship between

Consumer-driven quality preferences and market growth of horticultural products

among farmers cooperative societies in selected counties in the South Rift of

Kenya

1.4 Hypotheses of the Study

The research hypotheses for the study were;

H01:Quality assurance practices has no statistically significant effect on market growth of

horticultural products among farmers cooperative societies in selected counties in

the south rift of Kenya

H02: Post-harvest handling practices has no statistically significant effect on market

growth of horticultural products among farmers cooperative societies in selected

counties in the south rift of Kenya

H03:Traceability mechanisms has no statistically significant effect on market growth of

horticultural products among farmers cooperative societies in selected counties in

the south rift of Kenya
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H04:Consumer-driven quality preferences has no statistically significant effect on market

growth of horticultural products among farmers cooperative societies in selected

counties in the south rift of Kenya

H05a: Export environment effect does not statistically significantly moderate the

relationship between quality assurance practices and market growth of horticultural

products among farmers cooperative societies n the South Rift region, Kenya

H05b Export environment effect does not statistically significantly moderate the

relationship between post harvest handling practices and market growth of

horticultural products among farmers cooperative societies n the South Rift

region,Kenya

H05c: Export environment effect does not statistically significantly moderate the

relationship between traceability mechanisms and market growth of horticultural

products among farmers cooperative societies n the South Rift region,Kenya

H05d: Export environment effect does not statistically significantly moderate the

relationship between Consumer-driven quality preferences and market growth of

horticultural products among farmers cooperative societies n the South Rift

region,Kenya

1.5 Significance of the study

The results of this study hold significant value for a broad range of stakeholders,

including small-scale horticulture farmers, policymakers, regulators, scholars, and private

investors.



３３

Small-scale horticultural exporters stand to gain substantial advantages. The study seeks

to help farmers overcome barriers to meeting stringent export requirements by addressing

critical quality assurance, traceability, and post-harvest handling practices. This will

enhance market access, improve profit margins, and generate increased foreign revenue.

Furthermore, the assurance of consistent export opportunities is expected to attract more

farmers into the horticultural export value chain, thus contributing to improved food

security, rural incomes, and overall livelihoods.

Policy makers at both the national and county levels will find the study invaluable for

policy formulation and reform. The research provides evidence-based insights that

support the creation of an enabling policy environment for smallholder exporters.

Specifically, the findings recommend the institutionalization of policies that mandate

continuous training and decentralized extension services, development of shared post-

harvest infrastructure for example, cold storage and logistics, and facilitation of public-

private partnerships. Additionally, the study highlights the need for harmonized policies

to support organic farming, certification services, digital inclusion, and real-time access

to market and regulatory information. Simplified dissemination of trade agreement

summaries and coordinated export facilitation efforts are also proposed to better position

smallholder farmers in global markets.

Regulatory bodies are expected to benefit from the study’s focus on identifying and

mitigating causes of export rejections. By recommending stronger compliance monitoring,

capacity-building, and localized certification systems, the study supports regulatory

improvements that will minimize delays and enhance the competitiveness of Kenyan
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horticultural exports. Strengthened institutional collaboration is also advocated to

improve governance across the horticultural export value chain.

Private investors, including financial institutions and agribusiness firms, will discover

improved commercial opportunities. The study addresses market access bottlenecks and

reduces the risks linked to non-compliance with export standards. As these quality

constraints are addressed through policy and infrastructural reforms, the sector becomes

more attractive for investment. In particular, improved traceability mechanisms and

quality systems will assure investors of product integrity, thereby facilitating the

extension of credit and technical support to smallholder farmers and cooperatives.

Researchers and academic institutions will also benefit, as the study fills a gap in recent

literature concerning smallholder horticultural exports in Kenya. The findings offer a

foundation for future research in areas such as quality systems, export policy frameworks,

actor-network collaborations, and digital inclusion in agribusiness. This contribution will

stimulate academic inquiry and encourage innovation in addressing persistent challenges

within the horticulture export sector.

On the overall, the study is significant in promoting the sustainable growth and

competitiveness of the horticultural export sector in the South Rift region of Kenya. It

informs policy, streamline regulation, and enhance capacity and market access for small-

scale farmers and ultimately fostering a more inclusive, efficient, and globally

competitive horticultural export environment
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1.6 Scope and Justification of the study

This study investigated the influence of the export environment on the relationship

between quality control measures and market growth of horticultural products among

farmers cooperative societies in selected counties within the South Rift region of Kenya.

The scope of the research was confined to Bomet and Narok counties, which are

recognized for their active participation in fruit and vegetable production for export

markets. A sample of 367 small-scale farmers was randomly selected, with participants

drawn from registered producer organizations actively engaged in the cultivation and

commercial supply of horticultural produce.

To ensure the collection of robust and contextually relevant data, the study employed a

closed-ended structured questionnaire designed to capture quantitative primary data. The

survey was administered in July 2023, a period that provided a timely reflection of

prevailing horticultural export dynamics, including quality control practices, compliance

levels, and market engagement. The data gathered was extrapolated to generate insights

into the growth patterns of the horticultural export market among smallholders in the

region. The justification for focusing on this specific geographical and temporal scope

lies in the increasing importance of quality standards and regulatory environments in

influencing smallholder integration into competitive export markets, as well as the lack of

empirical data from this critical but under-researched region.

1.7 Limitations of the study

The study encountered several limitations in the data collection and examination. The

study utilized a structured questionnaire in the English language, which presented a
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communication obstacle for certain individuals. To address this issue, we employed

competent research assistants skilled in the local dialect to assist the selected participants.

Their responsibilities included accurately translating the questions in the questionnaire

and precisely documenting the responses.

Some participants were reluctant to disclose information, potentially because of past

unfavorable encounters with dishonest intermediaries. Esteemed organization officials

and county government representatives, familiar figures in the study area, alleviated the

problem by establishing trust. Furthermore, the use of unidentified research tool and data

privacy guarantees motivated participants to provide the required answers from the

organized questionnaire.

Obtaining responses from individuals in specific locations, specifically in the Kimogoro

district of Narok County, proved challenging due to inadequate and muddy road

conditions. Preparation in advance for participants to gather in easily accessible areas

along the road to address this issue. This solution was well-received and helped to

streamline the process of collecting data.

The study specifically targeted small-scale horticultural producers who were affiliated

with established farmer associations. This emphasis was essential to guarantee a reliable

and readily accessible sample frame. Hence, the study excluded small-scale farmers who

were not affiliated with any farmer association. The extrapolated conclusions to include

all small-scale horticultural farmers in the South Rift region, despite this method ensuring

a reliable sample of registered farmers. However, it is important to note that individual

farmers who are not part of a group may not entirely reflect the experiences of registered

farmers.
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Although there were limitations, the study yielded useful insights into the typical aspects

of the market and the impact of the export environment on the performance of export

marketing for horticulture items such as fruits and vegetables among farmers cooperative

societies in the South Rift region of Kenya.

1.8 Assumptions of the study

This study was guided by several assumptions: practical, theoretical,

methodological, and interpretive, that underpinned the design, analysis, and

interpretation of results.

The study assumed that, the selected theories:Garvin’s Model of Quality, Actor-

Network Theory, and Dynamic Systems Theory, are applicable to the horticultural

export context in the South Rift region of Kenya. It was assumed that constructs

such as quality assurance practices, post-harvest handling, traceability, and

consumer-driven quality preferences are influenced by interdependent actor

networks, system responsiveness, and value-driven collaborations, as described in

these theories.

Methodologically, it was assumed that the structured, closed-ended questionnaire

was an effective and reliable tool for capturing farmers’ perceptions and practices.

The study also assumed that the sample size of 367 farmers, drawn using stratified

and random sampling,was adequate for representing the population of small-scale

horticultural farmers in the region. It was further presumed that the statistical

techniques employed,correlation and regression analysis, were suitable for

examining the hypothesized relationships among the variables.
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The study assumed that respondents answered the questionnaire honestly and

accurately. It also presumed that the patterns and relationships identified through

quantitative analysis accurately reflect real-world conditions and that respondents’

self-reported behaviors are consistent with actual practices at the study area.

Moreover, it was assumed that the findings could be reasonably generalized to

similar farming contexts within the region.

These assumptions were foundational in designing the study, interpreting the

results, and making recommendations. A clear understanding and articulation of

these assumptions enhances the credibility, reliability, and transfer-ability of the

study's outcomes.

1.9 Operational Definition of terms

Horticulture Horticulture in this study pertains to the cultivation of fruits and

vegetables, primarily undertaken by organized producer groups of small-

scale farmers for commercial purposes, with a primary focus on

exporting these products.

Small-scale

farmer

In the context of this study, a small-scale farmer in Kenya is defined as a

horticultural producer specializing in fruits and vegetables. These

farmers typically operate on limited land sizes, averaging around 2.5

acres as indicated by the Food and Agriculture Organization (FAO,

2014).

Land size In this study, "land size" refers to the total area (up to 5 acres) used by
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small-scale farmers in South Rift for commercial fruit and vegetable

cultivation aimed at the export market.

Quality

Control

Measures

Quality control measures, as used in this study, refer to the coordinated

practices applied throughout the horticultural value chain to ensure that

fruits and vegetables meet established quality, safety, and market

standards. These measures include quality assurance efforts such as

training and internal audits, effective post-harvest handling practices like

proper storage, grading, packaging, and transportation, as well as

traceability systems involving documentation and contract farming. They

also encompass responsiveness to Consumer-Driven quality Preferences,

including expectations for safety, appearance, taste, and freshness.

Collectively, these practices are expected to drive market growth by

enhancing both market access and sales volume among farmers

cooperative societies. Their overall effectiveness is influenced by the

export environment, particularly government regulations and trade

agreements, which moderate how these quality measures translate into

improved market outcomes.

Quality

Assurance

Practices

In this study, quality assurance practices refer to the extent to which

producers engage in formal training programs, comply with established

inspection protocols, and implement corrective actions based on audit

findings to ensure consistent adherence to quality and safety standards

throughout the production process
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Post-harvest

handling

practices

Post-harvest handling practices refer to the set of activities undertaken

immediately after harvesting to preserve product quality and reduce

losses. These include the use of cold storage facilities to maintain

freshness, hygienic and protective packaging materials to prevent

contamination and damage, and appropriate transport methods that

ensure safe and timely delivery to markets.

Traceability

Mechanism

traceability mechanisms, within the study's framework, refers to the

documentation and record-keeping requirements associated with quality

control measures. It enables the tracking of specific horticultural export

products back to their origins. This includes documentation of production

activities, handling processes, and distribution mechanisms.traceability

mechanisms also encompasses the use of contract farming as a control

measure and assurance of conformity to export environment quality

standards. Additionally, it involves packaging and labeling to provide

essential information, particularly regarding product origin.

Consumer-

driven

quality

preferences

Consumer-driven quality preferences, as utilized in this study, pertain to

the prevailing market conditions and consumption patterns that shape

demand for horticultural products in export markets. These dynamics

require producers, particularly within farmers cooperative societies, to

make continuous efforts to gather and interpret market intelligence,

including consumer expectations related to product safety, appearance,

taste, freshness, packaging, and nutritional value. The construct reflects
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the extent to which producers are responsive to consumer needs by

aligning their production practices with evolving standards and

preferences. It also considers the role of information exchange between

producers and consumers in ensuring that the products supplied meet

both regulatory requirements and market-specific demands

Export

Environment

In this study, the export environment refers to the institutional and policy

framework that shapes the ability of farmers cooperative societies to

access and compete in international horticultural markets. Specifically, it

encompasses government regulations, such as export licensing, quality

and safety compliance protocols, and phytosanitary standards and trade

agreements that govern the terms of market access. These include

bilateral, regional, or multilateral agreements that influence the timing,

volume, and destination of exports. The concept also includes the

consistency and predictability of these regulations during specific trading

periods, which directly affect the capacity of producers to meet market

standards and maintain regular supply to designated export destinations

Market

Growth

Market growth, within the study's context, signifies a situation in which

small-scale horticultural farmers are capable of providing products in the

market that meet international standards. This is measured by factors

such as market access and sales resulting from adherence to market

standards.
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Farmers

cooperative

society

Farmers cooperative societies refers to a formally registered

associations of smallholder farmers engaged in the production of

horticultural products for commercial purposes, particularly for export

markets. In this study, the term specifically targets organizations that are

actively involved in implementing or facilitating quality control

measures, including: adherence to quality assurance standards,

coordination of post-harvest handling practices (such as sorting, grading,

packaging, and storage), facilitation of traceability mechanisms and

promotion of compliance with phytosanitary and food safety regulations

and responding to consumer-driven preferences.
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CHAPTER TWO

LITERATURE REVIEW

2.1 Theoretical Literature Review

2.1.1 Garvin’s Eight Dimensions of Product Quality

In 1987, Garvin proposed a model identifying eight dimensions of quality: performance,

features, reliability, conformance, durability, serviceability, aesthetics, and perceived

quality, which together provide a multidimensional view of product quality. These

dimensions offer an extensive framework for evaluating not just technical compliance

with standards but also how consumers perceive and value products in terms of

functionality, presentation, and longevity.

In horticultural exports, these dimensions are directly applicable across the entire value

chain, from production to market and consumption. These are highly relevant to small-

scale farmers in the South Rift region of Kenya. Kenyon and Sen (2014) emphasized that

product quality is a strategic decision that affects production processes, supply logistics,

and consumer satisfaction

Performance reflects the product’s core ability to meet intended functions, such as fruit

sweetness, firmness, or juiciness , which directly appeals to consumer preferences and

export grading.Features extend to design attributes such as size, shape, and color, which

influence both post-harvest grading and Consumer-Driven quality Preferences. Exporters

must ensure their products meet specific feature criteria for premium markets. Equally,

Reliability, defined as consistent performance over time, applies to storage life and

transport durability , which are key aspects of post-harvest handling
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practices.Conformance relates to adherence to quality standards, such as GlobalGAP or

phytosanitary certifications, driven by quality assurance practices like audits, inspections

and training. Durability speaks to how long the produce can retain marketable quality

from farm to consumer. .Serviceability emphasizes the ease with which issues are

corrected along the supply chain, for example feedback loops through traceability

mechanisms, allowing supply chain actors to respond to non-compliance or customer

complaints swiftly.Aesthetics , involves color, freshness, and presentation, particularly

vital for horticultural products where visual appeal drives consumer acceptance in high-

value markets and Perceived quality involves customer trust built over time and is

strongly influenced by repeated product satisfaction and branding, both of which relate to

traceability, reliability, and consistent adherence to standards.

Garvin’s framework not only supports the examination of quality assurance practices,

post-harvest handling, and traceability, but is also robust enough to capture the

significance of consumer-driven quality preferences, including market trends, aesthetic

appeal, and evolving consumption behaviors. However, Garvin’s model remains product

level centered and underplays institutional and policy-level dynamics, such as export

regulations or non-human actors influencing compliance and market access. To address

these systemic factors, the study brings in Actor-Network Theory and Dynamic Systems

Theory.

2.1.2 Actor-Network Theory

Developed by Latour, Callon, and Law in the 1980s and expanded by Bencherki (2017),

Actor-Network Theory (ANT) shifts focus from isolated human agency to the network of

both human and non-human actors, for example standards, technologies, trade policies,



４５

certification bodies) that collectively shape processes and outcomes. ANT’s core

concepts include: Symmetry: Equal recognition of human and non-human actors

like,traceability mechanisms, certification manuals while,Translation involves,

Negotiation and alignment of interests across actors.and Black-boxing relates to

identifying hidden but influential systems and routines. These elements emphasis on

interactions, not just individual actions.

In the context of this study, ANT helps in understanding compliance and market access

as a product of negotiations between farmers, exporters, government agencies, certifies,

and even technologies for example, QR codes or bar-coding in traceability mechanisms

and in quality assurance practices, actors such as extension officers, certification bodies,

and training manuals co-shape how farmers comply with export requirements.For

traceability, ANT helps unpack how technologies (record-keeping apps, bar-codes),

institutions (HCDA, KEPHIS), and policies interact to enable or inhibit full traceability

mechanisms from farm to fork. While in consumer preferences, ANT helps analyze how

supermarket standards, buyer platforms, and global certification demands shape what

consumers expect and how these expectations trickle down to smallholders.

ANT thus adds a social-technical systems lens, revealing how networks of actors shape

the effectiveness and enforcement of quality-related interventions. However, its

limitation is the lack of attention to temporal dynamics and system evolution, which is

where Dynamic Systems Theory becomes essential.
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2.1.3 Dynamic System Theory

In 1986,Thelen and Smith developed Dynamic System theory and extended by

Lunkenheimer (2018), Dynamic Systems Theory (DST) emphasizes non-linear, adaptive,

and self-organizing systems, which evolve through feedback loops. Key constructs

include:Adaptability: Systems change in response to shifting conditions, for example,

consumer tastes, Complexity: Multiple interdependent variables like quality standards

and transport conditions,Attractors: Stabilizing forces that drive consistent behavior

like,repeat export demand. and Interconnectedness, explains that a change in one part

like policy shift leads to a ripples effect through others like packaging demands.

DST is especially valuable in analyzing Consumer-driven quality preferences, such as

Shifts in demand for organic, sustainable, or low-pesticide products, evolving preferences

for packaging, nutritional content, or appearances and market responses to global shocks

like what happened during. COVID-19 , trade embargoes and climate-related

disruptions.DST also explains how smallholder farmers and institutions self-organize to

form adaptive strategies like contract farming, cooperatives, or certification schemes to

respond to consumer and regulatory pressures.

The theory helps in understanding the dynamic interrelationships among variables,such

as how consumer preferences influence production, which are moderated by policy and

infrastructure changes. DST compensates for the static assumptions in Garvin’s model

and ANT’s lack of time-bound analysis by showing how systems evolve and respond to

existing situattions .Table 2.1 provides theoretical integration framework of Garvin’s

Eight dimensions, Acto-Network Theory and Dynamic System Theory
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Table 2.1: Integrated Theoretical Framework Summary

Theory Core Concepts Study Variables
Supported Relevance Limitations

Garvin’s Eight
Dimensions

Performance,
Features,
Reliability,
Conformance,
Durability,
Serviceability,
Aesthetics,
Perceived Quality

Quality Assurance
Practices, Post-
Harvest Handling,
Traceability,
Consumer
Preferences

Provides robust
quality metrics at
product and
process level

Does not address
systemic or
institutional
dynamics (e.g.,
policy, trade
environment)

Actor-Network
Theory

Actor-network
relations,
Translation,
Symmetry
(human/non-
human), Black-
boxing,
Relationality

Quality Assurance
(actors and
standards),traceability
mechanisms(systems
and actors), Export
Environment

Explains
compliance
through
interactions
between actors,
including
policies,
standards and
technology

Limited in
addressing
market evolution
and temporal
adaptation

Dynamic
Systems Theory

Adaptability, Non-
linearity, Self-
organization,
Attractors,
Complexity,
Interconnectedness

Consumer-Driven
Preferences, Export
Environment,
Adaptive Post-
Harvest Systems

Captures shifting
consumer
demands,
Environmental
changes, and
evolving systems

May not provide
detailed insights
on institutional
roles or actor
negotiations

Source: Researcher , (2023)

Table 2.1 presents an integrated theoretical framework that justifies the use of multiple

theories to capture the complexity of quality control measures and market growth
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dynamics in the horticultural export sector. Each theory contributes uniquely to the

conceptualization and analysis of different dimensions of the study.

Garvin’s Eight Dimensions of Quality serves as the foundational theory, providing a

comprehensive lens through which product and process quality attributes, such as

conformance, durability, reliability, aesthetics, and perceived quality which can be

evaluated. This theory is particularly relevant for assessing Quality Assurance Practices,

Post-Harvest Handling, Traceability, and Consumer Preferences, as it offers concrete and

measurable criteria at both the product and service levels. However, Garvin’s framework

is limited in its ability to address the broader systemic and institutional factors, such as

regulatory frameworks and trade dynamics, that influence market access and compliance.

To address these systemic dimensions, Actor-Network Theory is employed. ANT

provides a relational perspective that explains how compliance and quality practices are

shaped through interactions among heterogeneous actors, including farmers, exporters,

regulators, certification bodies, and technologies. It is particularly relevant for unpacking

traceability mechanisms, Quality Assurance, and the Export Environment, as it captures

the socio-technical nature of standard adherence and enforcement. Despite its strengths,

ANT offers limited insight into how systems adapt over time, particularly in response to

dynamic market forces and external shocks.

Dynamic Systems Theory complements the above by introducing a temporal and

adaptive dimension to the analysis. DST highlights how complex systems, such as

horticultural export chains, respond to changes in consumer preferences, environmental

shifts, and policy reforms. It is particularly suited to understanding Consumer-Driven
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quality Preferences, Adaptive Post-Harvest Systems, and the Export Environment,

especially in terms of self-organization and feedback mechanisms. Nonetheless, DST

may fall short in offering a nuanced understanding of institutional agency and actor-

specific negotiations.

By integrating these three theories, the study is able to offer a multi-level analytical

framework. Garvin’s model captures product and service-level quality metrics; ANT

maps the actor-network dynamics of compliance and institutional coordination; and DST

explains the systemic adaptability and evolution of horticultural systems in response to

external stimuli. This theoretical triangulation enhances the explanatory power of the

study and provides a comprehensive basis for analyzing the intersection between quality

control measures and market growth in the horticultural export context

2.2 Empirical Literature Review

2.2.1 Quality Assurance Practices and Market Growth

A growing body of global literature underscores the critical role of quality assurance (QA)

practices, particularly training, capacity building, and audits in enhancing the market

performance of horticultural exports. Scholars have increasingly adopted a pragmatist or

positivist philosophical stance to evaluate these relationships through empirical data,

using diverse methodologies ranging from longitudinal surveys to structural modeling

and meta-analyses. The findings collectively demonstrate that targeted interventions can

significantly improve compliance with international quality standards, reduce losses, and

expand access to lucrative export markets.In a longitudinal mixed-methods study guided

by a pragmatist paradigm, Martinez-Ruiz et al. (2019) explored the relationship between
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capacity-building initiatives and quality management practices in Mexico's fruit export

industry. The study employed a sequential approach combining focus group discussions,

structured surveys, and export performance tracking over multiple production seasons.

Data were collected from a sample of 180 smallholder fruit exporters participating in

government and NGO-sponsored training programs. The findings showed that tailored

workshops and on-farm technical assistance significantly enhanced farmers’ compliance

with export requirements, which in turn led to measurable increases in export volumes.

The study concluded that capacity-building efforts must be institutionalized through

public-private partnerships (PPPs) to ensure sustainability and broader outreach,

especially among smallholders who often lack access to extension services.

In Canada, Mirzaei, Micheels, and Boecker (2017) adopted a post-positivist approach

using structural equation modeling to examine the effects of market orientation and

entrepreneurial behavior on the adoption of quality assurance practices within

agribusiness firms. The cross-sectional study surveyed 250 agribusiness managers and

quality assurance officers, using a validated Likert-based instrument. Their analysis

revealed that firms with a strong market orientation defined as responsiveness to

consumer needs, competitor awareness, and inter-functional coordination were

significantly more likely to adopt and institutionalize QA practices such as third-party

certifications, traceability systems, and regular internal audits. The study recommended

strengthening institutional support mechanisms, such as business incubators and QA-

focused extension services, to nurture entrepreneurial thinking that aligns with

international food safety and quality requirements.
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Humphrey (2017) contributed to this discourse through a meta-analytical study grounded

in a constructivist lens, synthesizing data from 100 studies spanning Asia, Latin America,

and Eastern Europe. The review critically examined the effects of standard compliance

pressures on food safety outcomes and market access. One of the key findings was that

many farmers, especially in developing contexts, prioritize meeting export deadlines over

rigorous adherence to quality standards. This trade-off often results in high incidences of

border rejections due to non-compliance with sanitary and phytosanitary (SPS)

regulations. The study emphasized the importance of strengthening enforcement

mechanisms and investing in logistics and quality infrastructure, including cold storage,

testing laboratories, and certification facilities as a strategic response to persistent

compliance gaps.

In Pakistan’s Baluchistan province, Raheel et al. (2019) conducted a descriptive

qualitative study based on a desk review of government records, academic publications,

and NGO reports. The research, informed by a realist philosophical orientation, focused

on the relationship between pre-harvest practices and fruit quality outcomes. While no

primary data collection was undertaken, the analysis revealed that environmental factors

such as arid climate and fragmented landholding patterns, coupled with a lack of

structured training, significantly impeded quality improvement. The authors advocated

for the integration of climate-resilient farming techniques and low-cost, resource-efficient

technologies into national agricultural training curricula to improve export readiness in

challenging agroecological zones.
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Tyagi et al. (2017) explored the impact of farmer training on pre-harvest quality

determinants in the Indian fruit sector through a desk-based descriptive study. Adopting a

constructivist philosophical lens, the authors synthesized findings from extension reports,

training program evaluations, and secondary data from national horticulture databases.

Their findings underscored that quality at the point of harvest is closely tied to farmers’

exposure to Good Agricultural Practices , such as proper pruning, pest management, and

irrigation scheduling. Despite this, large gaps persisted in the technical training offered to

smallholder farmers, especially those in remote or underserved areas. The authors

recommended that government and private sector actors scale up farmer field schools,

peer-to-peer training platforms, and digital learning initiatives tailored to local production

realities.

Knott et al. (2022) adopted a positivist and technocratic philosophical stance, aiming to

evaluate the potential of artificial intelligence in automating quality assurance within

horticultural exports. Using an experimental research design, the study utilized a vision-

transformer machine learning model trained on a dataset comprising approximately 5,000

images of apples and bananas collected from farms across multiple countries. The study

sought to determine the reliability of image-based classification systems in detecting

surface-level fruit quality defects such as bruising, discoloration, and blemishes. Findings

revealed that the AI model achieved over 90% accuracy in classifying external defects,

even with relatively limited training data, thus demonstrating high scalability and

efficiency for potential deployment in low-resource export settings. The research was

grounded in technology acceptance theory, emphasizing the importance of usability,

perceived benefit, and institutional readiness in adopting emerging digital tools in quality
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management. The authors concluded that such AI-driven QA systems could significantly

improve efficiency, objectivity, and standardization in post-harvest quality control. The

study recommended that emerging economies pilot such technologies to overcome the

human capital constraints in manual quality inspection and to enhance compliance with

stringent export market standards.

Korir et al. (2021) approached their research from a pragmatist philosophical orientation,

aiming to explore how systemic shocks, notably Brexit and the COVID- 19 pandemic,

influenced the adoption of quality assurance practices in the horticultural sector. The

study employed a rapid case study design, incorporating online surveys and qualitative

interviews with a purposive sample of 19 horticultural producers based in the United

Kingdom. The analysis revealed that disruptions in labor supply, logistics, and market

access prompted a shift in firm-level strategies towards formalized quality assurance

systems, including investment in automated traceability tools, certification schemes, and

resilience-driven process audits. Grounded in resilience theory and institutional

adaptation frameworks, the study argued that organizations tend to institutionalize quality

protocols during periods of uncertainty to safeguard market continuity. Furthermore,

firms that had pre-existing QA systems demonstrated greater agility and continuity in

accessing export markets. The study underscored the importance of digital infrastructure

and suggested that post-crisis policy frameworks should incentivize wider adoption of

QA systems to promote long-term competitiveness. The authors ultimately recommended

a coordinated policy push toward digital transformation of QA infrastructure, supported

by contingency planning and institutional learning mechanisms to mitigate future

disruptions.
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In Southern Africa, Sikora et al. (2020) undertook a comprehensive investigation

employing a mixed-methods research design, rooted in a pragmatic philosophical

approach that integrates both qualitative and quantitative insights. The study sought to

examine how training and access to appropriate technologies influence the enforcement

of quality control measures and market access for horticultural produce. Through

surveys and key informant interviews involving extension officers, exporters, and

smallholder farmers, the study revealed that poor training programs and reliance on

outdated technologies were major impediments to effective implementation of export

quality protocols. These limitations significantly constrained the ability of producers to

meet export standards, thus undermining market growth opportunities. The authors

recommended the institutionalization of continuous training and the upgrading of

technological infrastructure to enhance quality enforcement across the value chain.

In Ethiopia, Tolossa and Pandya (2023) conducted a cross-sectional quantitative study

based on a positivist paradigm, with a focus on evaluating the relationship between

adherence to quality assurance standards and export compliance. Using Pearson

correlation analysis, the study drew data from structured questionnaires administered to

106 horticultural exporters. The findings indicated a perceived high level of compliance

among exporters; however, the absence of clear and timely communication from

regulatory bodies created uncertainty and diminished the effectiveness of quality

assurance efforts. This disconnect weakened exporters’ ability to proactively align with

international standards. To address this, the researchers recommended the establishment

of a centralized compliance monitoring system and the creation of structured stakeholder
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engagement platforms. These measures were seen as essential for harmonizing regulatory

expectations and improving market readiness.

Aloui et al. (2021), in their study on Tunisia, adopted a mixed-methods approach

informed by a constructivist philosophical orientation to evaluate the impact of targeted

training programs on quality assurance implementation in fruit and vegetable exports.

Drawing on a combination of semi-structured interviews with government officials and

exporters, alongside surveys conducted with 86 horticultural farmers, the study found that

participation in formal training significantly improved practices related to pesticide

application, post-harvest handling, and compliance with sanitary and phytosanitary (SPS)

standards. The study emphasized that well-designed training programs, when delivered

through collaborative models involving both the public and private sectors, have the

potential to enhance the overall quality landscape of the export sub-sector. The authors

recommended the institutionalization of such training frameworks to ensure long-term

impact and sector-wide adoption.

A report by the International Labour Organization (ILO, 2019), based on data collected in

2016 from Malawian horticultural exporters, also highlighted the critical role of quality

assurance in market competitiveness. Using a descriptive survey design (philosophical

orientation not explicitly stated), the study engaged over 70 horticultural exporters and

processors to assess their capacity to meet export-quality standards. The results indicated

that 66.7% of the respondents were unable to achieve required quality benchmarks due to

inadequate technical and business training and weak extension services. These

shortcomings directly influenced the rejection rates of horticultural consignments in
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foreign markets. The ILO recommended investment in contract farming arrangements,

targeted skills development, and enhanced capacity building for extension officers to

close the existing quality gap and expand access to global value chains.

The Ministry of Agriculture in Uganda (2023) published a policy-oriented evaluation that

utilized a mixed-methods design, combining quantitative surveys with document reviews

and policy analysis. Anchored in a pragmatic philosophical stance, the study examined

the effectiveness of sanitary and phytosanitary inspection protocols in minimizing

product rejections at border points. Data were collected from 120 exporters and

regulatory officers, and the findings revealed significant weaknesses in the SPS audit

framework, low inter-agency coordination, and minimal use of digital tools in quality

monitoring. These factors collectively contributed to high product rejection rates and

erosion of trust among trading partners. To remedy these issues, the report recommended

the integration of ICT systems into quality inspection routines, enhancement of training

for both exporters and inspectors, and institutional reforms to improve SPS planning and

oversight mechanisms.

Githiga, Yasunobu, and Elias (2023) employed a constructivist–positivist hybrid

philosophical approach, combining interpretive understanding of local agricultural

contexts with structured assessments of QA practices in East African horticultural exports.

Their regional mini-review and qualitative synthesis drew on case studies from Ethiopia,

Uganda, and Tanzania, centering on the integration of smallholders into high-value

export markets. Although the study did not involve original data collection, it synthesized

secondary data and program reports to assess the impact of structured QA training,
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regulatory alignment, and capacity-building programs. Findings highlighted that

smallholder producers who received standardized QA training, certification support, and

market linkage interventions exhibited stronger integration into export value chains. This

study was framed by value chain governance theory, which posits that institutional

arrangements and coordination mechanisms shape the ability of actors particularly small-

scale farmers to participate in globalized value chains. The authors concluded that

government-led QA frameworks and targeted support programs are critical for inclusive

market access, especially where producers face barriers related to compliance,

documentation, and infrastructure. Policy recommendations included harmonizing QA

protocols across the region, formalizing smallholder inclusion schemes, and developing

regional hubs for training and traceability systems.

Masudin, Ramadhani, and Restuputri (2021) adopted a pragmatist philosophical lens with

a strong institutional orientation, aiming to understand how digital traceability systems

influence QA enforcement and export competitiveness in African horticultural value

chains. The study utilized a qualitative multiple-case study design involving six

horticultural firms across Ghana and Kenya, selected based on their involvement in

export markets and differing levels of digital traceability adoption. The researchers

conducted semi-structured interviews, field observations, and document reviews, drawing

insights from both managerial perspectives and value chain intermediaries. Anchored in

supply chain management and institutional theory, the study revealed that firms

leveraging low-cost digital traceability technologies experienced fewer product rejections,

enhanced compliance with international standards, and reduced customs clearance delays.

These firms also demonstrated more effective collaboration with certification bodies and
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inspection agencies. The study emphasized that traceability is not merely a technological

upgrade but an institutional mechanism that enhances transparency, accountability, and

trust across borders. As a result, the authors recommended broader multi-stakeholder

collaborations to develop interoperable traceability platforms, alongside policies that

subsidize adoption costs for small and medium exporters. They also called for regulatory

frameworks that promote institutional convergence between public agencies and private

exporters to streamline export documentation and compliance verification processes.

Amare et al. (2019), adopted a positivist philosophical approach, applying a cross-

sectional survey design to examine the influence of training and contract farming on

compliance with export quality standards among smallholder horticultural farmers in

Kenya. The study involved a sample of 790 farmers, stratified by group membership and

level of export engagement. The findings demonstrated that farmers who belonged to

organized producer groups received more targeted training and were more likely to

participate in contract farming arrangements. These factors significantly enhanced their

ability to comply with international quality standards and access high-value export

markets. The study relied on value chain theory to argue that institutional coordination

and vertical linkages such as contracts play a critical role in reinforcing quality along the

chain. The authors recommended the expansion of contract-based extension systems and

third-party certification programs to ensure scalable and sustainable quality compliance.

Mwangi et al. (2020) explored the state of audit and inspection systems in the Kenyan

horticulture export sub-sector using a case study design grounded in a realist paradigm.

The researchers employed in-depth interviews, document reviews, and observational
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methods to investigate how audit protocols are implemented and enforced. Their analysis,

though based on a relatively small purposive sample of inspectors and quality assurance

officers (sample size not disclosed), revealed that major gaps exist in the auditing

framework, stemming from under-trained personnel, inconsistent inspections, and weak

regulatory enforcement. The study leaned on Actor-Network Theory to highlight how

actors, including regulators, exporters, and certification bodies interact within a loosely

coordinated quality assurance network. It concluded that audit quality could be

significantly improved through targeted inspector training, stricter enforcement

mechanisms, and stakeholder capacity building.

In a macro-level value chain analysis, Bien and Soehn (2022) investigated the Kenyan

mango export sector through a constructivist lens, utilizing literature review and value

chain mapping methodologies. Their findings indicated that despite Kenya's high

potential for mango exports, only 4–5% of the total mango production reaches the export

market, primarily due to low compliance with global quality assurance standards and

poor post-harvest handling. The study underscored the importance of technical assistance,

aggregation centers, and value addition in overcoming structural inefficiencies. Drawing

on Garvin’s Model of Product Quality, the researchers suggested that both process-based

and value-based dimensions of quality must be enhanced to reposition Kenyan mangoes

in global markets. Recommendations included large-scale farmer training, the

development of aggregation hubs, and targeted investments in cold-chain logistics.

Lengai et al. (2022) conducted a desk-based qualitative review with a constructivist

orientation to assess farmers’ knowledge and practices concerning quality assurance
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compliance. The review examined existing extension strategies, pesticide usage patterns,

and chemical residue control measures across Kenya’s horticulture landscape. Though no

primary sample was involved, the synthesis of policy documents and empirical studies

revealed significant knowledge gaps in areas such as pest management, safe chemical

application, and understanding of maximum residue limits. The study advocated for the

promotion of bio-based pest control solutions, improved farmer awareness campaigns,

and alignment of local practices with international standards. The authors emphasized the

utility of Dynamic Systems Theory in interpreting how ecological, institutional, and

behavioral subsystems interact to shape QA outcomes.

The Producer Organization Study (2023), commissioned by a regional agribusiness

support program, employed a descriptive analysis of existing documents and value chain

data to explore the effectiveness of technical support, Good Agricultural Practices, and

traceability systems on export readiness. Rooted in a pragmatic philosophy, the study

synthesized insights from over 40 producer organizations and cooperatives operating

within Kenya's fruit and vegetable export corridors. The analysis showed that export

readiness was significantly enhanced among organizations that received consistent

technical support, adopted robust post-harvest handling practices, and integrated

traceability systems into their operations. Using the Value Chain Theory, the report

posited that competitive positioning in export markets depends not only on product

quality but also on governance, flow of information, and service linkages within the chain.

It recommended a segmentation approach to training, investment in digital traceability

technologies, and expanded private-public partnerships to drive compliance and growth.
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The HortFresh / National Horticulture Transformation (NHT) Initiative Report (2023)

adopted a pragmatist-policy evaluation orientation, positioning the study to generate

actionable insights capable of shaping institutional reforms and enhancing the export

competitiveness of Kenya’s horticulture sector. Methodologically, the report utilized a

multi-stakeholder policy analysis and action guide development approach, incorporating

perspectives from government agencies, private exporters, producer organizations, and

technical experts. The initiative was theoretically grounded in policy diffusion theory and

participatory action research, frameworks that emphasize inclusive knowledge production,

collaborative learning, and institutional uptake of evidence-based practices.The report

concluded that Kenya’s horticultural export sector has strong potential for global

competitiveness, but its performance is constrained by fragmented regulatory frameworks,

limited institutional coordination, inadequate farmer-level capacity in compliance with

international standards, and inconsistent enforcement of quality assurance systems. The

findings highlighted that without harmonized policy alignment across government

institutions, the sector risks stagnation and loss of market share to emerging competitors

in Africa and beyond.The report advocated for the establishment of a centralized and

coordinated horticulture governance framework to streamline regulatory mandates and

reduce duplications. It further recommended capacity-building programs for smallholder

farmers and cooperatives to strengthen compliance with global market requirements,

particularly in areas of traceability, post-harvest handling, and certification. Additionally,

the report emphasized the need for enhanced PPPs to support research, innovation, and

digital solutions for monitoring and certification processes.The NHT Initiative

underscored the importance of aligning Kenya’s export policies with regional and global
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trade agreements, ensuring that horticultural exports remain competitive and resilient to

shifts in international market dynamics

A core output of the initiative was the development of standardized Good Agricultural

Practices manuals and Standard Operating Procedures for high-value export crops,

specifically green beans, snow peas, and avocados. These manuals aimed to reduce

ambiguity in quality control processes, harmonize export compliance mechanisms, and

institutionalize traceability and phytosanitary protocols across the value chain. The

process involved iterative validation workshops, stakeholder consensus-building, and

bench marking against global GAP frameworks.Findings underscored that fragmented

QA systems, inconsistent training materials, and weak SPS oversight remained persistent

bottlenecks to export readiness, especially among smallholder-linked cooperatives. As

such, the report recommended the institutionalization of QA systems through formal

structures, uniform adoption of SOPs across county governments and producer groups,

and the harmonization of sanitary and phytosanitary standards with importing countries’

requirements. The initiative also advocated for public-private partnerships to finance the

roll-out of the SOPs and capacity-building tools. Though not empirical in the traditional

sense, the report provided a foundational policy framework for scaling QA and

compliance infrastructure in Kenya’s horticultural export sector.

2.2.2 Post-harvest Handling Practices and Market Growth

Post-harvest handling remains a critical determinant of horticultural market performance,

especially among smallholder farmers in developing countries. In Nepal, Adhikari and

Aarati (2021) applied a pragmatist approach through a desk review of institutional and

academic reports, drawing insights from over 30 secondary sources, including national
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statistics, technical manuals, and agricultural development strategies. Although no

primary data collection was conducted, the study synthesized trends affecting small-scale

horticulture, showing that over 90% of horticultural produce in Nepal is grown by

smallholder farmers, yet less than 20% utilize improved post-harvest technologies such as

cold storage or proper packaging. The study concluded that poor adoption of cold storage

and handling innovations significantly limits income potential and market access for

small-scale producers. It recommended the development of targeted farmer training

programs and affordable cold-chain infrastructure tailored to rural cooperatives.

In Sri Lanka, Rajapaksha et al. (2021) employed a constructivist qualitative synthesis to

examine systemic inefficiencies in the fruit and vegetable supply chain. Their review of

more than 25 peer-reviewed and grey literature sources identified pervasive weaknesses

in post-harvest infrastructure, including the lack of cold rooms, unregulated transport

systems, and low farmer awareness on packaging and sorting protocols. The study also

incorporated expert opinions from ten national stakeholders through key informant

interviews. Findings showed that post-harvest losses often exceeded 30%, undermining

national export ambitions. The authors recommended integrated stakeholder capacity

building, coupled with incentives for investment in decentralized post-harvest hubs and

cooperative marketing models.

Onwude et al. (2020), in a global systematic review framed under technological

determinism, analyzed over 80 scholarly articles and patents to examine innovations in

post-harvest technology for fruits and vegetables. Although the study did not focus on a

specific country, it reported widespread underutilization of tools such as hyperspectral
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imaging, moisture sensors, and modified atmosphere packaging in the Global South. The

review estimated that adoption of advanced preservation techniques could reduce

spoilage by up to 60%, especially when integrated with proper training and supportive

extension systems. The study argued that technology alone was insufficient unless linked

to practical, farmer-oriented dissemination channels supported by policy and financing

mechanisms.

A U.S.-based study by Shuck et al. (2022) adopted a case study design grounded in

change management theory to assess supply chain losses in the green pea sector. The

researchers collected primary data from 30 stakeholders, including farmers, supply chain

managers, and regulatory officers, and analyzed 15 policy and production reports. The

findings indicated that nearly 30% of harvested green peas were rejected due to cosmetic

damage or failure to meet uniform grading criteria during inspection. The study

emphasized that the lack of standardized grading technologies and limited farmer training

on market preferences contributed to inefficiencies. The authors recommended that

quality management systems, supported by digital traceability tools and automated

grading equipment, be mainstreamed across producer organizations to reduce quality-

based rejection.

Hausen et al. (2019) carried out a mixed-methods study involving 75 smallholder

horticultural farmers across three U.S. states to assess the socio-economic determinants

of post-harvest handling decisions. Using structured interviews, participatory observation,

and field visits, the study found that producers with access to cooperative extension

services, contract farming arrangements, and grant support were more likely to adopt
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technologies such as vacuum cooling, padded crates, and GPS-enabled delivery systems.

Farmers without such support often relied on traditional baskets, open-air transport, and

manual sorting, which correlated with high spoilage rates and limited access to high-end

markets. The authors concluded that institutional support,especially in the form of

capacity building and financing .was essential to expand quality-focused post-harvest

practices among dispersed smallholders.

Ridolfi et al. (2018) conducted a comparative policy analysis across multiple low-income

countries including Kenya, Tanzania, and Uganda, but the research was driven by a

global research consortium with a policy diffusion theoretical lens. The study reviewed

over 40 national policy documents and conducted key informant interviews with 18

stakeholders involved in export horticulture. Though Africa-focused, the study drew

lessons from global trade standards and infrastructure requirements. Findings highlighted

the gap between policy rhetoric and operational capacity, particularly around

enforcement of post-harvest quality standards and cold chain financing. The authors

emphasized that market access, especially for EU and Middle Eastern markets, was

strongly linked to a country’s ability to enforce and scale traceable, low-loss post-harvest

systems.

In Ethiopia, Etefa, Forsido, and Kebede (2022) conducted a comprehensive desk review

grounded in a pragmatist orientation to assess the causes of post-harvest losses in fruits

and vegetables. Drawing data from multiple institutional and research sources, the study

reported post-harvest loss rates of up to 70%, primarily attributed to pest infestation,

inadequate storage infrastructure, and poor packaging techniques. Although it did not
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involve primary data collection, the synthesis of secondary data revealed substantial

infrastructural and knowledge gaps among smallholder farmers. The authors concluded

that improving storage facilities, upgrading transportation systems, and increasing

farmers’ awareness of market demands would be critical for enhancing market growth in

Ethiopia’s horticultural sector.

Workineh and Lemma (2020), in a policy-focused study undertaken in Ethiopia,

conducted a desk review anchored in an interpretivist philosophical approach, which

allowed the authors to derive meaning from policy texts and institutional reports. The

study centered on systemic constraints within the fresh produce value chain, with a

particular emphasis on how governance, institutional design, and policy enforcement

shape quality management outcomes. Data sources comprised government policy

documents, national strategy reports, and peer-reviewed studies, providing a broad

evidence base for evaluating institutional and operational bottlenecks.The analysis

revealed several critical challenges undermining the performance of Ethiopia’s

horticultural exports. Chief among these were the weak enforcement of quality standards,

which created inconsistencies in compliance with international benchmarks; the limited

availability of appropriate packaging materials, which contributed to high post-harvest

losses and compromised shelf life; and the absence of structured traceability frameworks,

which restricted market access in quality-sensitive export destinations. Collectively, these

constraints indicated that Ethiopia’s fresh produce sector was structurally disadvantaged

in competing with more advanced export economies.The study concluded that without

comprehensive policy harmonization and institutional strengthening, Ethiopia’s

horticultural sector would continue to face difficulties in integrating into high-value
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global markets. The authors argued that fragmented governance and inadequate farmer-

level capacity development limited the effectiveness of existing quality assurance

efforts.The study emphasized the urgency of aligning Ethiopia’s quality assurance

systems with international trade requirements through enforceable legislation and the

development of standard operating procedures that address farm-level to export-level

practices. They further highlighted the need for structured producer training programs

tailored specifically for export readiness, particularly focusing on traceability, quality

inspection, and packaging innovations.The study recommended that Ethiopia strengthen

institutional linkages between government agencies, private exporters, and farmer

organizations, fostering a more coherent and responsive quality management ecosystem

In Nigeria, Aremu, Adeyeye, and Ogundele (2018) undertook a mixed-methods case

study involving 86 horticultural exporters and packaging suppliers in Lagos and Ogun

states. The study adopted a pragmatic research philosophy, combining structured

questionnaires with in-depth interviews to investigate the accessibility of packaging

materials and their alignment with export standards. The findings revealed that although

packaging resources were widely available, utilization remained low due to farmers'

limited awareness and lack of training on export-specific requirements. The authors

recommended capacity-building initiatives led by coordinated extension services and

export-oriented technical training to enhance compliance and competitiveness in regional

and international markets.

Mukarambwa, Mashingaidze, and Mupaso (2018) conducted a cross-sectional study in

Zimbabwe using quantitative methods, specifically regression analysis, to investigate the
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relationship between post-harvest practices and access to domestic and export markets.

The study sampled 120 smallholder horticultural farmers across Mashonaland Central

and Midlands provinces. Anchored in a positivist paradigm, the research demonstrated a

statistically significant relationship between post-harvest quality and market price

premiums. However, adoption of improved handling technologies was hindered by

financial limitations. The study recommended the formation of farmer cooperatives and

government-facilitated financial support to enable collective investment in storage and

handling infrastructure.

Mvumi, Matsikira, and Mutambara (2019) conducted a value chain analysis of post-

harvest handling in Zimbabwe’s banana sector, focusing on smallholder-dominated

supply chains in Manicaland Province. The study adopted a qualitative design

underpinned by a systemic value chain framework, collecting data through semi-

structured interviews with 57 farmers and transporters. The research investigated

transport efficiency, road infrastructure, and cooperative marketing systems in relation to

post-harvest loss levels and income stability.The findings revealed that post-harvest

losses ranged between 24% and 27%, with the most significant loss points occurring

during transportation and handling. These losses were attributed to inefficient transport

practices, poor rural road conditions, and the absence of structured cooperative marketing

mechanisms. As a result, smallholder producers faced diminished returns, market

unreliability, and reduced competitiveness in both local and regional banana markets.The

study underscored that infrastructural weaknesses and organizational gaps within the

banana value chain directly undermine product quality and income stability. The study

proposed the adoption of contract farming arrangements as a strategic intervention,
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arguing that such agreements could enforce post-harvest quality standards, reduce

opportunistic behaviors, and stabilize farmer incomes through guaranteed market

outlets.Despite its contributions, the study was limited by its exclusive reliance on

qualitative data, which constrained the ability to quantify the magnitude of losses across

different value chain segments or test causal relationships. Moreover, its geographic

focus on a single province limited the generalizability of the findings to other

horticultural value chains and regions within Zimbabwe.

Guillaume et al. (2021) conducted a study in Cameroon to examine the challenges of fruit

wastage and food safety in retail supply chains. The research employed a descriptive

survey design and applied snowball sampling to collect data from 100 fruit vendors and

handlers operating in Yaoundé and Douala. Grounded in a constructivist epistemology,

the study sought to understand vendor practices and perceptions in relation to handling

methods, packaging quality, and hygiene practices and their effects on fruit losses and

food safety outcomes.The findings revealed that between 40% and 50% of fruits were

lost, primarily due to microbial spoilage, rough handling practices, and inappropriate

packaging during transportation and market display. These losses not only compromised

food quality and consumer safety but also reduced vendor profitability and weakened

consumer trust in the retail fruit markets.The study highlighted that poor post-harvest

handling and weak food safety practices in urban retail environments directly exacerbate

wastage and compromise market efficiency. To address these challenges, the authors

recommended the implementation of systematic vendor training programs on hygiene,

packaging, and handling, alongside the establishment of institutional mechanisms for

food safety monitoring and enforcement. Such interventions were seen as critical for
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reducing post-harvest losses, enhancing compliance with safety standards, and

strengthening consumer confidence in horticultural markets.The study was limited by its

use of snowball sampling, which may have introduced sampling bias and reduced

representativeness. Moreover, its reliance on self-reported vendor data limited the

objectivity of loss estimates. The study also did not extend its analysis beyond the retail

segment, leaving unanswered questions about how upstream supply chain actors (farmers,

transporters, wholesalers) contribute to or mitigate post-harvest losses.

Wakholi et al. (2019) undertook a regional desk-based comparative study across Uganda,

Rwanda, and Tanzania to evaluate the adoption of post-harvest technologies among

smallholder farmers. Drawing on a policy evaluation framework and guided by a

pragmatic philosophical orientation, the study synthesized evidence from over 60 sources,

including peer-reviewed research articles, policy briefs, and program evaluation reports.

The analysis examined post-harvest storage and handling technologies in relation to

adoption levels and market efficiency among smallholders .The findings indicated that

while there was a relatively high level of awareness of modern post-harvest technologies,

actual adoption remained persistently low. This was attributed to weak extension services,

fragmented and poorly coordinated policy frameworks, and minimal private sector

engagement in promoting scalable innovations. Consequently, smallholder farmers

continued to rely on traditional storage and handling methods, leading to recurrent post-

harvest losses, compromised product quality, and limited competitiveness in both

regional and international markets.The study highlighted that the gap between awareness

and adoption of technologies constitutes a major barrier to post-harvest efficiency in East

Africa. The authors recommended the creation of public–private partnerships to expand
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investment in affordable technologies and the development of harmonized regional

policies under the East African Community framework to ensure coordinated

implementation. Such measures, they argued, would foster greater uptake of affordable,

scalable, and context-appropriate post-harvest innovations.The study faced limitations

due to its secondary desk-based methodology, which constrained its ability to provide

primary empirical evidence on farmer-level adoption behaviors. Furthermore, by

aggregating findings across three countries, the study risked overlooking country-specific

institutional, cultural, and infrastructural differences that may shape technology adoption

outcomes.

In Kenya, studies have increasingly emphasized the centrality of post-harvest handling

practices to horticultural market performance, particularly among smallholder producer

organizations. A study by Fresh Produce Logistics (2021), adopting a descriptive multi-

stakeholder approach grounded in a pragmatic policy analysis framework, examined the

structural limitations within Kenya’s horticultural value chain. The analysis, which drew

insights from actors across Nakuru, Meru, and Machakos counties, revealed critical

challenges including fragmented supply chain linkages, insufficient producer mapping,

weak traceability systems, and poor alignment between production and export marketing

timelines. The study recommended formalized trade agreements, state-led coordination of

marketing agents, and adoption of centralized digital traceability platforms to support

compliance with export standards.

Complementing these structural insights, Abong, Hartwig, and Keding (2021) conducted

a cross-sectional quantitative study with a sample of 300 consumers and 42 fruit and
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vegetable processors in Nairobi and Kisumu. Grounded in consumer behavior theory, the

study examined the influence of packaging quality on trust, safety perception, and

willingness to purchase. It found that packaging aesthetics, material durability, and

labeling significantly influenced market uptake. Additionally, processors emphasized

packaging that facilitated storage and distribution efficiency. The researchers

recommended the adoption of biodegradable materials and consumer-targeted packaging

design to align with both domestic and export market preferences.

The National Horticulture Transformation Initiative (2023), implemented through

HortFresh, adopted a pragmatist policy evaluation lens to assess systemic compliance

gaps in the export readiness of smallholder horticultural producers. The initiative did not

involve direct sampling but instead synthesized insights from national and county-level

policy reviews and stakeholder consultations across major horticultural belts such as

Kirinyaga, Bungoma, and Meru. The initiative produced sector-wide Good Agricultural

Practice manuals and standard operating procedures for high-value crops including

avocados, beans, and peas. The policy document emphasized the need for traceability

harmonization, institutional alignment, and the application of Policy Diffusion Theory to

accelerate adoption of export-oriented practices among farmers.

Kinyanjui, Muriithi, and Wambugu (2019) employed a descriptive survey design with a

sample of 180 smallholder farmers in Nakuru and Kirinyaga counties to investigate the

impact of post-harvest infrastructure on horticultural export outcomes. Anchored on a

positivist philosophical orientation and guided by cost-benefit analysis principles, the

study examined cold chain access and its influence on market performance. The analysis
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revealed that farmers who accessed pre-cooling and refrigerated storage facilities

consistently achieved export price premiums ranging between 20–30%, compared to

those relying on traditional storage methods. These findings underscored the critical role

of cold chain infrastructure in enhancing the competitiveness of smallholder farmers in

high-value export markets.The study demonstrated that investment in cold chain systems

directly contributes to improved sales volume, profitability, and market access, thereby

affirming the positive relationship between quality post-harvest handling and market

performance. The authors recommended cooperative-based investment models to

facilitate shared access to cold storage facilities among smallholders. Furthermore, they

proposed blended financing mechanisms, integrating public support and private sector

participation, to overcome the capital-intensive nature of cold chain infrastructure.

Despite its insights, the study was limited by its cross-sectional design, which may not

fully capture seasonal or long-term variations in cold chain utilization and market

performance.

Wachira, Kamau, and Waweru (2020) conducted a longitudinal field study in Murang’a

County, tracking 95 avocado farmers over a 12-month period to investigate the effect of

post-harvest innovations on export market outcomes. Using a repeated measures design,

the study examined mobile storage units and decentralized aggregation centers and their

influence on post-harvest losses and market consistency. The findings revealed that the

adoption of these innovations led to an 18% reduction in post-harvest losses while

significantly improving the timeliness and reliability of deliveries to export markets.

These results demonstrated the practical value of decentralized post-harvest infrastructure

in strengthening supply chain efficiency for smallholder farmers engaged in horticultural
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exports.The study affirmed that mobile storage units and aggregation centers serve as

critical enablers of quality preservation and market reliability, thereby enhancing farmer

participation in competitive export chains. The study recommended scaling up these

innovations through partnerships between county governments, horticultural marketing

agents, and producer organizations, emphasizing the need for coordinated investments to

reduce structural inefficiencies in rural value chains.The study’s longitudinal design

added robustness by capturing temporal dynamics in post-harvest performance, offering

stronger evidence than cross-sectional studies. However, its limitation lay in the narrow

geographic scope of Murang’a County, which constrains generalizability to other regions

with different infrastructural and market contexts

2.2.3 Traceability Mechanisms and Market Growth

Traceability mechanisms have increasingly gained traction in the global horticultural

export domain as tools to strengthen transparency, compliance, and buyer confidence.

Over the past five years, research has focused on integrating digital innovations such as

block-chain, smart contracts, and Internet of Things to improve the robustness and

credibility of traceability systems in global agri-food supply chains.Kamilaris, Fonts, and

Prenafeta-Boldú (2019) conducted a systematic literature review of block-chain-based

applications across agri-food sectors, guided by socio-technical systems theory. The

study analyzed over 40 case studies globally and found that block-chain's decentralized

and immutable ledger significantly improved traceability integrity, especially in

horticultural exports vulnerable to fraud and quality breaches. The review noted

methodological gaps in pilot testing, high technology deployment costs, and limited
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policy integration in many countries. The authors recommended harmonized legal

frameworks and targeted capacity-building for developing countries to facilitate inclusive

adoption.

Pranto et al. (2021) conducted a conceptual design and simulation study to explore how

digital innovations could enhance traceability in horticultural post-harvest chains.

Applying a design science research approach, the authors integrated smart contracts and

IoT-enabled blockchain models to simulate traceability performance in agri-food supply

chains, with specific attention to information transparency, uncertainty reduction, and

trust-building among supply chain actors. The study was theoretically anchored in

information asymmetry theory, which posits that reducing disparities in access to reliable

information strengthens efficiency, accountability, and confidence among market

participants.The simulation demonstrated that the use of real-time, digitally signed

transaction logs covering pre-harvest, harvesting, storage, transportation, and export

stages significantly enhanced visibility and reduced transaction-related uncertainty. The

system was particularly effective in fostering trust among distant actors, including

exporters, logistics providers, and regulatory agencies, thereby highlighting the potential

of blockchain-IoT traceability in mitigating risks of fraud, misreporting, and quality

deterioration in horticultural exports.Despite these promising outcomes, the study

acknowledged several limitations. Since it relied solely on simulation testing rather than

empirical field data, the findings remain largely conceptual, limiting generalizability to

real-world supply chains.The study revealed a critical challenge in the form of high

transaction costs associated with block-chain operations, raising concerns about

scalability and feasibility in resource-constrained contexts such as smallholder-based
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horticultural sectors in developing countries.The study concluded that while blockchain-

IoT traceability solutions offer significant opportunities for improving post-harvest chain

transparency and trust, adoption in low-resource environments would require hybrid

models that combine blockchain with more cost-efficient digital systems. The study

recommended the development of context-specific, tiered solutions that balance

technological sophistication with affordability, as well as collaborative policy

frameworks to support experimentation and phased adoption in developing economies.

Pérez-Mesa et al. (2019) conducted a longitudinal field study in Spain’s Almería region,

a hub for Mediterranean horticultural exports, to examine the influence of digital

innovations on supply chain efficiency. Guided by grounded theory, the study collected

and analyzed data from 56 exporters and logistics providers over an 18-month period.

The research investigated digital documentation systems integrated with blockchain

infrastructure and their effects on traceability, regulatory compliance, and export

performance.The findings demonstrated that the adoption of blockchain-enabled digital

documentation systems significantly enhanced product traceability, thereby ensuring

greater transparency across export chains. Additionally, the system improved supply

chain efficiency by reducing consignment delays and streamlining compliance with EU

sanitary and phytosanitary regulations, a critical requirement for accessing European

markets. These outcomes ultimately translated into lower transaction costs and stronger

exporter–buyer alignment, reflecting block-chain's ability to harmonize information flows

and reduce opportunistic behaviors in global horticultural trade.The study provided

empirical evidence that digital documentation linked to block-chain not only improves

compliance and market trust but also strengthens long-term relational contracts between
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exporters and buyers. However, the research also identified contextual limitations:

implementation required substantial technical expertise and high initial investment,

factors that may hinder scalability among smaller exporters and those operating in

resource-constrained environments.The study recommended broader institutional support

and industry-wide digital infrastructure investments to enhance interoperability and

promote standardization of block-chain based documentation systems within the EU and

beyond. The study further emphasized the role of policy harmonization across trading

blocs to reduce duplication of compliance processes and facilitate smoother cross-border

trade.

Vermeulen et al. (2021) conducted a cross-sectional quantitative study to evaluate the

role of traceability mechanisms in strengthening compliance and market access among

Dutch horticultural firms. The study collected data from 130 firms through a structured

survey and applied regression analysis within the framework of transaction cost

economics , which emphasizes the minimization of transaction risks and costs through

governance and information systems. The research investigated internal documentation

practices such as pesticide application records, input inventories, and harvest schedules

and their effects on inspection efficiency, retail market access, and trade reliability.The

findings demonstrated that firms maintaining rigorous farm-level record-keeping systems

experienced significantly faster verification during inspections, improved access to high-

value retail markets, and enhanced trust-based trade relations with buyers. These results

underscore the critical role of robust documentation in enhancing the credibility of

traceability systems and reducing the likelihood of disputes or compliance failures. The

study concluded that internal documentation systems are a determinant of traceability
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credibility, not only as compliance tools but also as mechanisms that strengthen long-

term relational governance in horticultural trade.The study faced several limitations. Its

cross-sectional design restricted the ability to capture changes in traceability performance

over time, while reliance on self-reported survey data may have introduced reporting bias.

Additionally, the study was geographically confined to the Netherlands, which limits

generalizability to contexts where firms operate under less stringent regulatory oversight

or within smallholder-dominated systems.The study recommended greater institutional

support for the digitalization of documentation systems to improve efficiency and reduce

the administrative burden on firms. They also highlighted the importance of standardized

traceability protocols across supply chain actors, ensuring interoperability and enhancing

global compliance credibility.

Riquelme et al. (2020) conducted a comparative case study to investigate the role of

traceability provisions within contract farming models among grape and citrus exporters

in Chile and Spain. Grounded in agency theory, which emphasizes mechanisms for

mitigating information asymmetry and opportunistic behavior between exporters and

farmers, the study examined how contractual arrangements embed traceability

requirements to ensure compliance and market access. Data were collected through semi-

structured interviews with 72 contract farmers and exporters across the two countries.

The study focused on traceability obligations such as cold chain compliance,

documentation of agrochemical use, and field inspection protocols and their impact on

consignment acceptance, rejection rates, and buyer loyalty in export markets.The findings

demonstrated that contracts incorporating explicit traceability obligations were strongly

associated with fewer consignment rejections, enhanced compliance with international
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sanitary and phytosanitary requirements, and greater buyer loyalty in foreign markets.

Exporters reported that these contractual mechanisms not only reduced transaction risks

but also strengthened long-term relational governance with international buyers by

ensuring transparency and quality assurance throughout the supply chain. The study

underscored the importance of embedding traceability mechanisms within formal

contracts as a governance tool to align incentives and enforce quality standards between

smallholder producers and exporters. The research showed that contract farming, when

structured with clear traceability clauses, can serve as a dual mechanism for risk

reduction and market expansion in global horticultural trade.However, several limitations

were noted. The study was confined to Chile and Spain, which both have relatively

advanced export systems, potentially limiting the generalizability of findings to less

developed export contexts. Moreover, the qualitative case study design provided rich

contextual insights but did not allow for statistical generalization of the strength of the

relationships identified.The study recommended the institutionalization of standardized

contract templates that include mandatory traceability provisions, alongside capacity-

building programs for farmers to improve compliance with record-keeping and quality

monitoring. They also suggested that policymakers promote regulatory frameworks that

incentivize exporters and producer organizations to adopt traceability-enforced contract

farming models.

Accorsi et al. (2022) investigated the integration of digital platforms within perishable

agricultural supply chains by conducting a multi-case analysis involving eleven

agribusiness firms across various regions in Europe. The study was underpinned by

systems theory, which provided a conceptual framework for understanding traceability as
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a dynamic and multi-layered process. This perspective enabled the authors to analyze

how the interaction between digital infrastructure and supply chain operations influences

performance, particularly in the context of perishable commodities that demand swift and

precise handling.The researchers adopted a pragmatist philosophical orientation, which

allowed for flexible methodological application suited to real-world complexities. A

qualitative multi-case study design was employed, with data collected through in-depth

interviews, document analysis, and system audits. The selected cases included firms that

had implemented varying levels of digital traceability systems, including those utilizing

cloud-based data architectures and Internet of Things technologies to monitor and

document product flows.Findings from the study demonstrated that firms with well-

integrated, hierarchical digital traceability platforms achieved notable improvements in

the completeness and accuracy of supply chain data. These enhancements contributed

significantly to better risk mitigation, facilitated more reliable quality control, and

supported timely compliance with regulatory requirements, particularly in the

management of fast-moving perishables such as berries and leafy vegetables.

Furthermore, the study highlighted how digital traceability systems enabled firms to

respond more swiftly to quality-related disruptions, thereby reinforcing resilience in the

supply chain.Despite the positive outcomes, the study also acknowledged several

limitations, including challenges related to the interoperability of digital systems, the

financial burden associated with infrastructure deployment, and uneven levels of

technological readiness among supply chain actors. To address these concerns, the

authors recommended the establishment of supportive policy frameworks to encourage

digital adoption, standardization across platforms, and targeted capacity-building
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initiatives to enhance the digital literacy and operational capacity of agribusiness

stakeholders.

Kumar et al. (2023) conducted a policy-oriented comparative analysis across 17 OECD

countries to examine the relationship between interoperable e-certification systems and

horticultural export performance. Anchored in institutional theory, the study explored

how formal rules, normative frameworks, and technical standards influence the

institutionalization of traceability and compliance in global agri-food trade. The

researchers relied on secondary data from World Bank and FAO databases, supplemented

by policy reports and trade statistics, to evaluate the adoption and effectiveness of digital

certification systems.The analysis focused on independent variables such as the

deployment of blockchain-enabled certification, integration of ISO 22005 (traceability in

the feed and food chain) and ISO 22000 (food safety management systems), and the

interoperability of certification databases across borders. The indicator included sanitary

and phytosanitary compliance, consignment acceptance rates, and ease of access to

export markets.The findings revealed that countries with digitally integrated e-

certification platforms experienced higher SPS compliance rates, fewer export

consignment delays, and smoother market entry into high-value destinations such as the

EU, North America, and East Asia. By reducing paperwork bottlenecks, enhancing

transparency, and enabling real-time verification of product origins, blockchain-based

certification systems significantly lowered transaction costs while boosting trust among

global buyers. The results further underscored that alignment with ISO standards was a

key determinant of system credibility and global recognition.The study emphasized that

institutional harmonization through digital certification frameworks enhances traceability
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credibility and strengthens the competitiveness of horticultural exporters. The study

highlighted the role of PPPs in financing and scaling certification infrastructure, as well

as the need for international protocols for data harmonization to ensure interoperability

across different certification platforms.Despite its policy relevance, the study faced

limitations, including reliance on secondary macro-level data that may not fully capture

firm- or farmer-level compliance challenges.The focus on OECD countries means the

findings may not fully translate to developing economies where institutional and

technological capacities are weaker.Across African countries, traceability systems in

horticultural export chains are evolving, driven by both domestic reforms and global

market demands. However, regional uptake varies widely depending on infrastructural

readiness, regulatory enforcement, and producer capacities. Research trend reflects a

growing interest in digital traceability tools, documentation protocols, and contract-based

monitoring to enhance market credibility and growth.

Ayim, Kassahun, Tekinerdogan, and Addison (2020) conducted a systematic literature

review covering 42 peer-reviewed studies and project reports on traceability technologies

in African agriculture. Using a technology adoption lens, the study revealed that mobile-

based and voice-enabled traceability platforms are prevalent in rural agricultural areas of

Ghana, Nigeria, Ethiopia, and Tanzania due to their low-cost setup and accessibility.

However, the researchers found that poor digital infrastructure, weak institutional support,

and limited user literacy significantly constrained effective implementation. The study

recommended the development of national digital agriculture strategies, including ICT

infrastructure investment and targeted digital literacy training for farmers and value chain

actors.
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Soeker, Lusinga, and Chigona (2021) conducted a desktop policy review employing the

PEST (Political, Economic, Social, Technological) analytical framework to evaluate

South Africa’s , readiness for Internet of Things-enabled traceability systems in the

horticultural supply chain. The study sought to establish how macro-environmental

conditions shape the feasibility and sustainability of adopting digital traceability

infrastructures within an export-oriented horticultural sector. Drawing on government

policy documents, regulatory frameworks, and industry reports, the authors examined the

political dimension in terms of state commitment and regulatory preparedness, the

economic dimension in relation to resource allocation, financial incentives, and the cost

implications of IoT adoption, the social dimension concerning stakeholder awareness,

farmer readiness, and consumer expectations of transparent supply chains, and the

technological dimension in terms of infrastructure availability, interoperability of ICT

systems, and the scalability of IoT devices.The analysis revealed that South Africa

possessed a relatively strong technological and infrastructural base, such as high mobile

penetration and expanding broadband coverage, alongside evidence of governmental will

to digitize agricultural value chains. Nevertheless, the study identified significant barriers

that undermined the scalability of IoT-enabled traceability systems. Chief among these

were policy fragmentation, insufficient inter-agency coordination, and the absence of

harmonized digital governance frameworks, all of which generated risks of duplication

and inefficiency across government departments and industry stakeholders.The authors

argued that unlocking the potential of IoT-enabled traceability in South Africa required a

multi-tiered governance structure that integrates national, provincial, and sectoral levels

of authority. They further emphasized the importance of centralized data-sharing policies
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that could enable real-time monitoring, verification, and coordination among actors in the

horticultural export chain. Such institutional arrangements were considered critical not

only for improving compliance with international traceability requirements but also for

strengthening the alignment of digital transformation with the country’s export growth

strategies.The study was constrained by its reliance on secondary data sources, which

limited its capacity to capture ground-level experiences of farmers and exporters who

would ultimately be most affected by the implementation of IoT traceability systems.

Moreover, while the PEST framework provided a structured macro-level perspective, it

did not adequately account for institutional and behavioral dynamics such as farmer

resistance to technological change or variations in cooperative capacities to absorb digital

innovations. By framing IoT-enabled traceability primarily through a governance and

policy lens, the study contributed to closing a conceptual gap in understanding the

enabling and inhibiting macro-environmental factors for digital traceability adoption in

Sub-Saharan Africa. However, it left open an empirical gap on the implementation

feasibility of IoT systems at the farm and cooperative level, thus highlighting the need for

case studies and pilot evaluations that would capture the perspectives of smallholder

farmers, exporters, and policy actors in a more grounded and operational context.

Omwude, et al (2020) conducted an empirical study in Nigeria that assessed postharvest

losses and handling practices among 120 smallholder vegetable farmers. Using a cross-

sectional survey design under a pragmatist philosophical paradigm, the study employed

structured questionnaires and direct observations to evaluate the relationship between

handling techniques and the extent of post-harvest losses. The findings revealed that

inappropriate handling, particularly during harvesting, packaging, and transportation was
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a primary cause of substantial post-harvest losses, both in quantity,quality and economic

value. For instance, the absence of cooling infrastructure, improper packaging materials,

and poor transportation methods led to product spoilage before reaching

markets.Furthermore, the study found that farmers with access to improved post-harvest

handling knowledge and infrastructure reported significantly lower loss levels. Seasonal

gluts and inadequate access to market information further exacerbated the issue,

reflecting a disjointed value chain that failed to retain value beyond the farm gate.

Although the study did not explicitly anchor its analysis in theoretical models, its findings

resonate with the Value Chain Theory, particularly in emphasizing the role of

downstream activities such as storage and transport in preserving product quality and

enhancing market outcomes.

Appiah et al. (2020) conducted an in-depth investigation into traceability mechanisms

among pineapple exporter cooperatives in Ghana through a mixed-method case study

approach. The study focused on fifteen organized producer groups that were actively

supplying fresh pineapples to high-standard markets in the European Union and the

United Kingdom. Drawing on buyer-supplier relationship theory, the researchers

explored how traceability mechanisms influenced export outcomes, particularly in

relation to buyer satisfaction, regulatory compliance, and market continuity.Data

collection combined qualitative and quantitative techniques, including semi-structured

interviews with cooperative managers and lead farmers, audits of export documentation,

and reviews of logistic and post-harvest handling records. The study provided a detailed

account of how producer organizations managed trace logs, harvest tracking, and

sanitation documentation along their supply chains, often under resource-constrained
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conditions.The findings revealed that cooperatives maintaining consistent and

comprehensive traceability records, particularly those tailored to the specific

requirements of individual buyers, experienced significantly fewer customs rejections and

a higher frequency of re-orders. Trace logs that documented sanitation procedures,

harvesting dates, and sourcing information were found to be critical in enhancing the

credibility of the exporter, strengthening buyer confidence, and meeting strict import

requirements in the EU and UK markets.Importantly, the study showed that even in low-

technology environments, the use of basic digital traceability tools, such as spreadsheets

and mobile data capture, offered substantial value. These tools not only improved

transparency but also contributed to better coordination across production and export

functions. The cooperative model further enabled peer learning and accountability, which

enhanced the uniformity and reliability of traceability mechanisms.The study, concluded

that traceability is not merely a compliance mechanism but a strategic asset for export

market engagement. They emphasized the role of trust and information exchange in

sustaining long-term relationships between smallholder exporters and foreign buyers. The

study recommended expanding digital literacy and access to simple traceability

technologies, as well as strengthening institutional support for producer organizations to

formalize and digitize their quality assurance systems

Munyai and Ndou (2021) investigated the dynamics of vegetable cooperatives in

Limpopo and Mpumalanga provinces of South Africa that supply the European Union

and Middle Eastern markets under traceability-bound contract farming arrangements.

Adopting a qualitative cross-case comparative design, the study reviewed nine

cooperatives and five export agents, thereby providing a multi-actor perspective on how
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traceability systems are operationalized within export-oriented smallholder contexts. The

analysis focused particularly on the integration of traceability documentation ,such as

pesticide application logs, harvest coding systems, and cold chain records into the

contractual frameworks that governed producer–buyer relationships.The findings

revealed that embedding these traceability requirements into formalized contract farming

arrangements enhanced the credibility of smallholder exports, reduced delays in customs

clearance, and facilitated smoother compliance with the stringent sanitary and

phytosanitary measures of destination markets. This integration not only streamlined the

documentation required for export certification but also created accountability

mechanisms that aligned smallholder practices with the quality and safety standards

demanded in global horticultural value chains.The study underscored the centrality of

contractual governance theory in institutionalizing traceability within smallholder export

systems. By demonstrating that formal contracts can serve as both compliance tools and

governance mechanisms, The study illustrated how structured agreements mitigate risks

of non-compliance, reduce opportunistic behavior, and enhance coordination between

cooperatives and export agents. The research acknowledged that while contract farming

provides a critical pathway for embedding traceability, its success depends heavily on

farmer literacy levels, cooperative management capacities, and the degree of trust

between smallholders and export intermediaries.The study contributed to advancing

theoretical and empirical debates on the role of governance structures in shaping

traceability adoption among smallholder farmers.

Gebreyesus and Abera (2022) conducted a regulatory ethnographic study examining the

dynamics of traceability enforcement within Ethiopia’s floriculture export sector. The
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research involved twelve exporting firms and two national phytosanitary regulatory

agencies responsible for overseeing compliance with international sanitary and

phytosanitary standards, particularly those required by the European Union. The study

explored the role of traceability documentation, specifically pesticide application records,

spray schedules, and lot identification codes in ensuring product integrity, safety, and

market compliance.The regulatory ethnography approach enabled the researchers to gain

an embedded understanding of both firm-level practices and institutional oversight

mechanisms. Through extended field observations, interviews with regulatory officials

and exporters, and analysis of compliance reports, the study illuminated the operational

realities and regulatory gaps in Ethiopia’s floriculture export chains.Findings revealed

that while contractual obligations with international buyers compelled firms to maintain

basic traceability records, the effectiveness of these systems was significantly

undermined by inconsistent field-level monitoring and weak regulatory enforcement.

Documentation practices were often reactive, driven by immediate export demands rather

than integrated into a proactive, system-wide quality assurance framework. In several

instances, phytosanitary records were found to be incomplete, manually updated, or only

maintained during peak inspection periods, thus limiting the ability to trace inputs or

production conditions retrospectively in the event of a contamination alert.Despite the

formal existence of traceability protocols, the researchers noted that the absence of a

centralized and enforceable audit mechanism reduced the systemic reliability of

traceability as a risk management tool. As a result, the broader institutional benefits of

traceability, such as early warning detection, coordinated responses to non-compliance,

and market credibility,remained largely unrealized.The study concluded that for
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traceability to serve its regulatory and commercial functions effectively, it must be

embedded within a digitally enabled phytosanitary compliance infrastructure. They

recommended strengthening audit mechanisms, institutionalizing traceability as part of

routine regulatory inspections, and transitioning from paper-based records to digital

monitoring systems that allow real-time data sharing among producers, regulators, and

buyers.Capacity building for both government agencies and exporters was identified as

essential to ensure the sustainability and credibility of traceability mechanisms.

Addou et al. (2023) piloted an Internet of Things supported traceability intervention in

Morocco’s Souss-Massa vegetable export corridor, a region central to the country’s

horticultural trade with European markets. Employing a quasi-experimental field design,

the study compared 25 farms equipped with sensor-enabled data capture tools against a

control group of 25 conventional farms operating without digital traceability

enhancements. The intervention focused on real-time monitoring of production and post-

harvest processes, including pesticide applications, temperature regulation, and logistics

tracking, to assess its effect on compliance with international market requirements.The

findings demonstrated that farms utilizing IoT-enabled traceability systems experienced

significantly fewer border rejections and consistently achieved higher ratings in export

compliance audits compared to their conventional counterparts. These results highlighted

the efficacy of digital traceability technologies in addressing the stringent sanitary and

phytosanitary measures enforced by importing countries, while simultaneously enhancing

transparency and accountability across the supply chain. Importantly, the study also

revealed that IoT adoption contributed to greater efficiency in customs clearance and

bolstered buyer confidence in Moroccan horticultural exports.Building on these outcomes,
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Addou et al. argued that widespread deployment of IoT-based traceability would be

pivotal for strengthening Morocco’s competitive position in global horticultural markets.

However, the authors emphasized that the high costs of procuring and maintaining sensor

technologies posed barriers to adoption among small-scale producers, who constitute the

majority of the farming population. To mitigate these challenges, the study recommended

the establishment of public subsidy models and cooperative financing arrangements to

ease the financial burden on farmers. It further,proposed that IoT-driven traceability be

integrated into Morocco’s national Agricultural Green Plan as a strategic policy priority,

thereby embedding digital transformation into long-term agricultural and export

development frameworks.

Bager et al. (2022) conducted a quantitative, survey-based investigation into the influence

of digital traceability mechanisms on export market participation among smallholder fruit

producers in southwestern Nigeria. Drawing on the diffusion of innovation theory, the

study sought to understand how the adoption of mobile-based documentation tools

affected farmers’ integration into high-value horticultural export channels. The

theoretical framing allowed for an exploration of how new technologies and record-

keeping innovations diffuse across decentralized, small-scale farming systems.The study

surveyed 200 smallholder producers engaged in the cultivation and marketing of fruits,

focusing on their use of digital tools for documenting harvest activities, input applications,

and post-harvest processes. The analysis revealed a statistically significant relationship

between traceability system maturity measured by the consistency, accuracy, and

accessibility of digital records and the likelihood of participating in export markets.

Farmers who adopted mobile documentation platforms demonstrated more organized
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production records, faster compliance reporting, and greater responsiveness to buyer

audits, effectively doubling their chances of accessing regulated export

destinations.Beyond market access, the study highlighted how traceability mechanisms

contributed to broader institutional benefits, such as reduced product rejection rates,

increased buyer trust, and enhanced integration into formal certification schemes. The

findings reinforced the view that traceability is not merely a compliance requirement but

a trans-formative enabler of market inclusion for smallholders.Despite these promising

outcomes, the study acknowledged structural and infrastructural challenges, including

limited digital literacy, low smartphone penetration, and lack of integration between local

traceability efforts and national certification frameworks. To address these barriers, the

study recommended a phased national roll-out of traceability systems tailored to

smallholder contexts, supported by ISO-aligned certification initiatives and sustained

farmer-focused capacity building. These measures, the authors argued, would help

institutionalize traceability mechanisms and embed them more firmly within Nigeria’s

horticultural value chains.

Recent empirical studies and policy analyses in Kenya have highlighted how digital

traceability systems especially those enabled through mobile platforms, contract farming,

and national infrastructure are transforming export horticulture by enhancing compliance,

accountability, and buyer confidence.. Otieno & Wambua (2020) conducted a

mixed-method survey and key-informant study across Nakuru and Kirinyaga counties,

involving 278 smallholder farmers. Underpinned by supply-chain coordination theory,

the study examined the introduction of mobile bar-code scanning and digital logbook

systems , such as FarmForce and ePROD to capture farm-level data. Empirical results
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demonstrated significantly faster verification of produce origins, quicker isolation of

quality issues, and heightened trust from exporters. These benefits were linked to reduced

inspection delays and increased market differentiation for Kenyan smallholders.

In a policy readiness assessment, Kosgei & Moturi (2021) performed a document

analysis and stakeholder interview review to evaluate Kenya’s preparation for block-

chain-enabled traceability adoption. Employing institutional theory, the study reviewed

interviews with 35 industry actors, including regulators, exporters, and technology

providers. Despite initial enthusiasm, the study revealed that regulatory frameworks were

underdeveloped, awareness among smallholders was low, and cross-sector collaboration

was minimal. The authors recommended establishing multi- stakeholder committees,

policy steering groups, and public–private innovation hubs to accelerate block-chain

uptake in export chains.

The FORQLAB Study (2024), conducted in Nandi County, Kenya, applied a quasi-

experimental field evaluation design to examine the efficacy of digital traceability

systems in the horticultural export sector. The study engaged 120 smallholder farms and

tested a suite of platforms, including SokoFresh, UjuziKilimo, GTNet, and early-stage

blockchain pilots. Anchored in socio-technical systems theory, the research recognized

the interplay between human capacity, institutional arrangements, and technological

infrastructure in shaping the adoption and effectiveness of traceability mechanisms.

Methodologically, the study employed a mixed toolkit that combined focus group

discussions, structured usability assessments, and feedback from real-time export trial

simulations, allowing for both qualitative insights and practical performance
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measures.Empirical findings revealed that hybrid traceability systems, integrating IoT-

enabled sensors with cloud-based and mobile applications ,substantially enhanced

documentation completeness, reduced incidences of record-keeping errors, and improved

the overall accuracy of farm-to-market traceability. These improvements translated into

more reliable compliance with international market standards, particularly in

documenting pesticide use, harvest timelines, and cold chain logistics.The study also

identified critical barriers to scalability, including limited digital literacy among farmers,

uneven institutional support, and intermittent internet connectivity, especially in rural

production zones.The study concluded that the potential for scaling digital traceability

systems within smallholder contexts was both feasible and promising. By demonstrating

how different technological platforms could be integrated into existing cooperative and

export arrangements, the FORQLAB study highlighted the importance of multi-actor

engagement, farmers, exporters, and policymakers,in creating enabling environments for

sustainable adoption. The study recommended that future interventions focus on

capacity-building, investment in rural connectivity, and alignment of digital traceability

tools with national export policies to fully harness the trans-formative potential of socio-

technical innovations in Kenya’s horticultural value chain.

A performance audit report by FPEAK and the Kenya Flower Council (2025) undertook

a comprehensive assessment of traceability technology adoption among export-oriented

horticultural firms in Kenya. The audit analyzed longitudinal data from 80 horticultural

exporters over a five-year period, spanning 2019 to 2023. The objective was to evaluate

the operational and compliance outcomes associated with the implementation of

advanced traceability technologies within firms serving highly regulated international
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markets.Using a combination of descriptive statistics and longitudinal trend analysis, the

study examined the integration of technologies such as Radio Frequency Identification

(RFID) tags, blockchain-based logging systems, and barcode-enabled inventory tracking

across production and export processes. The findings indicated a clear performance

advantage among firms that had adopted these digital traceability tools. Specifically, such

firms reported lower incidences of consignment rejections at destination markets, shorter

clearance times at customs and inspection points, and demonstrably higher rates of

compliance with sanitary and phytosanitary standards required by European Union and

Middle Eastern import authorities.The audit highlighted that traceability technologies not

only enhanced documentation precision and real-time data access but also improved the

credibility of Kenyan horticultural products in global markets. These systems facilitated

better monitoring of production histories, chemical applications, and logistical

movements, all of which were crucial for meeting the stringent food safety and quality

regulations imposed by international buyers.While the report acknowledged positive

trends in traceability adoption, it also noted that uptake was uneven across firm sizes and

market destinations. Smaller exporters and those targeting less regulated markets showed

lower levels of investment in traceability infrastructure. To bridge these gaps, the audit

recommended targeted support measures, including subsidized access to digital systems,

harmonization of national traceability protocols, and capacity building for compliance

officers and quality assurance personnel within firms.

The case analysis by AFA–HCD (2023) examined the nationwide roll-out of the National

Horticulture Traceability System (NHTS) as a policy and institutional innovation within

Kenya’s horticultural export sector. Employing a qualitative case study design, the study
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drew evidence from in-depth interviews with key institutional stakeholders, including

representatives from the Horticultural Crops Directorate , the Kenya Plant Health

Inspectorate Service , the Kenya Integrated Agricultural Management Information

System, the Pest Control Products Board, and the Fresh Produce Exporters Association of

Kenya . Grounded in organizational theory, the analysis emphasized how multi-agency

coordination and institutional alignment shape the effectiveness of digital governance

platforms.Findings indicated that embedding governmental and private sector agencies

into a unified digital traceability architecture facilitated real-time monitoring of

compliance across the entire farm-to-market continuum. This integration enabled

synchronized oversight of pesticide use, production practices, certification procedures,

and export documentation, thereby closing long-standing gaps in regulatory enforcement

and information asymmetry. Moreover, the system enhanced transparency through

standardized data capture and sharing, reducing duplication of audits and inspection costs

for both farmers and exporters. By providing a centralized data repository accessible to

regulatory and private actors, the NHTS also strengthened Kenya’s ability to meet

destination-market requirements, particularly in the EU and Middle Eastern markets

where traceability has become a non-negotiable standard.Beyond compliance, the study

underscored that the NHTS created a governance framework that redefined accountability

within the export value chain, situating traceability not merely as a technical requirement

but as an institutional mechanism for aligning state regulatory objectives with market-

driven quality imperatives. While highlighting notable improvements in coordination and

efficiency, the study also identified challenges such as limited capacity among smaller
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farmer groups to adopt digital reporting tools and the need for sustained training and

infrastructural investment to ensure inclusivity in the system’s uptake.

A news- based case profile via Kenya news (2024) covered the launch of a pilot involving

1,460 smallholders and 12 exporters integrated into NHTS. Using a program evaluation

narrative and interviews with participants, the report highlighted that tech-enabled

traceability enabled trace-back for 2.5 million stakeholders, expedited corrective actions

in case of quality failings, and fostered trust in Kenya’s horticultural exports. Coverage

by Nation Media (2025) described tightened regulatory measures enforcing traceability

standards under KS 1758. Through policy analysis and stakeholder commentary, the

article emphasized that the shift to centralized digital systems coordinating KRA,

KEPHIS, and exporters was critical in reducing immature produce shipments and

chemical non-compliance.These studies underscore Kenya’s trajectory toward mandated

digital traceability, supported by mobile platforms, contract frameworks, and national

trace systems. While progress is clear in exporter-led initiatives, systematic adoption

across smallholder networks remains hampered by limited resources, digital capacity, and

policy alignment.

2.2.4 Consumer-Driven Quality Preferences and Market Growth

Ghobbe and Nohekhan (2023) investigated the role of green marketing strategies in

shaping perceived brand quality within food-export firms, grounding their analysis in

consumer behavior theory. Employing a cross-sectional survey design, they targeted 182

managers and marketing professionals across export-oriented agribusinesses, with

respondents selected using Cochran’s sampling formula to ensure representativeness. The
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study operationalized green marketing through dimensions such as eco-labeling,

environmentally friendly product features, sustainable packaging, and green distribution

channels, and examined their relationship with perceptions of brand quality in

international markets.The findings demonstrated that firms which actively embedded

sustainability practices into their marketing mix achieved significant improvements in

perceived brand quality. Specifically, green product attributes and eco-labeling emerged

as strong predictors of consumer trust and product differentiation, while environmentally

conscious distribution practices enhanced credibility and market acceptance. This, in turn,

allowed firms to command higher price premiums, suggesting that sustainability-oriented

branding is not merely a compliance measure but a strategic lever for competitive

positioning in global value chain.The study highlighted the practical importance of

integrating third-party eco-certifications and sustainability messaging into export

branding strategies, noting that external validation enhances credibility and helps bridge

information asymmetries between producers and international consumers. By

demonstrating that sustainability-driven marketing directly shapes consumer perceptions

and purchasing behavior, the study provided evidence for repositioning green marketing

as a critical enabler of export competitiveness in an increasingly environmentally

conscious marketplace.

Santeramo and Lamonaca (2018) conducted a comprehensive meta-analysis of empirical

studies examining the role of non-tariff measures (NTMs) in agri-food trade, situating

their work within the framework of trade economics. Their analysis synthesized evidence

from multiple contexts to assess how quality-related regulations specifically traceability

requirements, hygiene protocols, and food safety standards function simultaneously as
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catalysts for higher quality and as restrictive trade barriers. The methodological strength

of the study lay in its systematic aggregation of diverse empirical findings, which allowed

the authors to isolate consistent patterns across varying commodities and regions, thus

offering a high-level perspective on the dual nature of NTMs in international food

markets.The results revealed a paradoxical effect. On the one hand, NTMs were shown to

reinforce consumer confidence by signaling adherence to high-quality standards, thereby

enhancing the competitiveness of compliant exporters in global markets. On the other

hand, the additional compliance costs associated with these measures such as investment

in certification, monitoring systems, and specialized infrastructure disproportionately

burdened small-scale producers, often leading to their exclusion from lucrative export

opportunities. The findings also underscored how regulatory heterogeneity across

countries exacerbates market access challenges, as exporters must navigate overlapping

or conflicting requirements.The study concluded that while NTMs are indispensable in

safeguarding consumer-driven expectations of quality, their trade-restrictive potential

cannot be overlooked. To strike a balance between quality assurance and market

inclusivity, the authors recommended the harmonization of global quality standards under

multilateral frameworks, particularly through the World Trade Organization and Codex

Alimentarius. The study emphasized the need for capacity-building interventions

targeting producers in developing economies, enabling them to comply with stringent

export protocols without being marginalized. The study made a significant contribution

by framing NTMs not merely as obstacles to trade but as instruments of quality signaling

whose effectiveness depends on the degree of international coordination and the

inclusiveness of compliance mechanisms. By positioning NTMs within a dual lens of
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trade facilitation and restriction, The study highlighted the urgent policy imperative of

designing quality governance systems that promote global market integration while

safeguarding the participation of vulnerable producer groups.

Mason-D’Croz et al. (2019) conducted a comprehensive global simulation modelling

study integrating country-level data from over 150 countries spanning the period 1961 to

2020, guided by World Health Organization (WHO) dietary recommendations. The study

adopted a positivist philosophical orientation, utilizing an integrated, data-driven

approach to assess long-term trends in the availability and consumption of horticultural

products relative to global nutritional benchmarks. By combining historical consumption

patterns, agricultural production data, trade flows, and population dynamics, the model

evaluated whether existing supply chains can meet current and future nutritional

needs.The results revealed a persistent global shortfall in fruit and vegetable availability

relative to WHO-recommended intake levels, particularly in low- and middle-income

countries. A key insight from the study is that consumer health awareness—alongside

income growth and urbanization emerges as a central demand driver in horticultural

markets. The authors emphasized that without parallel investments in cold-chain logistics,

post-harvest loss reduction, and nutrition education, the market potential for horticultural

products would remain underutilized despite increasing demand for healthy diets.The

study concluded with strategic recommendations including the strengthening of value

chain infrastructure, targeted interventions to reduce post-harvest losses, and public

campaigns to improve consumer awareness of the health benefits of fresh produce. These

findings are particularly relevant for export-oriented economies in the Global South,

where the dual challenge of meeting export quality standards and improving domestic
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consumption intersects with systemic infrastructural limitations.While the model

provided a macro-level analysis, the authors acknowledged the need for context-specific,

micro-level empirical studies to assess how these trends play out in specific countries and

among smallholder farming systems. This underscores a gap in localized studies

exploring how export quality standards, consumer preferences, and infrastructural

investment interact to shape market growth in regions like sub-Saharan Africa.

Muhanji, et al (2020) conducted an empirical investigation into consumer preferences for

indigenous vegetables in urban and peri-urban areas of Kenya, providing critical insights

into demand-side dynamics within horticultural markets. The study was motivated by the

growing recognition of indigenous vegetables as a nutritional and economic resource, yet

often underrepresented in commercial agricultural value chains. Employing a cross-

sectional survey design, the researchers collected data from both urban and peri-urban

consumers, using structured questionnaires to capture purchasing patterns, preference

drivers, and socio-demographic influences on consumption choices.The findings revealed

that taste, nutritional value, and perceived health benefits were primary determinants of

consumer preference, with price and availability acting as secondary but significant

influences. The study also noted that younger consumers and those with higher education

levels exhibited a more positive attitude toward incorporating indigenous vegetables into

their diets, suggesting a shift in consumer awareness that could be leveraged for market

growth. Importantly, the authors underscored that consistent supply and quality assurance

particularly in terms of freshness and hygiene were critical for sustaining demand.
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Pérez-Mesa, Galdeano-Gómez, and Scaramuzzi (2022) conducted a qualitative review of

grey literature and trade documentation within the ornamental horticulture export market,

aiming to understand shifting consumer priorities in premium segments. Anchored in an

interpretivist philosophical paradigm, the study adopted a narrative synthesis approach,

emphasizing the subjective and contextual nature of consumer preferences in high-value

export markets. The authors focused on consumer-driven quality indicators such as

product origin transparency, sustainability credentials, and aesthetic appeal particularly in

the context of European and North American export destinations where quality

expectations are increasingly tied to ethical and environmental standards.Their findings

revealed that modern consumers are not solely influenced by price or shelf-life but are

increasingly demanding traceable sourcing, eco-friendly production practices, and

visually appealing product presentation. The study further highlighted the strategic

importance of origin branding, innovative packaging, and the development of

collaborative value chains to meet these evolving expectations. Exporters were advised to

adapt product portfolios and invest in storytelling elements that enhance the perceived

authenticity and sustainability of their products.The study concluded that aligning with

consumer-driven quality preferences is essential for maintaining competitiveness in

premium markets. However, a notable limitation is the lack of empirical data from

producer organizations or downstream actors, making the conclusions more conceptual

than field-validated. The study thus presents an opportunity for empirical research to test

these recommendations within operational export chains particularly in developing

countries like Kenya, where smallholder dynamics, certification access, and logistical

constraints present unique challenges to premium market entry
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De Groote, Kariuki, and Traore (2021) undertook a multi-country study examining

consumer preferences for processed fruit and vegetable products with extended shelf life

in East Africa, focusing on Kenya, Tanzania, and Uganda. The researchers employed a

rigorous methodological design, using discrete choice experiments combined with

willingness-to-pay analysis on a representative sample of 1,200 consumers. Anchored in

nutrition and sensory appeal theories, the study sought to capture how consumers

evaluate product attributes such as nutritional content, taste, and packaging reliability

when making purchase decisions. By integrating cross-country comparisons, the study

was able to reveal both shared and context-specific drivers of consumer adoption in

regional horticultural markets.The analysis demonstrated that nutritional claims for

example, vitamin fortification, health benefits and sensory qualities such as taste exerted

a strong positive influence on consumer acceptance. Packaging reliability particularly the

assurance of product safety, durability, and ease of storage emerged as a crucial factor,

reflecting the importance of convenience and trust in processed horticultural products.

The willingness-to-pay analysis further revealed that health-conscious consumers were

prepared to pay a premium for products with clear nutritional labeling and credible

quality assurances, highlighting the intersection of food safety, consumer trust, and

market competitiveness.The study concluded that consumer-driven quality preferences in

East Africa extend beyond affordability and are increasingly shaped by nutritional

awareness and lifestyle considerations. Processed horticultural products that balance

sensory appeal with reliable packaging and transparent nutritional information are more

likely to succeed in both regional and export markets. The cross-country evidence also

suggested that demand for quality attributes is not confined to urban elites but is
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gradually spreading among middle-income households, signaling a broader market

shift.The study recommended that exporters and processors in the horticultural sector

tailor their product lines to emphasize sensory quality, integrate standardized nutritional

labeling, and adopt packaging innovations that assure freshness, safety, and ease of

handling. Furthermore, they emphasized the need for supportive regulatory frameworks

that enforce labeling standards and encourage investment in consumer-oriented product

development. By aligning product innovations with evolving consumer expectations,

exporters can capture niche health-conscious markets and strengthen competitiveness in

global value chains.

Valdez (2020) explored the application of deep learning and machine vision technologies

to improve defect detection and automated grading in post-harvest quality control

systems, particularly within export-oriented horticultural value chains. The study was

grounded in quality control theory, emphasizing the role of precision technologies in

minimizing variability and enhancing conformity to market standards. Though

technological in scope, the research implicitly aligns with a positivist philosophical

orientation, relying on objective data patterns and algorithmic validation to optimize

sorting accuracy.Using convolutional neural networks, the study trained models to

classify visual defects in fruits and vegetables with a high degree of accuracy. Findings

demonstrated that visual uniformity and the absence of surface defects were key

determinants of product acceptance, particularly in premium export markets and visually

driven retail environments such as supermarkets. The study established a strong link

between automated sorting capabilities and consistency in meeting aesthetic quality

standards, which are often non-negotiable in international supply contracts.Valdez
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recommended increased investment in machine-vision-based sorting technologies,

especially for export supply chains seeking to reduce rejection rates, minimize human

error, and ensure quality standardization. The study emphasized that such innovations not

only improve operational efficiency but also serve as a strategic tool for enhancing

product traceability, thereby strengthening compliance with global phytosanitary and

visual quality requirements.Despite its technological depth, the study acknowledged that

adoption among smallholder producers remains limited due to high capital costs, limited

digital infrastructure, and skill gaps. This identifies a critical implementation gap—

highlighting the need for policy support, capacity building, and public-private

partnerships to bridge the digital divide and scale machine-learning solutions in

developing economies such as Kenya.

Ghobbe and Nohekhan (2023) conducted a behavioral economics-based analysis of

consumer attitudes toward green-labeled and ethically certified export products, focusing

on the psychological and perceptual factors that drive willingness to pay price premiums.

Framed within Corporate Social Responsibility (CSR) and ethical consumption theory,

the study adopted an interpretivist lens to interrogate how consumer perceptions of

environmental and social accountability influence purchasing decisions in premium

global markets.Using a companion experimental and survey design, the researchers

examined responses from ethically conscious consumer segments across multiple export

destinations. The findings revealed that perceived environmental responsibility, ethical

certification, and sustainability storytelling significantly enhance brand trust, consumer

loyalty, and perceived product quality. Specifically, the study showed that consumers

equate environmental and social values embedded in product labeling with superior
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quality, transparency, and long-term health outcomes.The study emphasized the strategic

importance of integrating ethical labeling schemes for example, Fair trade, organic, and

carbon-neutral certifications into export marketing narratives. They recommended that

export-oriented firms adopt values-based branding, aligning product storytelling with

consumer identity, environmental consciousness, and global quality expectations. This

positioning, they argue, not only supports demand generation but also enhances market

differentiation in increasingly competitive horticultural supply chains.However, the study

noted a persistent credibility gap in ethical labeling, especially in regions with limited

regulatory enforcement or consumer awareness. It recommended strengthening third-

party verification mechanisms and consumer education initiatives to bridge this gap and

reinforce trust. The study highlights an important implication for developing-country

exporters: embedding consumer-driven quality dimensions, such as sustainability and

ethical sourcing, is not merely a reputational tool but a critical market access requirement

in high-income economies.

Adame et al. (2022) conducted a national-level diagnostic study in Ethiopia using

secondary quantitative and policy datasets, focusing on consumer-informed quality

determinants in the export of fruits and vegetables. Applying descriptive statistical

analysis and policy gap assessment, the researchers found that premature harvesting, poor

packaging, and minimal value addition severely compromised consumer-perceived

quality in both domestic and export markets. The study is grounded in value chain theory,

emphasizing the disconnect between upstream production decisions and downstream

consumer expectations. The researchers concluded that Ethiopia’s horticultural value

chains remain heavily producer-driven, with minimal feedback integration from
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consumer markets. The study recommend policy realignment to prioritize cold chain

systems, consumer-responsive harvesting protocols, and value addition infrastructure that

better satisfies external market preferences for freshness, visual appeal, and shelf stability.

Msafiri and Mwombela (2021) conducted a comprehensive policy review and strategic

market analysis of Tanzania’s horticulture sector, particularly assessing how consumer

preferences and institutional frameworks interact to influence competitiveness. Drawing

from Tanzania's National Horticulture Development Strategy, market reports, and trade

records, the study applied a qualitative case study design anchored in institutional theory.

The researchers identified systemic gaps in technology adoption for sorting, packaging,

and labeling, critical quality dimensions demanded by international consumers. Moreover,

limited regulatory enforcement and fragmented supply chain coordination undermined

the sector’s ability to respond to evolving global consumer expectations. The study called

for enhanced public–private partnerships, adoption of consumer-aligned post-harvest

processing technologies, and incorporation of consumer taste profiles and visual quality

cues into producer training and export planning.

Bakker et al. (2020) conducted an urban consumer survey in Rwanda targeting

perceptions of fruit and vegetable quality attributes. The study used a cross-sectional

quantitative design and employed a structured questionnaire with a 7-point Likert scale to

measure 48 product attributes among 416 urban consumers across Kigali. Grounded in

consumer behavior theory and sensory marketing, the study found that cleanliness,

freshness, origin transparency, and perceived health benefits were dominant factors

shaping purchase decisions. Attributes such as organic labelling and locally sourced
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products also scored highly. The study recommends that Rwandan horticultural exporters

adopt branding strategies, integrate product traceability tools, and tailor consumer

education campaigns to enhance perception of quality, thus increasing both local

consumption and export competitiveness.

Mason-D’Croz et al. (2019), in their global simulation model also covering Sub-Saharan

Africa, identified a critical mismatch between supply capabilities and consumer

nutritional demands, especially for fruits and vegetables. While the modeling is rooted in

integrated food systems modeling and WHO dietary standards, it reflects significant data

from African countries that lag behind global trends in meeting consumer-driven

standards for quality, safety, and availability. The authors highlighted that African export

chains are vulnerable to high post-harvest losses and consumer rejection due to

inconsistent quality. Their simulation advocated for strategic investments in cold storage,

handling infrastructure, and awareness-building campaigns to stimulate health-driven

demand while improving the responsiveness of producers to consumer needs.

De Groote, Kariuki, and Traore (2021), in a multi-country East African study involving

Kenya, Uganda, and Tanzania, implemented choice experiments with over 1,200

consumers to evaluate preferences for processed fruit and vegetable products. The

quantitative survey applied willingness-to-pay (WTP) models, integrating nutrition

communication theory and hedonistic pricing models. The study found that urban

consumers strongly prefer products with improved nutritional profiles, better taste,

reliable packaging, and longer shelf life. These attributes were directly linked to the

perceived safety and value of products. The authors recommend product differentiation
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strategies that respond to these criteria, especially in the development of export-ready

processed goods targeted at both regional and international health-conscious consumers.

Pérez-Mesa et al. (2022), though primarily focused on the global ornamental horticulture

sector, extended their systematic review of consumer preferences to African markets,

using data from Ethiopia, South Africa, and Nigeria. Using an interpretivist approach

grounded in ethical consumption theory, they found that African consumers, particularly

the growing urban middle class, place increasing value on origin transparency,

sustainable production, and packaging quality. These trends mirror global movements

toward environmentally responsible and socially ethical purchasing behaviors. The study

concluded that African exporters should not only conform to technical standards but also

align their branding and communication strategies with consumer values such as fairness,

sustainability, and traceability.

Valdez (2020) explored the application of deep learning and computer vision

technologies to improve post-harvest quality assessment of horticultural exports. Though

the study was primarily technological, its implications for Africa were addressed in terms

of technology transfer and automation of quality control. By minimizing human error and

ensuring consistent visual sorting, such innovations can enhance compliance with

consumer preferences for blemish-free, uniform products. The study, informed by quality

assurance theory, supports the integration of AI-assisted grading systems in Africa’s

export chains to meet rising global quality expectations and reduce export rejection rates.

De Groote, Kariuki, and Traore (2021) conducted a choice- experiment and willingness-

to-pay survey involving approximately 400 urban consumers across Kenya, Tanzania,
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and Uganda. Grounded in sensory marketing and nutrition communication theories, their

cross-sectional study revealed that quality aspects such as freshness, nutritional labeling,

and reliable packaging significantly influence consumer acceptance of processed fruit

products. For Kenyan respondents, higher willingness to pay was associated with

perceived health benefits and shelf stability. The authors advocate for export firms to

tailor processed product lines that align with these sensory and nutritional expectations,

particularly in health-conscious destination markets.

Standard Media (2024) reported on post- harvest intercepts of Kenyan vegetable exports

due to pesticide residue prominence, referencing KNBS data indicating a 54.7% decline

in export volumes and a more than 50% drop in export earnings by 2024 . This

real-world outcome highlights how consumer safety preferences, expressed via stringent

EU Maximum Residue Levels, can directly affect export viability. The coverage

recommends strengthening regulatory compliance, enhancing residue testing

infrastructure, and improving producer training in pesticide use and harvest protocols.

Kenya Agritrade (2025), industry commentary, offers qualitative evidence that European

and Gulf consumers prioritize freshness, consistent supply, and organic integrity. Though

lacking formal sample data, the report underscores how documented consumer

expectations drives Kenyan exporters to invest in cold-chain infrastructure, improved

harvest scheduling, and certification regimes to maintain market access. Le Monde Africa

(2024) described Kenya as operating a "Wild West of pesticides," with small-scale

farmers regularly using EU-banned chemicals without protective gear . This coverage,

grounded in ethical consumption and food safety frameworks, suggests that failure to
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improve residue control jeopardizes consumer trust and export sustainability.

Recommendations include comprehensive farmer education, stronger regulatory

enforcement, and traceability integration to align production with consumer-driven

quality expectations.

Euromonitor (2023) presents market analysis data showing urban Kenyan consumers are

shifting toward convenience, sustainability, and premium packaging in processed fruits

and vegetables. Attributes such as transparent labeling, organic certification, and shelf-

life consistency significantly influence trust and perceived quality. Kenyan exporters are

therefore advised to adopt premium packaging designs and sustainability claims to appeal

to evolving consumer segments. Kongo East Produce commentary (2023) provides

experiential insights from exporters: demand in the EU and Middle East is driven by

perceived freshness and origin integrity. Exporters report that compliance with visual

quality standards, cold-chain logistics, and adherence to certification protocols is

essential to satisfy consumer expectations in high-value markets.

Mbogo and Were (2017) undertook an empirical consumer perception study in Nairobi,

Kenya, with the objective of evaluating the extent to which extrinsic quality cues such as

fruit color, firmness, labeling clarity, and packaging integrity shape consumer willingness

to purchase fruit products destined for export markets. Grounded in Quality Perception

Theory, the study positioned consumers as active interpreters of visual and informational

attributes that signal product quality and origin authenticity.The researchers employed a

positivist paradigm using a descriptive survey design, sampling 500 urban consumers

across retail outlets, green grocers, and supermarkets. Through structured questionnaires
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and Likert-scaled instruments, the study analyzed consumer priorities within the context

of an increasingly competitive and quality-sensitive export supply chain. The findings

demonstrated that clarity of origin, visual appeal, and trustworthy labeling significantly

influenced consumer confidence and purchase intention. Notably, firmness and uniform

coloration were perceived as indicators of freshness, shelf stability, and adherence to

export-grade standards The study. concluded that the alignment between consumer

expectations and export product design is central to market success. They recommended

that exporters and producers integrate structured consumer feedback mechanisms into

packaging innovation, labelling systems, and brand storytelling, particularly for markets

where traceability and presentation are integral to perceived value. The study also

highlighted the need for collaborative packaging strategies that merge technical quality

requirements with culturally relevant consumer preferences to optimize product

acceptance both locally and abroad.Although contextually limited to Nairobi’s consumer

base, the study provides valuable insights into how consumer-driven quality cues can

inform value chain design for horticultural exports. It calls for further comparative

research across rural-urban divides and export destinations to explore differential quality

perceptions and branding efficacy across segmented markets.

Njenga et al. (2017) executed a dual-method study combining focus groups: n = 6 groups

and 50 participants and post-harvest trials in Western Kenya with  40 farmers. The study

revealed that inconsistent post-harvest practices, such as poor handling and lack of

cooling, led to diminished sensory quality perceived by consumers. Under value chain

theory, they advocated establishing pack-houses, cold storage, and training on visual

grading to meet international consumer-driven quality benchmarks.These studies
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illustrate that Kenyan horticultural exports face growing consumer pressure, especially

from health-, safety- and sustainability-conscious markets, which mandates

improvements in residue control, processing, packaging, and traceability. As consumer-

driven quality preferences sharpen, exporters must align production and branding

strategies to maintain access and competitiveness.

2.2.5 Export Environment on Quality Control Measures and Market Growth

Bandolkar et al. (2023) undertook an empirical assessment of India’s regional trade

agreements (RTAs) to evaluate their effectiveness in stimulating agricultural exports.

Anchored in positivist philosophy, the study utilized a quantitative research design with

secondary data obtained from the World Bank’s World Integrated Trade Solution (WITS)

platform. The sample included five key RTAs evaluated over a ten-year period using

trade performance metrics. The findings revealed a mixed impact: while some RTAs

significantly enhanced market access for quality-assured agricultural products, others

introduced tariff asymmetries and non-tariff barriers that weakened competitiveness. The

study concluded that the export environment moderates the effect of QCMs on market

growth by either reinforcing or constraining producers’ ability to access foreign markets.

The study recommend that governments align RTAs with commodities that have strong

QCM compliance and high export potential to optimize trade benefits .

Afesorgbor and Demena (2023) provided a broader regional perspective through a meta-

analysis of 61 empirical studies across multiple continents, employing a structural gravity

model to test the influence of preferential trade agreements (PTAs) on agri-food trade.

Rooted in realist philosophy and quantitative synthesis methodology, the study found that
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PTAs significantly increased trade volumes, especially in instances where SPS and

technical standards were clearly codified. The authors argued that such agreements serve

as institutional incentives that moderate the effectiveness of QCMs by compelling

exporters to comply in exchange for preferential market entry. Importantly, the model

demonstrated that trade policy architecture can transform compliance from a cost center

into a strategic tool for market expansion.

Oliveira and Batalha (2021) conducted a systematic literature review spanning

publications from 2015 to 2019 to assess how export infrastructure and regulatory

partnerships affect the performance of fruit and vegetable exporters. The study, driven by

a constructivist lens and qualitative synthesis design, emphasized that collaborative

governance, via public-private partnerships and infrastructural investment enables the

diffusion of QCMs such as cold chain systems and certification schemes. When such

institutional frameworks were present, exporters reported increased capacity to meet

international standards, thereby boosting access to formal markets. Conversely,

fragmented regulatory frameworks discouraged QCM adoption, often isolating producers

from lucrative export channels. Thus, the export environment was found to act as an

enabler of QCM adherence and subsequent market growth.

Lencucha et al. (2020) further deepened this perspective through a scoping review of 103

peer-reviewed articles, exploring the interface between government policy and

agricultural market access. The researchers adopted a policy science approach and

applied thematic synthesis methodology, finding that where governments provided

subsidies, technical training, and streamlined export processes, there was marked
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improvement in QCM compliance. Conversely, regulatory gaps. such as lack of

enforcement mechanisms or incoherent export standards were associated with low levels

of adoption, stunting sales volume and geographic market reach. The review illustrated

that policy architecture functions as a critical moderating factor, shaping the incentives

and capacities of producers to align with quality standards.

Santeramo et al. (2024) examined the impact of the COVID-19 pandemic on horticultural

exports in Mediterranean countries such as Tunisia, Morocco, and Israel. Using panel

econometrics and a quasi-experimental design, the study drew on customs data and

export volumes from 2019 to 2022. The analysis revealed that countries operating under

quota systems and preferential trade frameworks were better able to shield their exports

from global disruptions. These mechanisms facilitated continuous quality control

monitoring and allowed compliance with SPS standards despite logistical challenges. In

contrast, nations without such agreements witnessed sharp declines in export volumes,

primarily due to the inability of producers to sustain QCM operations under constrained

conditions. The study thus confirmed that the structure and stability of the export

environment influence how quality controls translate into sustained market growth.

Kareem (2019) presented a comparative regulatory analysis of agri-food exports to the

US, EU, and intra-African markets. Applying a legal-institutional methodology grounded

in doctrinal analysis, the study revealed that SPS and traceability systems had a far

greater influence on market access than tariffs. In particular, RTAs with embedded SPS

and labeling clauses significantly moderated the effectiveness of QCMs by offering

secure and differentiated access to foreign markets for certified produce. The study
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recommended a rethinking of RTAs not merely as tariff reduction tools, but as policy

instruments to mainstream compliance-based trade.

A policy-oriented review by the Organisation for Economic Co-operation and

Development (OECD, 2019) examined 53 regional trade agreements globally, evaluating

how harmonized SPS measures and streamlined certification protocols influence market

performance. The analysis adopted a normative institutional approach, revealing that

when governments engaged in mutual recognition agreements and capacity-building for

exporters, there was a measurable increase in both QCM uptake and market penetration.

Harmonization reduced transaction costs, accelerated export clearances, and built

exporter confidence. Thus, the export environment, when properly structured, serves as a

catalyst that amplifies the positive effect of QCMs on market growth.This perspective

underscores the necessity of embedding institutional support and regulatory coherence

into trade policy to ensure that QCM investments translate into tangible market gains.

Export performance in Africa’s horticultural sector is significantly shaped by the

prevailing export environment, which includes sanitary and phytosanitary (SPS)

regulations, trade agreements, certification processes, and institutional capacities. These

elements play a moderating role in determining how effectively quality control measures

(QCMs), such as audit practices, producer training, post-harvest standards, and

traceability systems translate into market growth outcomes, including increased export

volumes and access to high-value international markets.Kareem (2018) conducted a

comparative policy study using descriptive and documentary analysis to assess the

differential impact of SPS standards on Africa’s fruit and vegetable exports to the
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European Union (EU). Anchored in regulatory governance theory, the study revealed that

stringent SPS requirements had contrasting effects on the two export categories: while

vegetable exports benefited from enhanced institutional support and adaptable value

chains, fruit exports were disproportionately constrained due to lack of harmonized

standards and limited exporter capacity. The findings underscored that the export

environment, as shaped by government alignment with international standards, directly

influences the extent to which QCMs foster market entry. The study concluded that

market-aligned regulatory frameworks act as a necessary moderator to ensure that QCMs

enhance export competitiveness.

In Ethiopia, Sisay (2018) employed a pragmatist philosophical approach through a

mixed-methods design, combining surveys with key informant interviews to evaluate

horticultural farmers’ export barriers. The sample included 150 horticultural farmers and

20 export agents. The study identified three layers of constraints internal (such as poor

storage and logistics), external (SPS and certification standards), and global (market

access conditions) which weakened the positive effect of QCMs on sales volumes.

However, where government interventions streamlined certification processes and

invested in compliance infrastructure, the moderating role of the export environment

became evident. The study highlighted that unless the export environment is supportive,

even robust QCM systems struggle to yield measurable improvements in export market

growth.

Tempia et al. (2021) conducted an evaluative study of the fresh produce sector in South

Africa using a convergent parallel mixed-methods approach involving surveys (n=120)
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and policy document reviews. Grounded in value chain theory, the research found that

excessive bureaucracy and delayed implementation of phytosanitary regulations

weakened the uptake of QCMs among smallholder exporters. Conversely, recent

legislative reforms and the introduction of market facilitation tools, such as digital

traceability platforms and harmonized inspection protocols, were positively correlated

with enhanced compliance and expanded market access. The export environment thus

acted as a moderating variable by either enabling or stifling the impact of QCMs on

export performance.

Using time-series co-integration analysis from 2005–2020, George (2022) assessed

Tanzania’s horticultural export performance to determine the interaction between

regulatory policy and market outcomes. The quantitative design involved secondary data

from the Ministry of Agriculture and World Bank trade databases. Findings revealed that

weak institutional capacity and lack of structured extension services curtailed QCM

implementation. However, where export market regulations promoted institutional

development and provided targeted training programs, QCMs significantly contributed to

market growth. The study inferred that regulatory infrastructure acts as a catalyst that

strengthens the causal relationship between quality controls and export performance

metrics such as volume, frequency, and reliability of supply.

In a multi-country qualitative study, Schreinemachers et al. (2018) examined the

intersection of health regulations and export market access across Ethiopia, Benin, and

Ghana. Utilizing stakeholder interviews and policy document reviews, and informed by

systems theory, the study identified that stringent SPS and food safety standards, while
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often viewed as barriers, actually improved market growth when governments provided

concurrent support in pest management, farmer education, and infrastructure

development. The presence of such policies not only promoted QCM compliance but also

amplified export competitiveness and sustained long-term sales volume. Thus, the export

environment served as a vital moderating influence linking regulatory compliance to

commercial success.

Dijkxhoorn et al. (2019) conducted a qualitative investigation of Uganda’s export-

oriented agribusinesses using a grounded theory approach to generate insights into the

institutional and policy dynamics shaping quality control measures. Data were collected

through in-depth interviews with 50 stakeholders drawn from government agencies,

private exporters, farmer cooperatives, and support organizations, allowing for a

comprehensive view of the export environment. This methodological choice enabled the

researchers to uncover context-specific patterns of interaction between trade policies,

business practices, and market access.The study revealed that exporters consistently faced

challenges in maintaining quality standards, largely due to fragmented and inconsistently

enforced trade policies, weak institutional coordination, and insufficient government

support targeting small and medium enterprises (SMEs). Many agribusinesses struggled

with compliance costs, limited access to modern packaging and storage technologies, and

inadequate training in international quality protocols. Despite these constraints, the

analysis highlighted that preferential trade agreements negotiated by the Ugandan

government particularly with the European Union (EU) and the Common Market for

Eastern and Southern Africa (COMESA), created tangible market incentives. Exporters

who successfully adopted internationally recognized QCMs, such as traceability, food
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safety, and certification systems, were able to leverage these agreements to access

premium markets and secure higher price margins. The study concluded that while

Uganda’s policy environment offers opportunities through negotiated trade agreements,

the uneven distribution of institutional support disproportionately favors larger exporters.

SMEs, which dominate the agribusiness landscape, remain constrained by systemic

barriers that hinder their ability to consistently comply with international standards. This

situation risks excluding smaller players from lucrative markets, thereby reducing the

inclusivity and sustainability of horticultural export growth.The study recommended

strengthening SME-targeted support mechanisms, such as subsidized certification

programs, accessible training on quality assurance, and improved coordination among

trade and agricultural institutions. Furthermore, harmonization of national trade policies

with regional and global frameworks was emphasized as crucial for reducing transaction

costs and policy uncertainty. By aligning institutional capacity with trade agreements,

Uganda could create a more inclusive enabling environment that fosters widespread

adoption of QCMs and enhances the competitiveness of its export sector

In a focused study on bean export potential, Tufa et al. (2020) employed a cross-sectional

survey design with a sample of 180 farmers in Ethiopia’s Oromia region. The research

was anchored in the actor-network theory and sought to evaluate how government

facilitation influenced the commercialization of haricot beans. Results indicated that

technical assistance, certification access, and clarity in export guidelines were significant

moderating variables that strengthened the relationship between QCMs and increased

market share. Conversely, policy gaps and uncoordinated implementation weakened

farmer compliance and restricted growth. The findings imply that without a coherent and
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supportive export environment, the influence of internal quality control systems on

market performance remains muted and government policies that align with international

SPS standards, facilitate certification processes, and invest in institutional capacity act as

catalysts that enhance the conversion of QCMs into tangible export market growth

outcomes. Without such facilitation, even well-designed internal quality measures fall

short of transforming market trajectories.

In Kenya’s horticultural sector, export growth is heavily conditioned by the regulatory

environment, which encompasses government-led SPS enforcement, inspection regimes,

trade facilitation agencies, and logistics infrastructure..Coninx & Kileu (2020) undertook

an exploratory qualitative study across ten Kenyan counties, focusing on the role of local

governments in horticultural promotion. Drawing on institutionalist philosophy and

stakeholder theory, the researchers conducted key-informant interviews and document

analysis involving county agricultural officers and exporter associations. The findings

indicated that when county-level regulations were effectively implemented through

investment in roadside packhouses, local inspection services, and public–private

partnerships compliance with export QCMs improved, leading to enhanced market access.

However, counties with weak enforcement, inconsistent inspection protocols, or

inadequate infrastructure undermined exporter performance.

SNV (2018) evaluated the export prospects of Kenyan mangoes to the EU, employing a

mixed-method design with both primary interviews of exporters and secondary review of

policy documents. Operating under pragmatist philosophy, the study sample included

approximately 100 exporters and relevant government officials. The investigation
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revealed that compliance with pesticide MRLs, traceability systems, and environmental

regulations when supported by government SPS frameworks significantly improved

export sales. Nonetheless, exporters who lacked institutional assistance found it difficult

to meet traceability and inspection requirements, thereby facing barriers such as rejected

shipments and limited volume. The study thus positioned export regulations as a

moderator: strong regulatory frameworks amplified the effect of internal QCMs on

market growth.

Karuiki, Ngugi & Mburu (2022) used a quantitative cross-sectional survey design with

259 horticultural firms to assess logistics and reverse logistics in Kenya’s fresh produce

supply chain. Rooted in supply-chain theory, data were collected using structured

questionnaires and analyzed via regression analysis. The researchers found that efficient

reverse logistics and trade-enabling logistics (cold chains, pack-houses, organized return

systems) significantly increased market access and export sales volume. However,

uneven SPS compliance enforcement and logistical inequities across counties limited

QCM effectiveness. Thus, the export environment through public enforcement of quality

standards and logistical infrastructure was shown to moderate the relationship between

QCM investment and export performance.

KEPROBA (2020) issued a national report showing KPI- level horticultural export data:

export earnings rose to KSh 122.1 billion in 2020, attributed in part to export promotion

strategies and regulatory alignment with international standards. The export environment

through the Kenya Export Promotion and Branding Agency’s coordination of exporters

with KEPHIS and compliance networks served as a policy-level moderator. Exporters
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who adhered to QCM protocols for example certification and traceability ,reaped greater

market access and revenue growth. In contrast, those without access to export facilitation

saw marginal benefit from their QCM controls.

Githiga et al. (2022) conducted a longitudinal time-series analysis of Kenyan horticultural

exports spanning 2002 to 2019, drawing on UN Comtrade datasets and applying the

Herfindahl–Hirschman (HH) index to evaluate export diversification. Anchored in a

positivist econometric design, the study examined the interaction between export

diversification, quality compliance, and market growth. The findings revealed that

diversification into new markets was insufficient in itself to guarantee sustained sales

growth; rather, such growth materialized only when supported by sanitary and

phytosanitary frameworks and trade agreements that ensured exporters’ compliance with

international standards. Furthermore, the study established that the provision of

government-facilitated export intelligence and SPS-aligned trade facilitation measures

enabled exporters to align with quality control measures, thereby enhancing access to

broader destination markets and boosting export volumes. These results underscore the

centrality of the export environment through regulatory frameworks, institutional support,

and market facilitation in mediating the relationship between QCM adherence and

horticultural market expansion. The study is significant for highlighting the structural and

policy-level conditions under which QCMs translate into tangible market growth

outcomes in Kenya’s horticultural export sector.

Kariuki, Ngugi & Mburu (2022) investigated sustainable supply- chain practices with a

focus on reverse logistics as a QCM component. Using a descriptive design and census of
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259 firms, the study found that reverse logistics positively influenced firm-level

performance; this relationship was significantly strengthened when value-addition and

export facilitation mechanisms were in place. While not strictly export regulation, reverse

logistics intersected with export compliance for example, handling rejects, quality

grading and export environment support from agencies like FPEAK. These institutional

supports moderated the path from QCM adoption to increased export performance and

without supportive export governance and facilitation services, QCMs alone fail to

translate into meaningful market growth.

2.2.6 Market Growth

The market growth in the horticultural sector underscores the critical interplay between

quality control measures particularly product traceability, packaging, and safety

compliance and the expansion of sales volumes in export markets. Lyu and Choi (2020)

conducted a survey-based descriptive and regression analysis on organic food products in

international markets. Their findings reveal a strong positive correlation between market

growth and consumer-perceived quality indicators such as freshness, traceability, and

labeling transparency. The study highlighted that packaging innovation and compliance

with international safety standards were key enablers of higher sales volumes. This

suggests that the assurance of quality throughout the supply chain, ranging from

production to distribution, serves as a decisive factor in sustaining consumer trust and

expanding market share, especially in niche organic food markets.

Santeramo et al. (2024) analyzed secondary data on fruit and vegetable exports from

Mediterranean countries specifically Morocco, Tunisia, and Israel to the European Union



１２４

during the COVID-19 pandemic period (2019–2020). The study demonstrated that

preferential trade agreements and harmonization with EU safety standards significantly

influenced export performance, particularly in terms of sales volumes. However, the

pandemic exposed key vulnerabilities in these countries’ compliance systems, disrupting

supply chains and creating barriers to consistent market access. The findings emphasized

that both quality assurance and policy-level interventions, such as trade liberalization and

regulatory alignment are indispensable for safeguarding export continuity and ensuring

long-term growth.

A time-series and econometric modeling study by Lertworasirikul et al. (2019) focusing

on Thailand’s horticultural exports further substantiates these linkages. The study found

that adherence to Good Agricultural Practices, quality grading systems, and post-harvest

handling innovations significantly boosted export sales volumes. Importantly, the study

identified that market growth is not only a function of farm-level quality measures but is

also shaped by broader export environment variables such as trade diplomacy and tariff

negotiations. In this regard, institutional support mechanisms such as extension services

and export facilitation programs were seen to amplify the market reach of high-value

horticultural products.

Zhang and Chen (2021) investigated the dynamics of government support and exporter

collaboration in shaping market performance within the context of Chinese horticultural

exporters. Employing a mixed-methods design, the study combined quantitative survey

data from exporting firms with qualitative interviews drawn from industry stakeholders,

thereby enabling triangulation of findings. Grounded in value chain theory, the analysis
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emphasized how institutional coordination and exporter networks facilitated compliance

with international market requirements. The results indicated a strong and positive

association between market growth and structured quality assurance systems, particularly

in areas such as producer training, adherence to internationally recognized food safety

protocols, and routine quality audits. Moreover, the study highlighted the integration of

digital traceability tools, which improved supply chain transparency, built institutional

trust, and enhanced buyer confidence. This digitalization of traceability systems was

found to foster repeat sales and long-term relationships in competitive export markets,

underscoring the role of data-driven quality benchmarks in sustaining market

access.While the study provides valuable insights into the synergies between government

support, technological adoption, and exporter performance, its focus was geographically

limited to China, thereby reducing its generalizability to Sub-Saharan African contexts

where infrastructural, institutional, and technological capacities differ. Furthermore, the

research emphasized the outcomes of digital traceability without sufficiently

interrogating the cost implications and adoption barriers among smallholder farmers and

cooperative societies. This creates an empirical gap regarding the scalability of digital

traceability systems in resource-constrained export environments such as Kenya. The

study underscore the importance of institutional trust and data-driven systems in creating

verifiable quality benchmarks, further research is needed to examine how such

mechanisms can be localized to small-scale horticultural producers in emerging

economies.

Henson et al. (2020) used policy and institutional analysis to assess the role of food safety

regimes in facilitating international trade among developing countries. The study
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concluded that developing-country exporters experienced improved market growth when

supported by bilateral capacity-building programs, technical assistance, and harmonized

inspection procedures with destination markets such as the EU, US, and Japan. These

interventions enabled exporters to align with high-quality standards, which in turn

translated into increased sales volume and stronger market penetration. Thus, the export

environment, particularly in terms of regulatory cooperation and technical support, was

deemed central to the growth of horticultural markets.

Kawakami and Takahashi (2019) conducted a supply chain modeling analysis to

investigate the structural and operational factors influencing horticultural export

performance in Japan and South Korea. Framed within the Value Chain Optimization and

Quality Assurance frameworks, the study employed a systems-based approach to

simulate the impact of infrastructure and regulatory compliance on market access,

competitiveness, and export revenue growth.Using data-driven modeling and

comparative logistics assessment, the study demonstrated that targeted investments in

cold chain logistics, including temperature-controlled storage, refrigerated transport, and

centralized post-harvest sorting hubs, significantly enhanced product shelf-life, visual

integrity, and compliance with destination market standards. Furthermore, the integration

of digitized inventory tracking systems facilitated real-time quality monitoring and

streamlined traceability, reducing post-harvest losses and improving coordination across

the export supply chain.Crucially, the study identified quality control protocols,

specifically pesticide residue traceability and environmental certification mechanisms

such as eco-labeling as strong predictors of product acceptance in premium and niche

export markets, including those in Europe and North America. These attributes served as
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both compliance instruments and strategic tools for market differentiation, enabling

exporters to target environmentally conscious and health-sensitive consumer segments.

The study, concluded that the convergence of technologically advanced logistics

infrastructure with compliance-oriented production systems unlocks access to high-value

international markets. The study advocates for a systems-based investment strategy in

export horticulture that integrates physical infrastructure with certification regimes to

enhance credibility, meet phytosanitary requirements, and maximize value

capture.Although the study is situated in advanced Asian economies, its insights are

transferable to emerging market exporters, particularly those seeking to align with global

quality benchmarks and penetrate competitive markets through traceability, branding, and

logistic efficiencies.

In the broader African context, the expansion of horticultural exports particularly fruits

and vegetables is tightly interwoven with the strength of quality control systems and the

effectiveness of the export environment. For instance, Tempia et al. (2021), in a South

African study employing a mixed-methods approach, revealed that inconsistent

compliance with export regulations led to diminished market share in high-value

international markets. However, regions that benefited from government and private

sector investments in infrastructure, specifically in quality inspection, modern transport

logistics, and advanced packaging facilities, reported substantial improvements in market

access and sales volumes. These findings highlight the catalytic role of coordinated

institutional support in facilitating market growth through quality-based differentiation.

In Tanzania, George (2022) applied co-integration econometric techniques to examine

ten years of horticultural export data, adopting a positivist orientation that emphasized
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causal relationships between policy interventions, supply chain dynamics, and market

outcomes. The study identified several structural constraints limiting horticultural export

growth, notably fragmented supply chains, inadequate access to timely market

intelligence, and weak compliance with international phytosanitary standards.The

analysis demonstrated that market growth was not solely dependent on production levels

but significantly influenced by institutional and regulatory factors. The results

underscored that recent government-led policy reforms, particularly those strengthening

export regulations and harmonizing standards with international requirements, had a

direct positive effect on enhancing sales volumes. Moreover, the expansion of exporter

support services, such as quality training, certification programs, and capacity-building

initiatives, was found to substantially improve the competitiveness and acceptability of

Tanzanian horticultural products in both regional and global markets. George concluded

that sustained growth in exports requires not only strengthening compliance mechanisms

but also embedding continuous capacity development and market intelligence systems

into the value chain. The study therefore highlights the interplay between regulatory

environments, quality control measures, and market expansion, while signaling the

persistent need for context-specific strategies to overcome structural inefficiencies in

horticultural exports.

Kareem (2019) conducted a comparative institutional analysis across multiple African

countries, utilizing secondary data sources. Adopting a pragmatic philosophical approach,

the study employed a qualitative, multi-country comparative design to investigate the

influence of documentation and post-harvest handling protocols on export volume.

Kareem’s findings revealed that adherence to international SPS standards, particularly
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documentation, inspection, and certification procedures, was instrumental in increasing

horticultural export volumes. The study concluded that harmonization of trade rules and

trade facilitation mechanisms significantly enhanced market growth in the region. It

recommended policy alignment among African states to reinforce SPS compliance and

strengthen inspection systems to boost export competitiveness.

Dijkxhoorn et al. (2019) examined the Ugandan horticultural export system using a

constructivist philosophy and a qualitative case study design that included interviews and

documentary analysis. The study assessed how traceability mechanisms and post-harvest

handling training influenced export performance and potential volume growth. Despite

acknowledging the presence of low-quality produce in markets, the study established that

the introduction of structured traceability systems and training programs, especially those

supported by Dutch bilateral initiatives improved competitiveness and export readiness.

The authors concluded that quality-focused donor interventions play a catalytic role in

driving horticultural market growth and recommended expanding bilateral cooperation

frameworks that support exporter capacity building and compliance systems.

Mallawaarachchi and Alumad (2018), though focusing on Pakistan, provided transferable

insights relevant to Africa’s horticultural export challenges. The study followed a

positivist approach using a descriptive research design and a quantitative methodology,

relying on secondary trade and policy data. It examined how quality standard compliance,

storage infrastructure, and value chain coordination affect horticultural export

performance. The findings indicated that fragmented value chains, weak storage systems,

and limited adherence to export standards constrained market expansion. The authors

concluded that export growth depends on upgrading quality infrastructure and farmer
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compliance. They recommended state-sponsored programs for GAP training, rigorous

enforcement of quality protocols, and investment in logistics to support volume and sales

growth strategies applicable to African horticultural sectors facing similar bottlenecks.

Mukasa et al. (2017) provided a synthesis of agricultural transformation across Sub-

Saharan Africa, applying a developmental pragmatist lens with a meta-analysis design

drawing on both quantitative and qualitative secondary data. The study analyzed how

quality control measures such as GAP adoption and technical extension services

influenced export readiness, sales volumes, and regional trade performance. The results

indicated that countries with structured quality control interventions and supportive

extension services exhibited enhanced export preparedness and higher trade volumes.

The authors concluded that the combination of quality assurance systems and enabling

trade policies is vital for scaling up horticultural exports. They recommended regional

cooperation on trade standards and the promotion of public-private partnerships to

streamline compliance procedures and enhance competitiveness.

Kariuki, Ngugi, and Mburu (2022) undertook an empirical investigation in Kenya, using

a positivist paradigm with a cross-sectional survey design targeting 259 horticultural firm

managers. The study utilized quantitative analysis to evaluate the effect of quality control

practices specifically cold chain logistics, traceability, and audit compliance on market

penetration and sales volumes. The findings revealed that firms with superior quality

assurance infrastructure, including effective cold storage and inspection systems,

accessed premium regional and global markets more easily and experienced higher sales

growth. The authors concluded that compliance with export standards directly correlates

with horticultural market expansion. They recommended policy incentives for investment
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in cold chain infrastructure and stronger enforcement of audit standards across the export

sector.

Kenya Export Promotion and Branding Agency (KEPROBA, 2020), though not a peer-

reviewed study, provided a government-commissioned empirical report based on

institutional monitoring and performance data within Kenya’s horticultural export sector.

The analysis, following an interpretivist approach, demonstrated how quality assurance

mechanisms, export certification, and branding strategies sustained export volumes and

market growth. The report highlighted horticulture as Kenya’s second-largest foreign

exchange contributor, attributing this performance to continuous improvements in quality

compliance and strategic exporter partnerships. Although lacking a traditional

methodological structure, the findings support academic assertions that quality assurance

is essential to market sustainability. The report recommended further support for

branding programs, exporter capacity building, and rigorous quality certification

frameworks to maintain Kenya’s competitive edge.

Githiga et al. (2022) analyzed Kenya’s horticultural export data using the Herfindahl

index and UNComtrade statistics under a positivist philosophy with a quantitative,

econometric design. The study focused on the effect of traceability systems, exposure to

export standards, and packaging innovations on market growth, measured by export

diversification and sales volumes. Findings revealed a relatively high product

concentration in Kenya’s exports mainly avocados, French beans, and cut flowers, but

showed that market growth continued due to improved documentation, compliance

frameworks, and consumer-driven packaging practices. The authors concluded that

despite structural limitations, strategic quality interventions facilitated new market access.
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They recommended scaling up traceability training and enhancing packaging

technologies to support diversification and maintain export momentum.

The Fresh Produce Logistics (2021) value chain diagnostic further established that

although Kenyan horticultural exports had grown, persistent weaknesses in traceability,

post-harvest handling, and quality audit mechanisms limited full market potential. The

report advocated for increased public-private investment in certification schemes, post-

harvest infrastructure, and exporter mapping to bridge the gaps constraining sales

volumes, particularly in EU markets. This analysis was echoed in the National

Horticulture Transformation (NHT) Initiative Report (2023), which detailed the roll-out

of GAP manuals and SOPs across key export commodities like peas and avocado. The

NHT Initiative used a pragmatist multi-stakeholder approach to develop policy tools and

found that consistent enforcement of these practices improved Kenya’s horticultural

reliability, leading to greater stability in export supply volumes and higher market

confidence.

To synthesize the reviewed empirical studies and highlight their methodological

orientations, variables examined, and contributions to the understanding of quality

control measures in fruits and vegetables exports, a literature review matrix was

developed. This matrix consolidates key details from selected studies, including author(s),

study focus, methodological approach, variables, key findings, and identified gaps. The

final column aligns each study’s insights with the present research, thereby clarifying

how prior work informs the conceptualization and operationalisation of the study

variables in the Kenyan context. Table 2.2 presents this synthesis.
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Table 2.2

Literature Review Matrix

Author(s
) Study Methodolog Variables Key Findings Gaps Identified Focus of this

Study

Martinez-
Ruiz et
al. (2019) Capacity-

building
and quality
managemen
t in
Mexican
fruit exports

Pragmatist;
Longitudinal
mixed-
methods
(FGDs,
structured
surveys,
export
tracking)

Capacity
building,
export
standards,
quality
performance

Tailored QA
training
improved
export
volumes; PPPs
were
instrumental in
standard
enforcement

Context-specific to
Mexico; limited
transferability to
low-resource
contexts

Examines
tailored QA
training and
audit systems
in Kenya’s
smallholder
horticultural
export
environment

Mirzaei,
Micheels
&
Boecker
(2017)

Market
orientation
and QA in
Canadian
agribusiness

Post-
positivist;
Cross-
sectional
quantitative
design (250
agribusinesses
)

Market
orientation,
QA adoption
(certification,
traceability)

QA adoption
improved
export
competitivenes
s among
market-
oriented firms

Focused on
formalized
agribusinesses;
ignored informal
smallholders

Assesses how
market-
focused QA
adoption
affects market
growth in
Kenya’s semi-
formal
producer
organizations

Sikora et
al. (2020)

QA
enforcemen
t via
training and
technology
in Southern
Africa

Pragmatic;
Mixed-
methods
(surveys and
KIIs)

QA training,
technological
inputs,
enforcement
mechanisms

QA
effectiveness
hampered by
weak
inspection and
outdated
technologies

Did not quantify
market growth;
limited to
Southern Africa

Investigates
link between
training/inspec
tion systems
and sales
volume/export
access in
Kenya

Tolossa
& Pandya
(2023)

Export
compliance
and QA
standards in
Ethiopia

Positivist;
Cross-
sectional
design using
structured
surveys (106
exporters)

Export QA
compliance,
enforcement
communicatio
n

Perceived
compliance
high, but
poorly
communicated
regulatory
standards

reduced actual

Weak inspection–
exporter interface;
did not explore
audit mechanisms

Explores
government-
inspection
coordination
and audit
effectiveness
on quality
control and
market
penetration
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conformity

Amare et
al. (2019)

Training
and contract
farming
among
smallholder
s in Kenya

Positivist;
Cross-
sectional
survey (790
farmers)

Training,
contract
farming,
export
compliance

Trained
contract
farmers had
higher
conformity
with export
requirements

Focused on
contract farming,
not on stand-alone
audit/training
impacts

Isolates QA
training and
certification
impact on
export market
access and
sales growth

Mwangi
et al.
(2020)

Audit
systems in
Kenyan
horticultural
exports

Realist; Case
study
(interviews
and document
analysis)

Audit system
quality,
compliance
enforcement

Weak audits
tied to
untrained staff
and regulatory
lapses

Lacked empirical
measurement of
market outcome
impacts

Assesses how
audit
frequency,
certification
depth, and QA
enforcement
influence
market
expansion

Valdez
(2020)

Machine vision
sorting in post-
harvest quality
control:
Implications for
export
conformity

Technological
determinism;
Experimental
simulation using
image processing
algorithms

Sorting
technology,
visual
quality
conformity

Advanced visual
tech improved
product
classification
and export-
grade
consistency

Study
lacked real-
world,
smallholder
integration
in Africa

Assesses how
practical
packaging and
sorting practices
affect
conformity and
market growth
among Kenyan
FPOs

Affogn
on et
al.
(2020)

Postharvest
losses in sub-
Saharan Africa:
The case of
fruits and
vegetables

Positivist; Meta-
analysis of
postharvest loss
surveys

Handling
techniques,
loss
reduction,
marketabili
ty

Losses ranged
from 30–50%;
improved
packaging and
temperature
control
minimized waste

No direct
linkage to
export sales
volumes

Links reduction
of postharvest
loss (via
packaging,
transport) to
market
access/sales for
South Rift
farmers

Fresh
Produc
e
Logisti
cs
(2021)

Value chain
diagnostics for
Kenyan
horticulture
exports

Realist;
Descriptive
multi-stakeholder
study

Transport,
cold chain,
packaging

Weak
traceability,
inadequate cold
storage, and
uncoordinated
transport
hindered
competitiveness

Did not
quantify the
economic
impact on
exports

Connects
packaging and
transport
systems to
market growth
among FPOs in
Kenya
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Kiaya
et al.
(2021)

Storage and
transportation
impact on
postharvest loss
in Tanzania

Constructivist;
Cross-sectional
field survey

Storage
methods,
transport
mode, fruit
loss rate

Storage and
packaging
design directly
affected fruit
damage and
shelf life

Data did not
include
international
export effects

Evaluates role
of on-farm
storage and
transport
systems on
export
readiness and
volume in
Kenya

Kumar
&
Kalita
(2019)

Cold chain
and
postharvest
logistics in
India’s agri-
exports

Positivist;
Comparative
case study of
supply chains

Cold chain
integrity,
packaging,
transport

Modern cold
chains
significantly
enhanced
export volumes
and quality

Regional
context in
India; lacked
smallholder-
oriented
analysis

Examines
feasibility of
cold chain
and
packaging
technologies
among
smallholder
exporters in
Kenya

Kariuki,
Ngugi &
Mburu
(2022)

Logistics and
quality
inspection in
Kenya’s
horticulture
exports

Post-positivist;
Cross-sectional
survey (259
horticultural firms)

Quality
inspecti
on, cold
chain,
logistics

Market access
improved by
timely
inspections
and reliable
cold chain;
higher sales
with better
compliance

Did not isolate
each
postharvest
handling
component’s
contribution

Disaggregates
effects of
packaging, storage,
and transport on
market growth in
the Kenyan export
sector

Omwude
, et al
(2020

Assessing
postharvest
losses and
handling
practices
among
smallholder
vegetable
farmers in
Nigeria

Pragmatic
philosophy; Cross-
sectional
descriptive survey;
n=120; Structured
questionnaires and
field observation

Post-
harvest
handlin
g
(harvest
ing
method,
packagi
ng,
storage,
transpor
tation)
Posthar
vest
losses
(quantif
ied by
percenta

nadequate
harvesting,
packaging,
storage, and
transport
methods led
to high
postharvest
losses.
Improved
handling
practices
reduced
losses.
Seasonal gluts
and lack of
market
information

Focused solely
on Nigeria; did
not examine
implications
for export-
oriented
markets or
sales volume;
lacked
theoretical
framing; no
assessment of
the role of
farmer
organizations

Integrates post-
harvest handling
(storage,
packaging,
transport) as a key
quality control
measure
influencing market
growth (market
access and sales
volume) among
Kenyan farmers'
producer
organizations
targeting export
markets.
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ge and
value)

worsened
inefficiencies

.

.

Odongo
et al.
(2023)

Role of
packaging in
reducing
postharvest
loss in
Uganda

Realist;
Participatory
rural
appraisal

Packaging
material,
physical
damage,
shelf life

Improved
packaging
reduced
postharvest
losses by
35%

Lacked
longitudinal
data on
market
impact

Links high-
quality,
standardized
packaging to
market shelf life
and export sales
among Kenyan
FPOs

de Barcellos
et al. (2018)

Traceability
systems and
consumer
trust in EU
fruit imports

Constructivist
; Mixed-
methods
(surveys &
interviews
with EU
buyers)

Documentatio
n, consumer
perception,
traceability

Strong
traceability
documentatio
n enhanced
buyer
confidence
and repeat
purchases

Focused on
importing
countries, not
source
countries

Examines
how
documentatio
n systems
impact
international
buyer
confidence
and export
volumes in
Kenya

Asfaw,
Mithöfer &
Waibel
(2018)

Traceability
and
compliance in
certified
export chains
in Africa

Realist;
Longitudinal
survey
(Kenya,
Ghana,
Ethiopia)

Certification,
recordkeeping
, contract
farming

Traceability
improved
through third-
party audits
and consistent
farmer
documentatio
n

Emphasis on
certification
over farmer-
driven
practices

Explores
documentatio
n and contract
farming as
dual drivers
of traceability
and market
access

De Groote et
al. (2021)

Youth
consumption
preferences
and processed
fruit in East

Constructivist
; Cross-
national
quantitative
study (400
youth

Product
quality
perception,
documentatio
n visibility

Youth
preferred
traceable,
health-
certified

Focus on
consumption,
not export-
side
documentatio

Investigates
whether
buyer-driven
traceability
demand
affects
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Africa consumers) produce n exporters’
documentatio
n strategies

World Bank
(2020)

Enabling
traceability in
Africa’s agri-
export supply
chains

Positivist;
Regional
value chain
review

Digital
traceability,
smallholder
inclusion,
export
compliance

Traceability
systems raised
acceptance
rates in the
EU & GCC
markets

Limited field-
level data on
farmer-led
practices

Connects
digital and
manual
traceability at
the FPO level
to market
retention in
Kenya

Nyang’au &
Owuor (2020)

Contract
farming and
export linkage
in Kenya’s
avocado
sector

Pragmatic;
Case study of
Murang’a-
based
aggregators

Contract
farming,
export
participation

Contract-
based
traceability
improved
export
regularity and
market
premiums

Not
generalized
beyond
avocado;
lacked
multivariate
export data

Tests contract
farming’s
contribution
to reliable
traceability
and expanded
market share

Standard
Media Group
(2024)

EU market
rejection
trends due to
pesticide non-
conformity

Descriptive;
Media-based
policy
analysis

Traceability
failure,
pesticide
monitoring,
rejection rates

Weak
traceability/do
cumentation
led to
increased
rejections in
EU markets

Data based on
reporting, not
empirical
sampling

Assesses how
poor
traceability/do
cumentation
practices
among FPOs
affect market
loss

Kipkoech et
al. (2022)

Digital
platforms and
farm-level
documentatio
n in Kenya

Interpretivist;
Tech adoption
survey (138
respondents)

Digital
recordkeeping
, export
visibility

Digital
traceability
platforms
improved
transparency
and export
readiness

Underexplore
d impact on
actual sales or
market access

Examines
how digitized
documentatio
n influences
sales volume
and
international
buyer
confidence in
Kenya

Aidoo et al.
(2019)

Consumer
demand and
vegetable
quality
preferences
in urban
Ghana

Pragmatic;
Cross-sectional
survey (364
consumers)

Visual quality,
taste, safety
certification

Consumers
preferred
clean,
pesticide-
free
produce,
even at

Urban focus;
did not link to
export trends

Assesses
how
consumer
preference
for
appearance
and safety
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higher cost impacts
export-
targeted
quality
control in
Kenya

Wanyama
et al. (2021)

Consumer
perceptions
on quality
attributes of
fresh
vegetables
in Nairobi

Positivist;
Survey
(n=400) and
logistic
regression

Colour,
packaging,
chemical
safety, origin

Packaging
and safety
assurance
influenced
purchasing
decisions

Did not relate
findings to
export
markets

Explores
how
consumer
preferences
in Kenya
mirror or
influence
export
quality
demands

Owino &
Boeck
(2022)

Quality
perception
among
diaspora
consumers
of Kenyan
produce

Constructivist;
Qualitative
interviews
(Kenyan
diaspora in UK
and UAE)

Country-of-
origin,
freshness,
residue
awareness

Diaspora
buyers
preferred
produce
with
visible
freshness
and safety
traceability

No statistical
generalization
; focused on
niche market

Analyzes
influence of
consumer
diaspora
expectations
on producer
standards
and market
growth

Ndungu et
al. (2023)

Retail
consumer
preferences
and
horticultural
value
chains in
Kenya

Realist;
Mixed-
methods (focus
groups +
household
survey)

Labeling, trust
in origin,
freshness

Clear
labeling
and visible
inspection
increased
consumer
trust and
willingnes
s to pay

No
exploration of
link to export
performance

Investigates
how
domestic
consumer-
driven
demand
shapes
exporter
priorities on
quality

Muhanji,
et al
(2020)

Consumer
preference
s for
indigenous
vegetables
in urban
and peri-
urban
areas of
Kenya

Cross-
sectional
survey;
structured
questionnaire
s
administered
to urban and
peri-urban
consumers

Consumer
characteristic
s Preference
and
consumption
of indigenous
vegetables

Taste,
nutritiona
l value,
and health
benefits
were the
main
preferenc
e

Focus
limited to
indigenous
vegetables in
urban and
peri-urban
areas; no
direct link to
export
market;
lacked

Links
Consumer-
Driven
quality
Preference
s to market
growth of
fruits and
vegetables;
applies
insights on
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analysis of
how
consumer
preferences
interact with
quality
control
measures in
international
trade

freshness,
hygiene,
and
consistent
supply to
export-
oriented
fruits and
vegetables
among
small-scale
farmers

FAO (2019)

Quality and
consumer
perception
in African
horticulture

Review-based;
Meta-synthesis
of regional
consumer
research

Food safety,
visual appeal,
taste, source

Buyers
linked
freshness
and
packaging
with trust;
food safety
ranked top
in exports

Did not
specify crop-
or country-
level
differences

Studies how
food safety
and visual
appeal, as
perceived
by
consumers,
drive QA
practices for
exports

Oyugi et al.
(2020)

Urban
consumer
demand and
vegetable
sourcing
behavior

Interpretivist;
Observational
and survey-
based
(Nairobi)

Consumption
behavior,
visual quality,
freshness

Consumers
valued
freshness
and color
over price
when
sourcing
vegetables

Domestic
market study;
lacked export
implications

Examines
how
freshness
and color
preferences
affect QA
and post-
harvest
handling in
export
channels

European
Commissio
n (2018)

Trends in
EU
consumer
demand for
African
horticultural
products

Policy review;
Synthesis of
Eurobarometer
& import
reports

Pesticide
compliance,
ethical
sourcing,
product
aesthetics

Increasing
EU
preference
for
traceable,
low-
residue,
ethically
sourced
produce

Policy-level
analysis; lacks
farm-level
detail

Relates EU
consumer
standards
directly to
production
quality
preferences
in Kenya's
FPOs

Kariuki,
Ngugi &

Impact of
logistics and

Positivist;
Cross-

Government
standards,

Strong
enforcement

Focused on
logistics;

Analyzes how
enforcement
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Mburu (2022) standards on
horticultural
exports in
Kenya

sectional
survey (259
horticultural
firms)

cold chain
infrastructure,
market access

of export
standards
improved
market access
and sales
volumes

minimal
exploration of
trade policies

of export
standards
interacts with
quality
control
practices to
influence
market
growth

KEPROBA
(2020)

Kenya’s
horticulture
performance
and branding
strategy

Policy-
focused;
Descriptive
review of
export data
and policy

Branding,
market access,
trade
regulation

Regulatory
clarity and
market
branding
enhanced EU
and GCC
market entry

Descriptive;
no firm-level
or producer
analysis

Assesses how
branding and
export
regulation
affect the
market
penetration of
FPO-exported
fruits and
vegetables

Situma et al.
(2021)

Barriers to
horticultural
exports
among SMEs
in Kenya

Realist;
Survey and
policy
analysis

Export
policies,
licensing,
phytosanitary
requirements

Complex
export
procedures
discouraged
small-scale
participation

Did not
evaluate the
moderating
effects of
export policy

Examines
how
government
export
regulation
interacts with
quality
practices to
affect SME
export growth

UNCTAD
(2019)

Trade
agreements
and Africa’s
horticultural
integration
into global
markets

Normative;
Policy
analysis

Trade
agreements,
market access,
SPS
compliance

Favorable
trade
agreements
like EPAs
improved
African access
to European
markets

No specific
focus on
Kenya or
SMEs

Explores how
trade
agreements
moderate the
link between
quality
control
practices and
export
outcomes for
Kenyan FPOs

Barakabitze
& Kitindi
(2020)

Regulatory
hurdles in
East African
horticulture

Interpretivist;
Qualitative
stakeholder
interviews

Certification
regulation,
cross-border
trade

Rigid
regulations
hindered
participation
of
smallholders
in export

Focused on
Tanzania;
generalizable
with caution

Investigates
regulatory
burdens as a
moderating
force on
quality-to-
market
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chains pathways in
Kenya

Gathura &
Maina (2023)

Regional trade
and quality
standards in
COMESA
horticulture

Pragmatic;
Mixed-
methods with
trader and
exporter
surveys

Trade
harmonization
, quality
protocols,
market entry

Harmonized
regional
standards
increased
cross-border
sales for
certified
producers

Data lacks
Kenya-
specific
breakdown

Studies how
regional trade
standards
impact market
access in
relation to
producer-
level quality
adherence

Standard
Media Group
(2024)

Stringent
market
requirements
hinder
horticultural
export growth

Descriptive;
Media-policy
analysis of
exporter
complaints

Pesticide
limits,
traceability,
audit costs

Overly strict
EU
requirements
led to
rejection of
several
consignments,
reducing
market
confidence

Media-
sourced data;
lacks empiric

2.3. Summary of Research Gaps

Although substantial scholarly interest exists in understanding the performance of the

horticultural export sector, a critical review of recent literature reveals persistent gaps in

addressing the complexity and context-specific nature of quality control measures within

farmer cooperative societies, particularly in the fruits and vegetables value chain in

Kenya. While studies in countries such as Mexico, India, and Canada (Martinez-Ruiz et

al., 2019; Kumar & Kalita, 2019; Mirzaei, Micheels, & Boecker, 2017) provide valuable

insights, these contexts benefit from well-developed infrastructure and institutional

support. Such findings offer limited applicability to smallholder-based farmer producer

organizations in sub-Saharan Africa, where capacity constraints, weak institutional
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coordination, and under-resourced regulatory systems significantly challenge the

implementation and sustainability of quality control practices.

A notable shortcoming in existing research is the tendency to treat quality management

as a holistic construct, combining multiple dimensions, such as training, audits,

traceability, packaging, and post-harvest handling into aggregated variables (Sikora et al.,

2020; Mwangi et al., 2020). This conflation obscures the relative contribution of each

specific practice in influencing market outcomes. For instance, the differential impacts of

structured audits, storage innovations, or digital traceability systems remain unclear.

Furthermore, the role of the export environment has often been examined peripherally

rather than theorized and tested as a moderator that conditions the relationship between

internal practices and market growth (Situma et al., 2021; UNCTAD, 2019; Barakabitze

& Kitindi, 2020).

Many studies rely on descriptive or cross-sectional approaches, with limited use of

rigorous analytical models to test causal relationships between quality control measures

and export market growth. For example, research on post-harvest handling (Valdez, 2020;

Kariuki, Ngugi, & Mburu, 2022) often emphasizes descriptive assessments of packaging,

transport, and storage without linking these practices to measurable outcomes such as

sales volume, rejection rates, or sustained buyer retention. Similarly, traceability research

(Asfaw, Mithöfer, & Waibel, 2018; World Bank, 2020) frequently adopts a top-down

orientation, focusing on external enforcement mechanisms while neglecting grassroots-

level organizational dynamics. This limits empirical robustness and restricts the

transferability of findings to farmer-led initiatives in resource-constrained settings.
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The literature underrepresented the perspectives and strategies of smallholder FPOs,

which play a critical role in export horticulture. Existing studies largely examine large

exporters, agribusinesses, and regulatory bodies, thereby sidelining the organizational

realities of farmer cooperatives. This neglects how smallholder organizations interpret

international standards, internalize consumer-driven preferences, or negotiate compliance

with limited resources. Likewise, while consumer-driven quality preferences, such as

demands for pesticide-free produce, freshness, and traceability are well documented

among buyers and retailers (Wanyama et al., 2021; European Commission, 2018; Owino

& Boeck, 2022), little is known about how these preferences shape cooperative-level

decisions in production, post-harvest, and marketing strategies.

There is limited evidence linking FPO-level quality control measures with quantifiable

export outcomes, such as increased market access, higher sales volumes, reduced

rejection rates, or expanded buyer networks. Research on innovations like cold storage,

crate-based transport, or improved packaging materials highlights potential benefits but

rarely addresses their adoption, scalability, or effectiveness within the financial and

logistical realities of rural FPOs. Similarly, while the regulatory and trade environment

has been acknowledged as important, few studies empirically test its moderating

influence on quality control practices and market growth.

This study seeks to address these gaps by disaggregating quality control measures into

four dimensions,quality assurance (training and audits), post-harvest handling (storage,

packaging, transport), traceability mechanisms (documentation, contract farming), and

consumer-driven quality preferences and empirically examining their influence on market
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growth, defined in terms of market access and sales volume, among farmers cooperative

societies in the South Rift region of Kenya. It further introduces the export environment,

specifically government regulations and trade agreements, as a moderating variable to

capture the interaction between internal practices and external institutional pressures. By

situating the inquiry within the lived realities of Kenyan farmer cooperative societies and

employing a robust empirical approach, the study advances a more context-sensitive and

practically relevant understanding of quality control as a strategic driver of fruit and

vegetables export performance.

2.4 Conceptual framework

The study adopts a Conceptual framework to enhance the study on the role of market

standard dimensions on market growth of horticultural products among farmers

cooperative societies of horticultural productsin South Rift in Kenya. The conceptual

framework, Figure 2.1, brings out the relationships between, market standards

dimensions variables:quality assurance practices, post-harvest handling

practices,traceability mechanisms and Consumer-driven quality preferences, and how it

relates to dependent variable on market growth as moderated by export environment

variable.
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Quality Control Measures

H01

H02

H01-H04

H03

H05 a, b, c, d

H04 H04

Source: Researcher, (2023)

Figure 2.1

Conceptual framework,

Quality control measures in the framework is vital since it is at this level that, export

target markets are derived and thus focuses among others on training the farmers on, pr-

harvest practices that meet the quality standard requirements and the need to carry

inspections and audits in order to be in compliance with market standards requirements.

Post-harvest handling practices are key market standards since it ensures that

horticultural products are harvested and properly stored, packaged and distributed using

appropriated facilities.

Market Growth
 Market access
 Sales volume

Export environment.
 Government regulations

 Trade agreements

Consumer-driven Quality Preferences

 Market conditions
 Consumption patterns

Quality Assurance Practices

 Training and capacity building
 Inspection and audits

Post-harvest handling Practices

 Storage
 Packaging

Traceability Mechanisms

 Documentation
 Contract farming
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Traceability requirements are one of the export environment standards since it gives the

producers and consumers the assurance that the product offered in the market can be

traced forward and backward. in the event of any non-compliance.

Consumer-driven preferences, pressures farmers to enrich themselves with adequate

knowledge on what the market conditions require and provide a platform on sharing

customers experience on product consumption patterns.

Export environment is considered to have some moderating effect on the independent

variables and the dependent variable. Competition in export environment compels small-

scale farmers to effectively control quality, avail appropriate infrastructure, improve on

traceability mechanisms requirements, and enhance market knowledge and sharing of

information and consequently affecting horticultural business performance.
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CHAPTER THREE

RESEARCHMETHODOLOGY

3.1. Research Philosophy

This study is grounded in the positivist research philosophy, which emphasizes the use of

empirical, scientific methods to observe and analyze phenomena objectively. Positivism

advocates for a systematic and quantifiable approach to knowledge generation, where the

researcher remains detached from the subject of inquiry to enhance objectivity and

generalizability (Pham, 2018; Park, Konge, & Artino, 2020). Central to this philosophy

are the tenets of ontology, epistemology, and axiology, which form the foundation for

understanding reality, the process of acquiring knowledge, and the role of values in

research.

From an ontological perspective, positivism assumes that reality exists independently of

human perceptions and can be objectively measured (Creswell & Creswell, 2018). Within

this framework, the constructs under investigation, such as quality control measures and

market growth are regarded as existing external to the researcher and capable of being

empirically observed. This ontological assumption supports the view that market growth

can be represented through tangible indicators such as export volume, income levels, and

access to new markets. Similarly, quality assurance practices, including training,

inspections, packaging standards, and traceability, are treated as observable activities that

can be measured through structured instruments. These assumptions align with the

argument advanced by Tsay and Agrawal (2018), who operationalized quality and

performance constructs in agricultural value chains through objective, standardized

metrics.
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In terms of epistemology, the study subscribes to objectivism, which posits that

knowledge is discovered through empirical verification rather than constructed through

interpretation (Al-Ababneh, 2020). Objectivist epistemology holds that reliable

knowledge can be derived through systematic observation and statistical analysis.

Accordingly, the current study utilizes descriptive and inferential statistical techniques to

analyze the relationship between quality control measures and market growth among

small-scale horticultural farmers. This approach ensures that knowledge acquisition is not

influenced by the researcher's subjective experiences but is instead grounded in data

collected from observable realities. As illustrated in the work of Musyoka and Muturi

(2021), who investigated market access for Kenyan horticultural products using a

positivist lens, such an epistemological orientation facilitates objective, evidence-based

conclusions.

The axiological stance of positivism emphasizes value-neutrality in the research process.

Research guided by this philosophy seeks to minimize the influence of personal biases,

beliefs, and judgments to enhance the credibility of findings (Ali & Musah, 2022). The

current study adopts a structured methodology that includes hypothesis testing, validated

measurement instruments, and predefined analytical procedures, all of which serve to

uphold objectivity. This approach resonates with the findings of Keter and Chepng'eno

(2020), who used a positivist axiological framework to investigate the role of certification

in compliance with international horticultural standards in Kenya. By excluding

subjective interpretation, their study maintained the scientific integrity and

generalizability of its findings, principles that also underpin the present investigation.
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Recent empirical studies have employed the positivist philosophy to examine similar

phenomena within the agricultural and export sectors. Kabano (2017) applied positivist

methods to assess the adherence to international horticultural standards in Kenya, using

quantifiable variables such as compliance rates and audit outcomes. Similarly, Okeyo

(2018) employed a positivist approach to investigate the influence of the business

environment on the performance of small and medium enterprises, relying on objective

indicators and inferential analysis. Further, Ndungu and Machuki (2021) adopted a

positivist paradigm in their study on strategic responses to environmental challenges

among agribusiness firms, reinforcing the appropriateness of this philosophy in

examining structured, performance-oriented relationships.

The adoption of a positivist philosophical orientation is appropriate for this study, as it

allows for the systematic, objective, and empirical investigation of the effect of quality

control measures on market growth. By integrating the tenets of ontology that is ,reality

exists and is measurable, while,epistemology: knowledge is discovered through

observation and analysis, and axiology: research should be value-free,and the study

adheres to a scientifically rigorous approach. Moreover, the relevance of positivism in

examining similar issues within the Kenyan horticultural context, as demonstrated in

recent scholarly work, further justifies its application in this research.

3.2. Research Design

The investigation used an explanatory survey design, which was ideal for understanding

cause-and-effect connections between the research variables. This approach simplified

the link description and allowed for hypothesis testing. Additionally, it facilitated the
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generalization of the findings to a broader population (Lelissa, 2018). The explanatory

research design helped us figure out how the export environment, which includes

government rules and trade agreements, affects things like quality assurance practices,

handling practices after harvest, traceability, and the way the market changes. This study

also shed light on how these factors influenced horticultural products' market growth,

including market access and sales volume. This design not only analyzes the factors

contributing to a phenomenon and its consequences, but also provides insights into the

relationships between the variables under study (Singh & Mittal, 2016).

3.3. Study Area

The selection of Bomet and Narok counties in the South Rift Valley region of Kenya as

the study area is grounded in both their strategic agricultural potential and the unique

socioeconomic and cultural dynamics that influence horticultural export performance

among small-scale farmers. These counties are agro-ecologically diverse, with significant

engagement in fruit and vegetable production, making them appropriate for assessing

quality assurance, post-harvest handling, traceability, and consumer-driven quality

preferences in the horticultural export sector.

Bomet County is a high-potential agricultural zone situated between latitudes 0°29′ and

1°03′ South and longitudes 35° and 35°35′ East. Its economic base is predominantly

agricultural, with horticulture forming a major part of household livelihoods alongside

dairy, tea, and coffee production. The relevance of Bomet to this study is further

supported by earlier assessments by Waudo & Schripsema, (2015), which highlighted

weak traceability mechanisms, poor handling practices, and training gaps that affect

product quality for export.
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Narok County, located between latitudes 0°50′ and 1°50′ South and longitudes 35°28′ and

37°25′ East, shares similar agricultural attributes. Although largely semi-arid,

approximately one-third of Narok supports high-value horticultural crops such as

vegetables, avocado, and passion fruit, destined for international markets. Known for its

substantial contribution to national food production, the county has been dubbed Kenya’s

“breadbasket. (Narok CIDP, 2023).

Moreover, both counties have a significant presence of small-scale horticultural farmers

organized into farmers cooperative societies, which facilitates access to export markets.

Yet, these farmers continue to experience low returns due to barriers such as inadequate

training, lack of cold storage facilities, poor transportation infrastructure, and limited

adoption of quality assurance and traceability mechanisms (Waudo & Schripsema, 2015).

Given these realities, Bomet and Narok provide a relevant, contrasting, and representative

context for examining how quality assurance practices, post-harvest handling, and

consumer-driven quality preferences moderated by the export environment affect the

growth of horticultural export markets among small-scale producers. Their inclusion

enhances the geographical and cultural relevance of the study while allowing for policy-

relevant insights across diverse agro-ecological and socioeconomic settings.

3.4 Target Population

The research expected specific entities whose information met the established eligibility

requirements. The study focused on a group of small-scale farmers who were registered

members of producer organizations. These farmers mostly grew fruits and vegetables

with the goal of exporting them. The study area consisted of a total of seven farmer-
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producer organizations, encompassing a population of 1891 small-scale farmers.

Specifically, Bomet County had three producer organizations with 1211 members, while

Narok County had four farmer producer organizations with 680 members and table 3.1

present the details of the target population and Appendix,XII shows the study area.

Table 3.1
Target Population

Source: Departments of agriculture Bomet and Narok Counties, (2023)

3.5 Sample and Sampling Design

The study employed stratified and simple random sampling procedures. The researcher

initially divided the territory into distinct strata using the administrative boundaries of the

counties located within the study area. This led to the formation of the initial stratum of

Bomet and Narok, with producer organizations constituting a subsequent stratum.Simple

random sampling technique was then used to find the individuals for the study.

NO. COOPERATIVE SOCIETIES NUMBER OF
SMALL SCALE
FARMERS

1 Berur Horticultural Farmers’ Cooperative Society 1047

2 Manaret Modern Farmers’ Cooperative Society 109

3 Masese Forest Users Association 55

Total: Bomet County 1211

4 Mosimowoo 53

5 Cismara Cooperative Society 396

6 Sogoo Cooperative Society 179

7 Ilmotiok Salama Cooperative Society 52

Total: Narok County 680

Grand Totals 1891
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3.5.1 Sampling Procedure

The study employed stratified and simple random sampling approaches to choose

participants for the investigation. The geographical divisions of Bomet and Narok

counties, along with the distinct characteristics of fruits and vegetable producer groups,

determined the stratification.

The two counties of Bomet and Narok divided the population of 1891 small-scale

horticultural farmers into distinct strata. Each producer group within each county

contributes to an additional layer of stratification. Consequently, the researcher employed

the basic random sampling procedure to select the participants for the study. The nature

of the data sources enabled this sampling strategy. The study randomly selected

participants from each unit of the strata, out of a total of 7 producer groupings, and

distributed them in a ratio of 1211:680, resulting in a total of 367 participants after

accounting for non-response. Simple random sampling technique was used to select every

participant from each stratum of the study population within the producer organizations

in each county, creating an additional stratum.

3.4.2 Sample Size

The study adopted Yamane’s formula 1967, as cited by Singh and Masuku (2014),

n=N/[1+N(e)2].Where:

n- The sample size

N- Study population

є Acceptable sample error.
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In the study the formula was used in determining the sample size with confidence level

of 95% and assumed precision level p=0.5.

A sample size of 367 was arrived at basing on a population size (table 3.2) of 1891 from

the study area and considering a sample error of 0. 05%. The sample size workings were

as follows: N= 1891, e=0.05, n= 1891/ [1+1891(0.05)2], n=1891/[1+1891(0.0025)],

n=1891/ [1+ 4.73], n=1891/5.73, n= 330.02, n= sample size = 330.

In order to account for Non-Response Rate, Holtom, Baruch, Aguinis and Ballinger

(2022) presented a non-response rate of a range of 10-20% depending on the sample

size. From statistically determined sample size of 330, an additional 10% as

recommended by Lindner et al (2014), to cater for non-response resulted in final sample

units of 367. This sample size of 367 was spread in the two counties based on each of its

study population and thus the ratio of: Bomet,1211: Narok, 680, resulted in a spread of:

Bomet, 235 and Narok, 132.

Table 3.2 present the composition of small scale farmers who were sampled from the

respective registered FPOs. In Bomet and Narok counties: Berur horticultural, Manaret

modern farmers’ cooperative societies and Masese Forest users Association were based

in Bomet and Mosimowoo, Cismara, Sogoo and Ilmotiok Salama horticultural farmers’

cooperative societies based in Narok.



１５５

Table 3.2

Sample Size

Source: Departments of agriculture & Cooperatives, Bomet and Narok Counties, (2023)

NO. FARMERS COOPERATIVE SOCIETIES SAMPLE
SIZE

1 Berur Horticultural Farmers’ Cooperative Society 203

2 Manaret Modern Farmers’ Cooperative Society 21

3 Masese Forest Users Association 11

Total: Bomet County 235

4 Mosimowoo 10

5 Cismara Cooperative Society 77

6 Sogoo Cooperative Society 35

7 Ilmotiok Salama Cooperative Society 10

Total: Narok County 132

Grand Totals 367
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3.6 Data collection

Primary data were collected through the administration of structured, closed-ended

questionnaires to a randomly selected sample of small-scale fruit and vegetable farmers

within the study area. The questionnaire responses were measured using a five-point

Likert scale, which facilitated the evaluation of constructs aligned with the study’s

research objectives. According to Joshi et al. (2015), the Likert scale is a widely used

psychometric instrument designed to capture the intensity of respondents' perceptions

across a range of agreement levels. The collected data were coded and prepared for

statistical analysis following field survey.

3.6.1 Instrumentation

Data was collected primary data using structured questionnaires. The questionnaire, as

presented in Appendix II, included closed-ended structured questions. The questions

were rated on a Likert scale ranging from 1 to 5. The researcher and a group of research

assistants administered the questionnaire. Structured questions were employed to obtain

precise information, save time, and facilitate the analysis of the acquired data.

According to Trigueros (2017), quantitative research often employs structured questions

that are closed-ended. Respondents choose the most accurate response from a list of

potential alternative replies accompanying these questions. Closed-ended structured

questionnaires have the advantage of being easier to administer and analyze because

they contain specified alternative answers. However, they can be challenging to create,

and the range of replies is limited. The questions were standardized to ensure uniform

responses from all respondents on the same topics.
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3.6.1.1 Content Validity

The researcher conducted a content validity test to enhance and refine the final

questionnaire utilized in the primary study. Taherdoost (2016) emphasized that the

purpose of utilizing a legitimate instrument is to obtain accurate and dependable

information. Equally, Heale and Twycross (2015) explain that the validity of

instruments in a quantitative study is determined by the degree of precision in measuring

the concepts. This implies that the questionnaire encompasses an ample selection of

items that completely cover the subject matter.

According to Salimi & Ferguso-Pell (2018), validity helps determine the accuracy of the

claims and recommendations made in a study, which are dependent on the

appropriateness of the research instruments used. Taherdoost (2016) emphasizes the

importance of thoroughly examining relevant literature before creating the questionnaire.

Content validity of the questionnaire was quantified using the Content Validity Index

(CVI).

An expert panel was intentionally selected , comprising highly knowledgeable and

skilled individuals in their respective fields. A group of 5 specialists was selected. The

researcher instructed them to evaluate the content validity by assigning a rating to each

item on a 5-point scale (1=excellent, 5=very low). An item-level Content Validity

Index (I-CVI) wascalculated and a scale-level Content Validity Index (S-CVI) to

examine the ratings. The calculated I-CVI was done by dividing the number of experts

who rated an item as good (with a rating of 3, 4, or 5) by the total number of experts

While the S-CVI was calculated by averaging the I-CVIs. Polit and Beck (2007) state
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that the S-CVI should have a minimum value of 0.90 but S-CVI greater than 0.78 for 5

or more experts is acceptable. This ensured that the questionnaire items were in a

favorable state compared to the validated ones. To evaluate the research instruments, the

researcher sought input from supervisors and research professionals. We Each item in

the questionnaire was assessed and rated based on its relevance, clarity, simplicity, and

ambiguity.

The Content Validity Index (CVI) for each item in the study instrument was calculated

by dividing the number of experts who rated it as 4, or 5 by the total number of experts

(Denise and Beck, 2006; Muij’s, 2004). Therefore, we computed the content validity

index (CVI) for each item in the research instruments using the following equation:

CVR= Ne− N/2
N/2

Ne=Number of experts rating the item as

N = Number of experts

The items that had CVI over 0.75 were retained (Yaghmale, 2003), while the rest were

modified, based on the experts' opinions. Feng & Yamat, (2019), pointed that, a keen

qualitative review of the instrument from the responses by the researchers, supervisors

and panel of scholars adequately addressed and content validity results presented in

Appendix III

3.6.1.2 Construct Validity

Construct validity was assessed by conducting factor analysis using principal component

analysis. Tavakol and Wetzel (2020) emphasized the application of factor analysis as a
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means of reducing a complex set of variables. This was achieved by employing statistical

techniques to identify the underlying dimensions that explain the correlations among

many items. Appendix IVa-IVf displays the factor analysis results for each variable.

Principal Component Analysis (PCA), according to Kassambara (2017), is a technique

that summarizes and visualizes a dataset of observations described by multiple correlated

quantitative variables. PCA generates new variables that are linear combinations of the

original variables, providing essential information from the multivariate data table.

Computation of the Kaiser-Meyer-Olkin measure of sampling adequacy was done to

assess the suitability of the data for factor analysis. KMO values below the required

threshold of 0.5 was excluded and those above was kept. The significance of Bartlett's

Test of Sphericity (1954) was confirmed with a p-value of less than 0.000 for all

variables, as indicated in Table 3.3.

Table 3.3

Factor Analysis Results
KMO &
Bartlet’s Test

Quality
control

Post-
harvest
handling

TraceabilityMarket
Dynamics

Export
Environment

Market
growth

Kaiser-Meyer-
Olkin Measure
of Sample
Adequacy

0.628 0.746 0.502 0.523 0.526 0.530

df 78 120 66 78 45 66

Sig. 0.000 0.000 0.000 0.000 0.000 0.004

Source: Field Data,2023
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Total variance explained by components in factor analysis for each of the variable in are

presented I Appendix. IV.

Principal component analysis for quality assurance practices identified three components

that accounted for a cumulative variance of 71.42%. Post-harvest handling practices

identified three factors that explained a cumulative variance of 74.94%.traceability

mechanisms analysis revealed the presence of five components that explained a

cumulative variance of 79.50%.Consumer-driven quality preferences analysis identified

three components that explained a cumulative variance of 58.31%. The export

environment analysis identified three factors that account for 77.46% of the whole

variance. Similarly, the market growth analysis identified three factors that account for

64.40% of the total variance.

3.6.1.3.Pilot Testing and Reliability of the Research Instrument

To ensure the accuracy and consistency of the research instrument, a pilot study was

conducted prior to the main data collection. Reliability refers to the degree to which an

instrument yields consistent results when applied repeatedly under similar conditions. A

reliable instrument increases the likelihood of success in the main study by enabling the

researcher to assess the feasibility of participant recruitment, evaluate the clarity and

relevance of questionnaire items, and refine the procedures for data collection and

administration (Heale & Twycross, 2015).

The pilot study was carried out in Kericho County, which lies within the South Rift

region and shares similar agro-ecological and socio-economic characteristics with the

counties targeted in the main study. The sampling frame for the pilot study consisted of
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four farmers' producer organizations: Sosiot Women Empowerment Group, Baraka

Youth Farmers Cooperative Society, Bureti Farmers Cooperative Society, and Cheribo

Farmers Group.

According to Sorzano and Tabas-Madrid (2017), an appropriate pilot sample size should

represent between 10% and 20% of the projected sample size for the main study. This

range accounts for a margin of error with a 95% confidence level. Based on this guideline,

a total of 37 participants (representing 10% of the main study sample size of 367) were

selected to participate in the pilot.

To assess the internal consistency of the research instrument, Cronbach’s alpha

coefficient was computed for each variable. A threshold value of 0.7 was adopted,

whereby a coefficient equal to or greater than 0.7 indicated acceptable internal

consistency, suggesting that the items within a scale reliably measured the same construct.

Items with alpha values below 0.7 were considered to have weak inter-item correlations

and were subsequently reviewed or excluded. The overall reliability of the scales was

confirmed through the calculation of Cronbach’s alpha across all constructs. A summary

of the reliability results is presented in Table 3.4.
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Table 3.4

Cronbach's Alpha Reliability

Variable

Quality
control

Post
Harvest
Handling
Practices

Traceability
Market
Dynamics

Market
Growth

export
environment

Cronbach's Alpha .786 .795 .802 .774 .823 .845

Cronbach's Alpha
Based on

Standardized
Items

.769 .798 .811 .789 .881 .848

N of Items 12 9 12 11 10 9

Author: Survey Data, (2023)

The Cronbach's coefficient alpha for the complete scale, measured across all items,

ranges from 0.786 to 0.881. These values exceed the threshold of 0.700, indicating a

satisfactory level of internal consistency in the measuring scale (Taherdoost 2016).

Appendix VIa to VIf provides information on the characteristics of individual items,

whereas Appendix VIIa to VIIf presents a correlation matrix showing the relationships

between different items.

When each item is deleted, Appendix VIIIa to VIIIf provides the results of "Item Total

Statistics" for Cronbach's alpha. We use the reliability measure to pinpoint the specific

"item" that, upon removal, would enhance the overall reliability of the measuring

instrument. However, deletion of any item did not significantly impact the Cronbach's

coefficient alpha.
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3.6.2 Data collection procedures.

The researcher adhered to the established protocols for data collection. Prior to collecting

data, the researcher obtained a letter of authorization from the postgraduate school of

Kisii University. Additionally, the researcher obtained a license from the National

Commission for Science, Technology, and Innovation (NACOSTI), as evidenced in

Appendix XI, before initiating any data collection.

According to Resources (2020), it is crucial to plan adequately for data collection in order

to get dependable data. The researcher identified a total of five research assistants. The

researcher selected research assistants from the specific area under study, who spoke the

same dialect as the sample units. This facilitated the accurate interpretation of the

questionnaire in the local dialect for 26.3% of the respondents (88 individuals) who had

primary level and informal education.

During the actual data gathering process, the research assistants underwent

comprehensive training in data collection, which included a thorough review of a sample

closed-ended structured questionnaire. This involved comprehending the precise meaning

of unusual English words used in the questionnaire within the context of the local dialect.

The researcher produced a comprehensive plan that precisely outlined the

commencement of data collection, identified the Points of Contact, and specified the

exact locations of the respondents with the assistance of the organization's administrators.

The organization's administrators gave the research assistants instructions on how to

interact with the participants and assigned each one a specific region to administer a set

of questionnaires to the participants within the selected group.

Throughout the collection period, the study rigorously monitored the data collection
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process on daily basis through phone and face-to-face interactions. This allowed for

tracking progress and making required modifications, resulting in a high degree of

accuracy, clarity, consistency, and completeness. Data collected was screened and

excluded any that did not meet the requirements.

3.7 Data Analysis and Presentation

After completing the data collection, a screening process removed incomplete

questionnaires from further analysis. Data was then coded, categorized, and entered the

data into SPSS (Statistical Package for Social Sciences) Version 22. The software

generated both descriptive and inferential statistics.

3.7.1 Descriptive Statistics

Inferential statistics draw conclusions from the descriptive statistics of a sample, while

descriptive statistics organize data by explaining the relationship between variables in a

sample (Yellabu, 2018). The study utilized descriptive analysis to assess the distribution

and shape of the variables in the dataset. For instance, we used the mean to measure the

average value of the examined dataset. The standard deviation quantifies the extent to

which data points deviate from the dataset's mean; larger values imply more distance

from the mean, while smaller values indicate the opposite. Kurtosis was used to evaluate

the dataset's peakedness or flatness (leptokurtic, platykurtic or mesokurtic) relative to a

normal distribution, with values ranging from -3 to 3 signifying a normal distribution.

Skewness quantifies the degree of symmetry in a distribution. A dataset is considered

symmetric if it appears identical on all sides of its center point. The skewness value in a

normally distributed dataset falls within the range of -2 to 2. Ultimately utilized the
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highest and lowest values to evaluate the extent of the data set. A little disparity between

these numbers indicated the existence of outliers in the dataset.

3.7.2 Inferential Analysis

The study employed both simple linear regression and multiple regression techniques for

inferential statistical analysis. Inferential statistics enable researchers to draw conclusions

about a population based on data collected from a sample. To assess the strength and

direction of relationships between the study variables, the Pearson Product-Moment

Correlation Coefficient (r) was calculated. This coefficient ranges from -1 to +1, where

values closer to ±1 indicate stronger linear relationships. According to Cohen, Manion,

and Morrison (2018), a correlation coefficient between 0.01 and 0.29 reflects a weak

relationship, 0.30 to 0.59 indicates a moderate relationship, and values of 0.60 and above

denote a strong relationship. The statistical significance of the correlations was tested at

the 0.01 level..

To derive population parameters, we employed a simple and multivariate regression

model to regress the independent factors against the dependent variable. The preference

for using simple and multiple regression models stems from their capacity to illustrate the

presence of an impact from the independent factors on the dependent variable. In addition,

the regression coefficients indicated the significance of the hypothesized correlations. A

regression coefficient with a p-value below 0.05 signifies the statistical importance of the

independent variables (quality control, post-harvest handling procedures, traceability, and

Consumer-driven quality preferences) in predicting the dependent variable (market

growth). Consequently, the study employed the subsequent model to examine the impact
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of market standards dimensions and market expansion of horticulture products on small-

scale farmers in South Rift, Kenya.

The purpose of this analysis is to investigate the impact of quality assurance practices on

the market growth of horticultural products among farmers cooperative societies in

Kenya's South Rift region. This was accomplish by using simple regression analysis as

shown:

Y =β0+β1X1+ε ...................................................................................................i

Where,

Y = Market growth (dependent variable)

β0= represents Interceptor the value of Y when all X values are zero.

β1=represents Coefficients of the independent variables

X1=represents independent variable (Quality assurance practices)

ε =represents the error term (To account for all other Variables or elements not part of the

study), assumed to be normally distributed with mean zero and constant variance.

To analyze objective two; which was to Examine the effect of post-harvest handling

practices on market growth of horticultural products among farmers cooperative

societies in South Rift of Kenya using simple regression as shown:

Y = β0+β1X2+ε............................................................................................................ii

Where:
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Y = Market growth (dependent variable)

β0= represents Interceptor the value of Y when all X values are zero.

β1= represents Coefficients of the independent variables

X2 =represents independent variable (post-harvest handling practices),

ε = represents the error term

To analyze objective three; which was to assess the effect of traceability mechanisms on

market growth of horticultural products among farmers cooperative societies in South

Rift of Kenya using simple regression as shown:

Y =β0+β1X3+ε............................................................................................................iii

Where:

Y = Market growth (dependent variable)

β0 = represents Interceptor the value of Y when all X values are zero.

β1= represents Coefficients of the independent variables

X3 =represents independent variable (Traceability)

ε =represents the error term

To analyze objective four; which was to examine the effect of Consumer-driven quality

preferences on market growth of horticultural products among farmers cooperative

societies in South Rift of Kenya using simple linear regression as shown:
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Y =β0+β1X4+ε............................................................................................................iv

Where:

Y = Market growth (dependent variable)

β0 = represents Interceptor the value of Y when all X values are zero.

β1= represents Coefficients of the independent variable

X4 =represents independent variable (Market dynamics)

ε =represents the error term (To account for all other Variables or elements not considered

in the study), assumed to be normally distributed with mean zero and constant variance.

3.7.3 Moderating Effect Model

The moderating role export environment was introduced and regressed between each

independent variable and dependent variable Therefore, the interaction term between

predictor variable and moderating variable was obtained by using multiple regression that

produced an interaction effect.

Objective v (a), Establish the effect of export environment on the relationship between

quality assurance practices and market growth of horticultural products among farmers

cooperative societies in, South Rift, Kenya and regression model is shown:

Y=β0+β₁X₁Z+ε-----------------(v(a))

Where:

Y = Market Growth
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β0= Intercept (constant term)

β₁= Coefficient of quality assurance practices (X₁)

X₁=quality assurance practices (Independent variable)

Z= Export Environment (Moderator variable)

X₁Z = Interaction term between X₁ and Z

ε = Error term (residual)

Objective v (b), Examine the effect of export environment on the relationship between

post-harvest handling practices and market growth of horticultural products among

farmers cooperative societies in selected counties in the south rift of Kenya

Regression model was used.

Y=β0+β₂X₂Z+ε-----------------v(b))

Where:

Y = Market Growth

β0= Intercept (constant term)

β₂ = Coefficient of the interaction effect between Post harvest handling and

Export Environment

Z= Export Environment (Moderator variable)
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X₂Z = Interaction term between X₂ and Z

ε = Error term (residual)

Objective v(c), Assess the effect of export environment on the relationship between

traceability mechanisms and market growth of horticultural products among farmers

cooperative societies in selected counties in the south rift of Kenya

Multiple regression model was used.

Y=β0+β₃X₃Z+ε----------------v(c)

Where:

Y = Market Growth

β0= Intercept (constant term)

β₃= Coefficient of Traceability(X₃)

Z= Export Environment (Moderator variable)

X₃Z = Interaction between traceability and export environment X₃ and Z

ε = Error term (residual)

Objective v (d), Examine the effect of export environment on the relationship between

Consumer-driven quality preferences and market growth of horticultural products among

farmers cooperative societies in South Rift, Kenya
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Multiple regression model was used

Y=β0+β₄X₄Z+ε-----------------v(d)

Where;

Y = Market Growth

β0= Intercept (constant term)

β₄= Coefficient of Consumer-driven quality preferences (X₄)

X₄=Consumer-driven quality preferences (Independent variable)

Z= Export Environment (Moderator variable)

X₄Z = Interaction between X₄and Z

ε = Error term (residual)

In order to test the hypothesized relationships, regression models were specified

for each construct.Table 3.5 provides a summary of the hypotheses, the analytical

models applied, and the corresponding decision criteria
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Table 3.5

Hypotheses Testing Summary

Null Hypothesis Analytical

Model

ρ – values Decision

Criteria

H01: quality assurance practices has no
statistically significant effect on market
growth of horticultural products among
farmers cooperative societies in South Rift,
Kenya

Y=β0+β1X1+ε
….i

P-value will be
the basis of
rejecting of null
hypothesis

If the value p<0.05
reject null hypothesis,
but if p>0.05 fail to
reject null hypothesis

H02: Post-harvest handling practices has no
statistically significant effect on market
growth of horticultural products among
farmers cooperative societies in selected
counties in the south rift of Kenya

Y=β0+β1X2+ε
…ii

P-value will be
the basis of
rejecting of null
hypothesis

If the value p<0.05
reject null hypothesis,
but if p>0.05 fail to
reject null hypothesis

H03:traceability mechanismshas no
statistically significant effect on market
growth of horticultural products among
farmers cooperative societies in South Rift,
Kenya

Y=β0+β1X3+ε ..i
iii

P-value will be
the basis of
rejecting of null
hypothesis

If the value p<0.05
reject null hypothesis,
but if p>0.05 fail to
reject null hypothesis

H04:Consumer-driven quality preferences has
no statistically significant effect on market
growth of horticultural products among
farmers cooperative societies in selected
counties in the south rift of Kenya

Y=β0+β1X4+ε
…iv

P-value will be
the basis of
rejecting of null
hypothesis

If the value p<0.05
reject null hypothesis,
but if p>0.05 fail to
reject null hypothesis

H05a: export environment has no statistically
significant role on the effect of quality
assurance practices on market growth of
horticultural products among farmers
cooperative societies in selected counties in
the south rift of Kenya

Y=β0+β₁X₁Z+ε--
va

P-value will be
the basis of
rejecting of null
hypothesis

If the value p<0.05
reject null hypothesis,
but if p>0.05 fail to
reject null hypothesis

H05b export environment has no statistically
significant role on the effect of post-harvest
handling practices on market growth of
horticultural products among farmers
cooperative societies in South Rift, Kenya

Y=β0+β₂X₂Z+ε--
vb

P-value will be
the basis of
rejecting of null
hypothesis

If the value p<0.05
reject null hypothesis,
but if p>0.05 fail to
reject null hypothesis

H05c: export environment has no statistically
significant role on the effect of traceability
mechanisms on market growth of
horticultural products among farmers
cooperative societies in selected counties in
the south rift of Kenya

Y=β0+β₃X₃Z+ε-
-vc

P-value will be
the basis of
rejecting of null
hypothesis

If the value p<0.05
reject null hypothesis,
but if p>0.05 fail to
reject null hypothesis

H05d: export environment has no statistically
significant role on the effect of Consumer-
driven quality preferences on market growth
of horticultural products among farmers
cooperative societies in selected counties in
the south rift of Kenya

Y=β0+β₄X₄Z+ε--
vd

P-value will be
the basis of
rejecting of null
hypothesis

If the value p<0.05
reject null hypothesis,
but if p>0.05 fail to
reject null hypothesis
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Table 3.5 outlines the statistical decision criteria for testing the study’s null hypotheses,

which examine the relationships between quality control measures and market growth of

horticultural products among farmers cooperative societies in the South Rift region of

Kenya. For each hypothesis, the decision to either reject or fail to reject the null

hypothesis is based on the significance level of the p-value derived from the respective

analytical model. Specifically, if the p-value is less than 0.05, the null hypothesis is

rejected, indicating a statistically significant effect. Conversely, if the p-value exceeds

0.05, the null hypothesis is not rejected, suggesting no statistically significant relationship.

The first four hypotheses test the direct effects of quality assurance practices, post-

harvest handling, traceability mechanisms, and consumer-driven quality preferences on

market growth. The subsequent four hypotheses (H05a to H05d) assess whether the

export environment significantly moderates the relationships between each quality

control measure and market growth. The inclusion of interaction terms in the regression

models allows for the evaluation of how external regulatory and trade factors may

strengthen or weaken these relationships.

3.8. Diagnostic Test Analysis

A variety of diagnostic tests were carried out during regression analysis to assess the

model based on presumptions. The linearity, normality, heteroscedasticity and Multi-

collinearity tests were performed as diagnostic procedures for this investigation. To be

sure that the results were accurate, these tests were carried out.
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3.8.1 Linearity Test

A multiple regression can estimate the relationship between the dependent and

independent variables when they are linearly related (Osborne & Waters, 2002). For the

purpose of the current study, ANOVA was used in testing the assumption of linearity. If

the ρ – value is less than 0.05, then the relationship between independent and dependent

variables is said to be linear. Linearity results are presented in table 3.6

Table 3.6

Linearity Test

ANOVA for linearity
Measures of
Association

F Sig. R

Market growth *quality assurance practices 224.414 0.000 0.635

Market growth*post-harvest handling
practices 50.827 0.000 0.374

Market growth* Traceability 44.418 0.000 0.344

Market growth *Consumer-driven quality
preferences 197.105 0.000 0.610

Source; Survey Data, (2023)

Evidently, all the relationships as shown in Table 3.6 indicated that they are linear, thus,

can be considered reliable for regression analysis in the study.

3.8.2 Normality Test

To ensure the validity of parametric statistical tests, it is essential to assess whether the

data is normally distributed. Violation of the normality assumption can result in biased

estimates, especially in regression and other multivariate analyses, due to the distortion of

residuals. This study employed two commonly used statistical tests to assess normality:

the Kolmogorov-Smirnov (K-S) test and the Shapiro-Wilk (S-W) test. The Shapiro-Wilk
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test is generally preferred for smaller sample sizes, while the K-S test is suitable for

larger samples. A non-significant p-value (p > .05) in these tests indicates that the data

does not significantly deviate from a normal distribution.Table 3.7 present the results

Table 3.7
Tests of Normality

Kolmogorov-Smirnova Shapiro-Wilk

Statistic Df Sig. Statistic df Sig.

Quality Assurance Practices .086 334 .164 .983 334 .172

Post-harvest handling .133 334 .137 .944 334 .142

traceability mechanisms .152 334 .056 .911 334 .076

Consumer-driven Preferences .107 334 .741 .959 334 .763

Market Growth .094 334 .230 .984 334 .241

a. Lilliefors Significance Correction

Source; Field Data, (2023)

As presented in Table 3.7, the p-values for both the Kolmogorov-Smirnov and Shapiro-

Wilk tests for all variables were greater than the threshold of 0.05. This implies that the

null hypothesis of normality was not rejected for any of the variables. Specifically:

Quality Assurance Practices showed p-values of .164 (K-S) and .172 (S-W), Post-Harvest

Handling had p-values of .137 and .142 respectively, traceability mechanisms yielded p-

values of .056 (K-S) and .076 (S-W), both of which are still above 0.05, Consumer-

Driven quality Preferences had particularly high p-values (.741 and .763), Market Growth

also demonstrated acceptable normality (.230 and .241). Based on these results, it can be

concluded that the data for all study variables approximated a normal distribution,

thereby justifying the use of parametric statistical techniques such as multiple regression

analysis. Additionally, the P-P plots of regression standardized residuals (see Appendix
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IX) further visually confirmed that the assumption of normality of residuals was

reasonably met

3.8.3 Homoscedasticity Test

Heteroscedasticity can be identified by plotting standardized residuals against the

predicted values of the predicted variable. Homoscedasticity entails equality of variance

of errors across all levels of the predictor variables (Williams et al, 2013). In this study,

heteroscedasticity was measured by Levene’s test, which examines whether or not the

variance between independent and dependent variables are equal. Table 3.8 presents the

result:

Table 3.8

Heteroscedasticity Test

Levene Statistic df1 df2 Sig.

Quality control 0.734 4 334 0.376

Post-harvest handling 1.637 4 334 0.163

Traceability 1.410 4 334 0.246

Market Dynamics 1.511 4 334 0.187

Market Growth 4.180 4 334 0.206

Source; Field Data, (2023)

The findings in Table 3.8 revealed that basing on Levene’s statistic; Homoscedasticity

met the assumption that all the variables had p-values > .05. Appendix X presented a

normal scatter-plot,
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3.8.4 Multicollinearity Test

Multiple linear regression assumes that there is no multicollinearity among the

independent variables. Multicollinearity arises when two or more predictors are highly

correlated, which can distort the estimated relationships with the dependent variable.

According to Garson (2012), tolerance values (calculated as 1 - R²) below 0.1 suggest the

presence of multicollinearity. The Variance Inflation Factor (VIF), the reciprocal of

tolerance, also measures multicollinearity. A VIF greater than 10 indicates a serious

multicollinearity problem (Garson, 2012; Hair et al., 2014).The results are presented in

Table 3.9.

Table 3.9

Multicollinearity Test
Variable Tolerance VIF

Quality Control 0.730 1.370

Post-harvest Handling 0.878 1.140

Traceability 0.849 1.178

Market Dynamics 0.825 1.212

Source; Survey Data, (2023)

3.9 Ethical Considerations

Research ethics is an essential component of all research projects, necessitating strict

adherence to moral and legal norms. Perveen and Showkat (2017) emphasized the

significance of researching while adhering to ethical principles. From the outset, the

researcher in this study demonstrated a strong commitment to maintaining research ethics.

NACOSTI (National Commission for Science, Technology, and Innovation) granted

approval before the investigation began, formally authorizing the study under License No.
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NACOSTI/P/23/23927. The National Commission for Science, Technology, and

Innovation granted this authorization to collect data from each county in the study region,

ensuring compliance with legal regulations.

Fleming and Zegwaard (2018) have emphasized that informed consent is a vital ethical

aspect in research. It represents an authentic agreement between the participants and the

researcher, in which the participants actively provide their consent to participate in the

research and are entitled to receive detailed information about the study. In this study, the

researcher and research assistants collaborated with officials from producer organizations

to succinctly communicate the study's objectives and importance to their members. This

method ensured the participants received adequate information and willingly participated.

In addition, Kang and Hwang (2021) underscored the significance of equitable treatment,

veracity, and integrity in research. Ensuring the identity and confidentiality of

participants is of utmost importance. In this study, the researcher provided participants

with official consent and informed them about the confidentiality of their information.

We carried out the data collection process in a manner that did not disrupt the

participants' everyday economic activities, ensuring they felt at ease and confident when

responding to the questionnaires.

Akaranga and Makau (2016) highlighted that falsification and fabrication in research are

morally wrong and erode the credibility of academic standards. The researcher in this

study made sure to cite every authorship acknowledgment, preserving the ideals of

academic integrity and transparency. The study achieved credibility and preserved its

academic authority by adhering to these ethical research guidelines.
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CHAPTER FOUR

DATA ANALYSIS, PRESENTATIONS AND DISCUSSIONS

4.1 Response Rate

Survey research within the business and management domains defines response rate as

the ratio of questionnaires deemed usable to the entire population under study. According

to Fincham (2008), non-response in research can lead to biases. Researchers should aim

for a response rate of approximately 60%, but they should anticipate a response rate

exceeding 80%. The response rate denotes the percentage of surveys that qualified

participants completed. Table 4.1 provides the study's response rate.

Table 4.1
Response Rate
Questionnaire No %
Questionnaires Distributed 367 100
Questionnaires Returned 341 92.9
Questionnaires Not Used 7 2.1
Questionnaires Usable 334 91.0
Source; Survey Data, (2023)

A total of three hundred and sixty seven (367) questionnaires were distributed to small

scale farmers. The field data was obtained from 341 respondents, giving a return rate of

92.9%, which is higher than the threshold. twenty six(26) questionnaires were however

not returned , while 7 questionnaires had multiple missing data, accounting for 1.9 % not

being used in data analysis. The study had three hundred and thirty four (334),

representing 91% questionnaires being usable and were used for data analysis.
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4.2 Data Screening and Preparation

Accurate and reliable data are fundamental to the integrity of quantitative research. In this

study, data screening and preparation were carried out meticulously to ensure the quality,

consistency, and suitability of the dataset for subsequent analysis. According to

DeSimone, Harms, and DeSimone (2015), a key competency in research is the ability to

detect and address errors and inconsistencies in data, thereby enhancing the

trustworthiness of findings.

After data collection, responses from the structured questionnaires were entered into the

Statistical Package for Social Sciences (SPSS) version 22. To verify data entry accuracy,

each questionnaire was manually counter-checked against its corresponding digital entry.

Furthermore, a random 10% of the entries were re-validated to minimize transcription

errors and ensure data consistency.

During the data cleaning process, various issues were systematically reviewed, including

entry errors, outliers, missing data, out-of-range values, and the distribution of the

dependent variable. Each of these aspects was addressed in detail to safeguard the

robustness of the dataset.

4.2.1 Analysis of Data Entry Errors

The initial step involved verifying data entry accuracy and checking for invalid or out-of-

range values. Each variable was assessed against its defined value range, particularly for

Likert-scale items, to identify values that fell outside the expected boundaries. Any such

values were flagged and corrected based on logical consistency and cross-referencing

with the original instruments. Where inconsistencies were detected, such as negative
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values on a 5-point Likert scale, corrections were made or the entries removed if

irreparable. This procedure ensured internal validity and adherence to the measurement

framework.

4.2.2 Analysis of Outliers

Outliers are data points that significantly deviate from the overall distribution which can

distort statistical results and lead to misleading interpretations (Osborne, Jason, &

Overbay, 2004). Outliers have a significant impact on both the average and the variability

of the sample, leading to either overestimation or underestimation of values (Kwak &

Kim, 2017). In this study, both graphical and statistical techniques were employed to

identify and treat outliers.

Univariate outliers were initially assessed using descriptive statistics, boxplots, and Z-

scores. For each continuous variable, Z-scores were calculated, and any observation with

a score exceeding ±3 standard deviations from the mean was flagged for further review.

Boxplots were used to visually complement this analysis.

For multivariate outliers, Mahalanobis distance was applied, especially in examining

interrelated variables such as those under quality assurance practices and post-harvest

handling. A critical Chi-square value (p < .001) was used as the threshold for identifying

outliers, as recommended by Tabachnick and Fidell (2019). Observations found to be

erroneous due to data entry issues or logically implausible values were either corrected or

excluded. However, legitimate extreme values were retained to preserve the integrity and

representativeness of the data. This careful balance ensured that the final dataset was both

statistically robust and reflective of actual field conditions.
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4.2.3 Analysis of Missing Data

Missing data can arise due to respondents skipping certain items or withdrawing from the

survey altogether. Failure to address missing data can lead to biased statistical results and

inaccurate estimations of variability (Batista & Monard, 2003). In this study, all collected

questionnaires were first reviewed for completeness and internal consistency.

Out of the 367 targeted respondents, a total of 341 questionnaires were retrieved from the

field. Upon screening, seven questionnaires (2.1%) were found to contain more than 10%

missing responses across multiple sections and were excluded from further analysis. The

remaining 334 questionnaires (91.0% of the sample) met the inclusion threshold, aligning

with the 80% benchmark for reliability in survey-based research suggested by Fincham

(2008).

For cases where missing data per item was minimal (less than 5%), mean substitution

was employed for continuous variables in SPSS. This method, guided by Batista and

Monard (2003), helped maintain the statistical power of the analysis while minimizing

the introduction of bias

4.3 Demographic Characteristics of Respondents

Demographic statistics quantify a population's attributes. The demographic analysis in

this study examined various crucial parameters, including farmer grouping, age, gender,

and length in the export business, education level, type of crop cultivated, and land size.

Understanding how individual farmers contribute to market norms and influence export

market performance relies heavily on these critical aspects.
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The study proposed a potential correlation between the respondents' demographic

information and the influence of market standard dimensions on the expansion of

horticulture products among farmers cooperative societies n South Rift, Kenya. This

study analyzed the relationship, taking into account how the export environment could

potentially mitigate these effects. Table 4.2 outlines the comprehensive examination and

demonstration of these attributes.
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Table 4.2

Respondents’ Characteristics
Variable Measures Frequency Percent

Nature of producer
organization

Self-help group 40 12.0

Cooperative society 294 88.0

Total 334 100.0

Range of Age 30 years and below 24 7.2

31-40 years 39 11.7

41-50 years 109 32.6

51 years and over 162 48.5

Total 334 100.0

Gender Male 237 70.9

Female 97 29.1

Total 334 100

Period in export business Less than 1 year 59 17.7

1-2 years 58 17.4

3-5years 142 42.5

6-10 years 71 21.2

more than 10 years 4 1.2

Total 334 100.0

Level of Education Primary and informal 88 26.3

Secondary 116 34.7

Tertiary 83 24.9

University 47 14.1

Total 334 100.0

Type of crop grown Fruit 303 90.7

Vegetable 31 9.3

Total 334 100.0

Land size Below 1 acre 238 71.3

1-2 acres 81 24.3

2-3 acres 13 3.9

3-5 acres 2 0.5

Total 334 100.0

Source; Field Data, (2023)
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Table 4.2 provides a descriptive summary of the socio-demographic and production

characteristics of small-scale horticultural farmers in selected counties of the South Rift

region of Kenya. The findings show that 88% of the respondents were affiliated with

cooperative societies, while 12% were affiliated to Self help groups. The majority of the

farmers (48.5%) were aged above 51 years, indicating that horticultural farming is

predominantly undertaken by older individuals. Male farmers (70.9%) outnumbered

females (29.1%). Most respondents (42.5%) had 3–5 years of experience in the export

business, suggesting increasing engagement in horticulture exports in recent years.

Regarding education, 34.7% had attained secondary education, while 14.1% had

university education, pointing to a relatively literate population. Furthermore, 90.7% of

the farmers grew fruits, with the majority (71.3%) cultivating on land below 1 acre.

4.4 Descriptive Analysis

The mean scores (M), standard deviations (SD), skewness, and kurtosis were computed

and analyzed for all the items related to quality assurance practices, post-harvest handling

methods, traceability, Consumer-Driven quality Preferences, export environment, and

market growth. These descriptive statistics were employed to assess the distribution and

central tendencies of responses, as well as to evaluate the normality and variability of the

data. Furthermore, they provided insights into the perceived influence of quality control

dimensions, market growth indicators, and the moderating role of the export environment

as reported by small-scale fruits and vegetable producers in Kenya’s South Rift region.
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4.4.1 Descriptive Analysis of Quality Assurance Practices

Respondents were asked the extent of agreement with the statements regarding the effect

of quality assurance practices on market growth of horticultural products among farmers

cooperative societies in South Rift, Kenya. Twelve factors on quality assurance practices

were rated on a scale ranging from strongly disagree (1) to strongly agree (5) and results

presented on table 4.3.
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Table 4.3

Descriptive Analysis of Quality Assurance Practices

N Min Max Mean S.D Skewness Kurtosis

Statis
tic

Statisti
c Statistic Statistic Statistic Statistic

Std.
Error Statistic

Std.
Error

B1.I have adequate knowledge of
product quality requirements for
export.

334 1 5 2.83 1.229 .251 .133 -1.290 .266

B2. I use appropriate production
technologies for fruits and vegetables
intended for export.

334 1 5 2.82 1.119 .450 .133 -1.101 .266

B4.I use manuals that specify
standard production practices.

334 1 5 3.27 1.080 -.375 .134 -1.237 .266

B5 I receive extension services on
fruit and vegetable production.

334 1 5 2.28 .847 1.430 .133 1.735 .266

B6.The extension personnel I interact
with are qualified in horticultural
production.

334 1 5 2.88 1.038 .138 .133 -1.514 .266

B7.I have attended training or
capacity-building sessions on
horticultural production for export.

334 1 5 2.34 .850 1.307 .133 1.309 .266

B8. I am aware of the quality
requirements of the export consumer
market.

334 1 5 2.49 1.027 .702 .133 -.588 .266

B9. The fruit and vegetable seeds I
use are certified for export
production.

334 1 5 3.60 1.031 -.871 .133 -.040 .266

B10. There are regular audits of how
chemicals and fertilizers are applied
on my farm.

334 1 5 2.75 1.124 .546 .133 -.823 .266

B11. There are regular inspections for
pest and disease management on my
farm.

334 1 5 2.77 1.144 .370 .133 -1.096 .266

B12.Inspectors regularly monitor
hygiene during fruit and vegetable
production.

334 1 5 3.00 1.128 .013 .133 -1.300 .266

B13. My farm undergoes audits to
ensure harvested produce meets
export quality standards.

334 1 5 3.26 1.085 -.278 .133 -1.194 .266

Average Mean 2.86 1.059 0.307 -0.595

Source; Survey Data, (2023)

The analysis of descriptive statistics in Table 4.3 provides valuable insight into the

respondents’ perceptions and implementation of quality assurance practices in the
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production of horticultural productsfor export. Using a five-point Likert scale (1 =

Strongly Disagree to 5 = Strongly Agree), the findings suggest that small-scale fruits and

vegetable producers in the South Rift region exhibit generally low to moderate

engagement with key quality assurance practices.

The overall mean score across the twelve items was 2.86 (SD = 1.059), indicating that, on

average, respondents tended to disagree with the majority of statements on quality

assurance practices. This score falls slightly below the neutral point (3.0), reflecting a

mild but notable disagreement, which points to gaps in the consistent implementation of

quality assurance standards among small-scale horticultural producers.

Notably, the highest level of agreement was reported for the use of certified seeds for

export production (Mean = 3.60), followed by the use of standard production manuals

(Mean = 3.27) and audits to ensure harvested produce meets export quality standards

(Mean = 3.26). These findings indicate that certain formal practices related to inputs and

post-harvest auditing are relatively better institutionalized, possibly due to regulatory

enforcement or market-driven requirements imposed by exporters.

However, several critical dimensions of quality assurance reflected lower levels of

agreement, particularly in relation to capacity building and extension support. The item

on receipt of extension services recorded a mean of 2.28, and participation in training or

capacity-building sessions had a mean of 2.34. These findings indicate the presence of

gaps in institutional support for knowledge transfer. AECF (2021) also identified similar

concerns, emphasizing the importance of establishing structured farmer training and

advisory systems to enhance compliance with export quality requirements.
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Moreover, awareness of export market consumer requirements also ranked low (Mean =

2.49), signaling a disconnect between producers and the final market. This gap

undermines the market orientation of small-scale producers and may hinder their ability

to align production practices with the dynamic preferences and regulatory standards of

international consumers. This finding corroborates observations by Raheel et al. (2019),

who identified the absence of market information as a significant barrier to export

readiness among smallholder farmers.

The positive skewness (0.307) indicates a slight concentration of higher responses,

suggesting that a minority of respondents are more actively engaged in quality assurance

practices. The kurtosis value (-0.595) points to a platykurtic distribution, implying

moderate variability in the responses, with no extreme outliers or heavy tails. These

distribution characteristics support the interpretation that adoption of quality assurance

practices is uneven, with some farmers more integrated into export compliance systems

than others

From the perspective of Garvin’s Product Quality Model, these findings suggest

weaknesses in key quality dimensions such as conformance, that is,adherence to

specifications, reliability, and serviceability, which are essential for meeting export

quality standards. The relatively low scores on training, inspections, and extension

support also resonate with Actor-Network Theory, which emphasizes the importance of

both human actors ,such as extension officers and inspectors and non-human actors, such

as manuals, certified seeds, and audit protocols in shaping outcomes in complex systems

like horticultural export chains. Furthermore, the variability in adoption levels among
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farmers reflects the kind of interdependence and unpredictability described in Dynamic

Systems Theory, where multiple, interacting subsystems can produce non-linear

outcomes in the quality assurance process.

Collectively, these insights highlight the need for systemic interventions that go beyond

technical compliance and address knowledge, coordination, and institutional support as

interlinked components of a functional quality assurance ecosystem.

4.4.2 Descriptive Analysis of post-harvest handling practices

Following harvest, post-harvest handling practices encompass a range of actions and

methods used to maintain the quality, freshness, and value of agricultural goods.

Effective post-harvest handling is critical for minimizing losses, preserving product

quality, and ensuring that the items are in optimal condition when they reach consumers.

The study aimed to investigate the impact of post-harvest handling procedures on the

market growth of horticultural products among farmers cooperative societies n South

Rift, Kenya, as presented in table 4.4.
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Table 4.4

Descriptive Analysis of Post-harvest handling practices

N Min Max Mean
Std.

Deviation Skewness Kurtosis

Statist
ic Statistic Statistic Statistic Statistic Statistic

Std.
Error Statistic

Std.
Error

C1. I have access to storage
facilities that meet export
standards.

334 1 5 1.65 .644 1.086 .134 3.020 .267

C3. Cooling storage
facilities have a constant
energy supply.

334 1 5 1.77 .640 .879 .134 2.675 .267

C4. Storage facilities are
located close to my farm.

334 1 5 1.79 .784 1.639 .134 4.497 .267

C10. I package my produce
at hygienic sites that meet
export requirements.

334 1 5 2.40 1.126 .590 .134 -.688 .267

C11.I sort and grade my
produce before packaging.

334 1 5 3.21 1.245 .187 .134 3.538 .267

C12.I use packaging
materials recommended for
fruits and vegetables.

334 1 5 3.33 1.107 -1.037 .134 -.122 .267

C14. The packaging
materials I use are cost-
effective

334 1 5 3.24 1.102 -.891 .134 -.408 .267

C15.I use suitable
transportation to move
produce from farm to
market.

334 1 5 1.87 .760 1.134 .134 2.037 .267

C16.I use transport vehicles
with cooling facilities.

334 1 5 1.84 .733 1.226 .134 2.930 .267

Average Mean 2.34 0.905 0.535 1.388

Source; Survey Data, (2023)

The descriptive statistics in Table 4.4 present the perceptions of small-scale farmers

regarding their post-harvest handling practices for fruits and vegetables exports. The

mean scores, based on a five-point Likert scale (1 = Strongly Disagree to 5 = Strongly

Agree), indicate generally low levels of agreement, with an overall average mean of 2.34

(SD = 0.905). This suggests that, overall, respondents disagreed with most of the
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statements, indicating significant deficiencies in post-harvest infrastructure and practices

among smallholder horticultural producers in the South Rift region of Kenya.

The lowest scores were observed for access to critical storage and cooling infrastructure.

Respondents strongly disagreed that they had access to storage facilities that meet export

quality standards (Mean = 1.65, SD = 0.644), that cooling facilities had a constant energy

supply (Mean = 1.77, SD = 0.640), or that storage facilities were located near their farms

(Mean = 1.79, SD = 0.784). Similarly, transportation infrastructure was found lacking,

with low agreement on the use of suitable transport vehicles (Mean = 1.87) and vehicles

equipped with cooling systems (Mean = 1.84). These results reflect a consistent pattern of

structural gaps that limit farmers’ ability to maintain product quality during the critical

post-harvest phase.

Packaging practices, however, showed relatively higher levels of agreement. Farmers

agreed that they used packaging materials recommended for horticultural exports (Mean

= 3.33, SD = 1.107), that the packaging was cost-effective and met market standards

(Mean = 3.24, SD = 1.102), and that they sorted and graded produce before packaging

(Mean = 3.21, SD = 1.245). These moderate levels of adoption suggest that while farmers

are taking steps to meet packaging standards, they are constrained by infrastructure in

other stages of the post-harvest chain. Nevertheless, packaging at hygienic sites remained

low (Mean = 2.40, SD = 1.126), indicating that even in areas with relatively better

compliance, challenges remain.

The skewness statistic of 0.535 suggests a moderate rightward skew, indicating that a

small proportion of respondents reported higher levels of post-harvest handling
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compliance. The kurtosis value of 1.388 suggests a leptokurtic distribution, meaning the

data are more peaked than a normal distribution, with more respondents clustered around

the mean and fewer outliers. This supports the interpretation that while a few farmers

may have access to adequate infrastructure and systems, the majority remain undeserved.

From a theoretical standpoint, the findings highlight key concerns in line with Garvin’s

Model of Product Quality, particularly in the dimensions of conformance, durability, and

serviceability, which are heavily dependent on robust post-harvest systems. The results

also reinforce the utility of Actor-Network Theory, where the absence or weakness of

non-human actors (storage units, cooling facilities, vehicles) and fragmented human actor

networks (lack of coordinated supply chains) compromise the effectiveness of the post-

harvest process.

Additionally, Dynamic Systems Theory helps contextualize the variability observed

across different post-harvest practices. The non-linear interactions between infrastructure

availability, training, market access, and individual capacity create complex dynamics

where improvements in one area for example packaging, do not automatically translate to

system-wide efficiency without supportive investments in storage and transport.

The findings align with Adhikari & Aarati (2021), who observed that post-harvest

challenges limit income gains despite increased production. Etefa, Forsido, and Kebede

(2022) similarly identified poor harvesting procedures, limited storage infrastructure, and

weak transportation systems as the primary contributors to post-harvest losses. These

observations reinforce the present study’s conclusion that addressing post-harvest
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inefficiencies requires a holistic, system-wide intervention strategy that integrates

infrastructure, technology, and coordination along the entire horticultural value chain.

4.4.3 Descriptive Analysis of Traceability Mechanisms

Traceability can have a significant positive effect on the market growth of horticultural

products among small-scale farmers.traceability mechanisms refers to the ability to track

and trace the movement of products throughout the supply chain, from production to

consumption. The study therefore sought to find out the effect of traceability mechanisms

on market growth of horticultural products among farmers cooperative societies in South

Rift, Kenya. The findings were presented in table 4.5.
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Table 4.5

Descriptive Analysis of Traceability Mechanisms

N Min Max Mean Std. Dev. Skewness Kurtosis

Statistic Statistic Statistic Statistic Statistic Statistic Error Statistic Error

D3.There is a traceability
mechanisms for my fruit and
vegetable supply chain.

334 1 5 3.02 1.092 -.372 .133 -1.087 .266

D4.The existing traceability
mechanisms is affordable.

334 1 5 2.60 1.057 .398 .133 -.817 .266

D5. I can recall produce within
the supply chain when required.

334 1 5 2.47 1.883 .893 .133 1.211 .266

D6. Consumers can trace the
origin of my produce.

334 1 5 2.38 .998 .486 .134 -.500 .266

D7.I understand the traceability
mechanisms requirements for my
products.

334 1 5 2.93 1.125 -.175 .134 -1.228 .266

D8. Labels on my produce
include all necessary traceability
mechanisms information.

334 1 5 2.45 1.026 .587 .134 -.683 .267

D9. I receive guidance from
qualified personnel on
traceability mechanisms
requirements.

334 1 5 3.02 1.082 -.334 .133 -.952 .266

D10. I participate in contract
farming for export production.

334 1 5 2.99 1.142 -.297 .134 -1.341 .268

D11. Contract farming has
improved traceability
mechanisms of my produce.

334 1 5 2.95 1.182 -.027 .133 -1.411 .266

D12. Registering under contract
farming helps me
meettraceability
mechanismsstandards.

334 1 5 3.67 1.010 -1.547 .133 1.653 .266

D13. The distribution channels
under contract farming are
clearly defined.

334 1 5 3.64 1.009 -1.387 .133 1.333 .266

Average Mean 3.01 1.14 -0.346 0.03

Source.Field Data, (2023)

The findings presented in Table 4.5 provide insights into respondents’ perceptions of

traceability mechanisms in the horticultural export value chain. Based on a five-point

Likert scale (1 = Strongly Disagree, 5 = Strongly Agree), the overall mean score for the

traceability mechanisms construct was 3.01 (SD = 1.14). This indicates a moderate level
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of agreement among small-scale farmers regarding the implementation of traceability

mechanisms in the fruit and vegetable export market.

Respondents moderately agreed that traceability mechanisms were in place for their

supply chains (Mean = 3.02, SD = 1.092), suggesting a baseline presence of mechanisms

for tracking produce across production and distribution stages. However, the affordability

of such systems was rated less favorably (Mean = 2.60, SD = 1.057), highlighting cost-

related barriers to full-scale adoption. This concern aligns with Curto and Gaspar (2021),

who argue that effective traceability mechanisms should be not only scalable and reliable

but also economically viable for all stakeholders.

The ability to recall produce within the supply chain was perceived as weak (Mean = 2.47,

SD = 1.883), reflecting challenges in backward traceability, possibly due to inadequate

digital records, weak documentation, or fragmented coordination across actors. Similarly,

the perception that consumers can trace the origin of produce scored low (Mean = 2.38,

SD = 0.998), indicating a gap in forward traceability, likely affecting market transparency

and consumer confidence.

Labeling practices were also found wanting, with respondents reporting only moderate

inclusion of traceability mechanisms information on product labels (Mean = 2.45, SD =

1.026). This suggests a need for standardization in packaging and documentation to meet

traceability mechanisms compliance requirements. Furthermore, farmers reported a

moderate understanding of traceability mechanisms requirements (Mean = 2.93, SD =

1.125), and a similar score was recorded for receiving guidance from qualified personnel
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(Mean = 3.02, SD = 1.082). These findings indicate that awareness and capacity exist, but

may be inconsistent across the farming population.

Notably, contract farming mechanism emerged as a strong facilitator of traceability. The

highest mean score was associated with the statement that registration under contract

farming helps meet traceability mechanisms standards (Mean = 3.67, SD = 1.010),

followed by agreement on clearly defined distribution channels within contract

arrangements (Mean = 3.64, SD = 1.009). Respondents also agreed that contract farming

had improved traceability mechanisms(Mean = 2.95, SD = 1.182) and that they

participated in contract farming for export production (Mean = 2.99, SD = 1.142). These

results support Frascarelli (2021), who argued that contract farming arrangements often

compensate for weak institutional enforcement of traceability mechanisms regulations,

particularly in developing economies.

From a theoretical perspective, these results resonate with Garvin’s Product Quality

Model, especially the dimensions of conformance, perceived quality, and assurance, all

of which are supported by robust traceability mechanisms mechanisms. According to

Actor-Network Theory (ANT),traceability mechanisms is not solely a technical matter

but involves a network of both human actors (farmers, inspectors, contract managers) and

non-human actors (labels, records, digital tracking systems). The varied adoption levels

among farmers reflect the kinds of complex, interdependent, and dynamic feedback loops

emphasized in Dynamic Systems Theory. Small disruptions in labeling, knowledge

dissemination, or supply chain coordination can cascade through the system and

compromise overall traceability.
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The distribution of responses was slightly negatively skewed (Skewness = –0.346),

suggesting that a modest proportion of respondents reported higher levels of agreement.

The kurtosis value of 0.03 indicates a distribution that is slightly more peaked than a

normal curve, with most responses clustering around the mean and relatively few extreme

values. These distribution properties reinforce the interpretation that moderate adoption

exists, but wide variability persists among farmers.

The findings are consistent with Anastasiadis, Apostolidou, and Michailidis (2021), who

emphasized that traceability mechanisms not only enhances food safety but also builds

consumer trust, ensures product authenticity, and strengthens global market access. As

such, a scalable and inclusive traceability mechanisms,particularly one anchored in

accessible contract farming models is essential for improving the competitiveness of

small-scale horticultural producers in Kenya's export market.

4.4.4 Descriptive Analysis of Consumer-Driven quality Preferences

Consumer-driven preferences can have a significant impact on the market growth of

horticultural products among small-scale farmers. These preferences can influence

various aspects of the horticultural industry and the farmers' ability to produce for export

the specific market, and sell their products. Table 4.6 illustrates the findings.
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Table 4.6:

Descriptive Analysis of Consumer-driven preferences

N Min Max Mean
Std.
Dev Skewness Kurtosis

Statistic Statistic Statistic Statistic Statistic Statistic Std. ErrorStatistic
Std.
Error

E1. I produce fruits and
vegetables that meet quality
requirements for export.

334 1 5 4.09 .620 -1.202 .133 4.483 .266

E3. There is demand for
produce grown using advanced
production technologies.

334 1 5 4.01 .567 -1.192 .133 5.251 .266

E5.Consumers expect
involvement of technical
experts in production.

334 1 5 3.86 .806 -1.375 .133 2.389 .266

E6.Market standards require
producers to have adequate
knowledge and guidance at
farm level.

334 2 5 3.99 .658 -1.078 .133 2.624 .266

E8.Consumers demand
organically produced fruits and
vegetables.

334 2 5 4.15 .641 -.904 .134 2.499 .266

E9.Consumers choose produce
based on nutritional and health
benefits.

334 1 5 4.13 .696 -.878 .133 2.245 .266

E10.Consumer preferences vary
across different age groups.

334 1 5 4.03 .695 -.585 .133 1.394 .266

E11.Consumers frequently
change brands or sources of
produce based on quality

334 1 5 3.57 .809 -.533 .133 .717 .266

E12.Consumers base their
buying decisions on product
attributes.

334 1 5 2.86 1.137 .476 .133 -.896 .266

E13/.Consumer preferences are
influenced by the country or
farm of established origin.

334 1 5 3.79 .642 -1.297 .134 4.307 .266

Average Mean 3.85 0.727 -0.856 2.501

Source.Field Data, (2023)

The findings in Table 4.6 reveal the extent to which consumer-driven quality preferences

influence horticultural production and export practices among farmers cooperative

societies n Kenya’s South Rift region. The results are based on responses to a five-point
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Likert scale (1 = Strongly Disagree, 5 = Strongly Agree). The overall mean score was

3.85 (SD = 0.727), indicating strong agreement among respondents that consumer

expectations are a critical factor in shaping production and market decisions in the

horticultural export sector.

The highest-rated item was the perception that consumers demand organically produced

fruits and vegetables (Mean = 4.15, SD = 0.641). Closely related to this was the

agreement that buyers consider nutritional and health benefits when making purchasing

decisions (Mean = 4.13, SD = 0.696). These findings reflect increasing health

consciousness and environmental concerns among global consumers, consistent with

Garvin’s dimension of perceived quality, where consumer expectations heavily influence

how quality is defined and delivered.

Respondents also agreed that production technologies influence market demand (Mean =

4.01, SD = 0.567), and that technical personnel involvement in production was expected

by export markets (Mean = 3.86, SD = 0.806). This affirms the importance of scientific

production methods and expert guidance, which supports the Actor-Network Theory.

According to ANT, non-human actors such as technologies, certification protocols, and

documentation systems are critical in establishing quality assurance networks between

producers, regulators, and consumers.

Similarly, the statement that farmers are expected to have adequate knowledge and farm-

level guidance to meet quality standards received a strong mean score (Mean = 3.99, SD

= 0.658). This suggests that knowledge dissemination and technical assistance are

important levers for aligning production with consumer expectations. The role of
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knowledge and learning echoes the Dynamic Systems Theory (DST), which views

horticultural systems as adaptive, evolving networks where information, technology, and

feedback loops influence system performance and market responsiveness.

Consumer preferences related to product origin (Mean = 3.79, SD = 0.642) and changing

preferences across age groups (Mean = 4.03, SD = 0.695) also scored highly,

emphasizing the value placed on traceability mechanisms and demographic targeting.

However, perceptions around consumer loyalty were relatively low (Mean = 2.86, SD =

1.137), indicating that buyers frequently shift brands or sources in response to perceived

differences in quality. This underscores the volatile and highly competitive nature of

export markets, where brand switching and quality variability are common.

Interestingly, while consumers were seen to make decisions based on product attributes

(Mean = 3.57, SD = 0.809), this dimension did not score as highly as expectations around

health, safety, and certification. This might suggest that functional and intrinsic qualities

(e.g., health benefits, organic status) outweigh extrinsic product cues (e.g., appearance,

branding) in consumer decision-making processes for exports.

The skewness value of –0.856 reflects a moderate negative skew, indicating that the

majority of respondents rated consumer-driven quality preferences higher than the mean.

The kurtosis value of 2.501 suggests a leptokurtic distribution, characterized by a sharp

peak and heavier tails than a normal curve, pointing to response consistency around

strong agreement.



２０２

These findings align with those of Msafiri & Mwombela (2021), who recommend a

market-oriented production approach, supported by real-time feedback mechanisms and

technology that allow farmers and exporters to align closely with evolving consumer

demands. Likewise, Manso-D’Goz et al. (2019) advocate for strengthening value chain

coordination, improving storage technologies, expanding into new markets, and

enhancing farmer knowledge to effectively match demand patterns in export markets.

Consumer-driven quality preferences emerged as a key determinant of production and

export decisions, influencing the adoption of advanced production techniques, organic

farming practices, and traceability mechanisms mechanisms. These preferences are not

static; they evolve with shifting consumer expectations, market feedback, and regulatory

demands, reinforcing the need for an integrated, adaptive approach to quality

management in horticultural exports

4.4.5 Descriptive Analysis of Export Environment

The export environment can have both positive and potentially challenging effects on the

market growth of horticultural products among small-scale farmers. These effects are

influenced by various factors, including export regulations and trade agreements.
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Table 4.7

Descriptive Analysis of Export Environment
N Min Max Mean Std. Dev Skewness Kurtosis

Statistic Statistic
Statisti
c Statistic Statistic

Statisti
c

Std.
Error Statistic

Std.
Error

G2.Government extension services
support quality production for export.

334 1 5 2.18 1.011 .937 .133 .025 .266

G3.The government regulates the fruit and
vegetable export supply chain.

334 1 5 2.33 1.031 .779 .133 -.135 .266

G4.Institutions exist to ensure food safety
and quality for export.

334 1 5 2.58 1.037 .367 .133 -.908 .266

G5.Export certifications for fruits and
vegetables are issued efficiently.

334 1 5 2.48 .954 .507 .133 -.610 .266

G6.The government provides export
market requirement information to
farmers.

334 1 5 2.41 1.044 .815 .133 -.168 .266

G7.Government personnel support export-
related production activities.

334 1 5 2.50 1.053 .489 .133 -.961 .266

G8.Kenya has trade agreements that
support fruit and vegetable exports.

334 1 5 3.59 .937 -.888 .133 .210 .266

G9.These trade agreements improve
export market standards. 334 1 5 3.89 .727 -1.576 .133 3.763 .266

G10.Farmers share market information
with importers through trade agreements.

334 1 5 3.35 1.112 -.949 .133 -.258 .266

Average Mean 2.81 0.989 0.055 0.106

Source. Field Data, (2023)

The findings in Table 4.7 reveal mixed perceptions of the export environment's

effectiveness in supporting the horticultural sector, particularly for small-scale fruit and

vegetable farmers in the South Rift region. Notably, the highest rated item was G9,

indicating strong agreement that trade agreements have improved export market

standards (mean = 3.89, SD = 0.727). This is closely followed by recognition of Kenya's

bilateral and multilateral trade arrangements with importing countries (G8, mean = 3.59,

SD = 0.937), which were acknowledged as instrumental in enhancing market access.

Additionally, the sharing of market information through these agreements was

moderately supported (G10, mean = 3.35), suggesting some degree of collaboration
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between producers and importers. However, concerns emerged regarding the adequacy of

institutional and regulatory frameworks.Institutions responsible for food safety and

quality (G4) received a lower mean of 2.58, and certification processes were viewed as

inefficient (G5, mean = 2.48). These indicates institutional weaknesses that could hinder

compliance with export requirements.

Respondents also expressed dissatisfaction with the level of support from government

extension services (G2, mean = 2.18), and the availability of information on export

market requirements (G6, mean = 2.41). The limited government involvement in

regulating the export supply chain (G3, mean = 2.33) and insufficient technical personnel

to support export-related production (G7, mean = 2.50) further illustrate institutional gaps.

These observations may reflect structural weaknesses in the export environment and

point to the need for targeted reforms.

The overall mean for the export environment items was 2.81 (SD = 0.989), which lies

just below the neutral threshold. This indicates a mild disagreement or limited

satisfaction with the current export support infrastructure. The distribution showed near

symmetry (skewness = 0.055), with kurtosis (0.106) suggesting minimal deviation from a

normal distribution.

These findings are supported by previous studies. Oliveira and Batalha (2021) found that

the presence or absence of supportive infrastructure significantly affects fruit and

vegetable marketing. Similarly, Lencucha et al. (2020) emphasized the critical role of

government support—especially in extension services and regulatory guidance in

improving production quality and market accessibility. The current results suggest that
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while trade agreements are effective, institutional support on the ground remains

fragmented and inadequate.

Strengthening public sector interventions, including efficient certification processes,

robust extension services, and accessible export market information, is crucial for

optimizing the export environment and realizing horticultural market growth.

4.4.6 Descriptive Analysis of Market Growth

The significance of market growth of horticultural products among small-scale farmers

was a multifaceted concept with various implications for different stakeholders and

aspects of the agricultural industry. Table 4.8 highlights the findings on market growth
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Table 4.8

Descriptive Analysis of Market Growth

N Min Max Mean Std. Dev Skewness Kurtosis

Statistic
Statisti
c

Statist
ic Statistic

Statisti
c

Statisti
c

Std.
Error

Statisti
c

Std.
Error

H1.Consumers require a
consistent supply of quality fruits
and vegetables.

334 1 5 2.40 1.046 .850 .133 -.091 .266

H2.I grow a variety of
horticultural productsthat serve
different markets.

334 1 5 3.39 1.182 -.127 .133 -1.367 .266

H4.Reliable storage has increased
trust in my produce.

334 1 5 2.27 .850 1.662 .134 2.688 .266

H5.My produce is distributed
through reliable channels.

334 1 5 2.89 .957 .099 .133 -.973 .266

H6.Sales have increased due to
improved packaging.

334 1 5 3.35 .920 -.611 .133 -.489 .266

H7.Contract farming has
enhanced produce traceability.

334 1 5 3.88 .799 -1.748 .134 3.837 .267

H8.Consumer demands have
influenced my sales strategy.

334 1 5 4.15 .523 -.337 .133 2.834 .266

H9. I understand the market
standards for fruits and
vegetables.

334 1 5 3.54 .961 -.853 .134 -.201 .266

H10. I use a reliable supply chain
for fruit and vegetable delivery.

334 1 5 3.93 .667 -1.687 .133 5.327 .266

H11.Government agencies
regularly inspect the horticulture
supply chain.

334 1 5 3.86 .777 -1.560 .133 3.476 .266

Average Mean 3.37 0.868 -0.431 1.505

Source. Field Data, (2023)

The descriptive results presented in Table 4.8 reveal generally favorable perceptions

regarding the state of market growth among small-scale fruit and vegetable producers in

the South Rift region. The highest-rated item was consumer influence on sales strategy,

with a mean of 4.15 (SD = 0.523),indicating that market demand plays a critical role in

shaping farmers’ production and marketing choices. This was closely followed by

respondents’ confidence in using reliable supply chains (mean = 3.93, SD = 0.667), and

the role of contract farming in improving traceability mechanisms(mean = 3.88, SD =
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0.799), all of which point to increasing integration with quality and traceability

mechanisms essential for export market penetration.

Furthermore, the findings show that government inspections of the horticulture supply

chain were perceived as regular and effective (mean = 3.86, SD = 0.777), which aligns

with international quality assurance expectations. Respondents also indicated an

understanding of export market standards (mean = 3.54, SD = 0.961), a necessary

prerequisite for aligning local production to international requirements.

However, areas of concern also emerged. A relatively low mean score was observed

regarding the consistent supply of quality produce (mean = 2.40, SD = 1.046), and the

availability of reliable storage infrastructure (mean = 2.27, SD = 0.850), indicating that

these are critical constraints undermining market growth. The distribution of produce

through reliable channels also received a moderate rating (mean = 2.89, SD = 0.957),

suggesting a need for enhanced logistical and cold chain systems to sustain product

quality.

Overall, the market growth construct recorded an average mean of 3.37 (SD = 0.868),

reflecting a generally positive but neutral assessment of market readiness. The negative

skewness value of -0.431 indicates a slight clustering of responses toward the higher end

of the scale, while the kurtosis value of 1.505 suggests a sharper peak and thicker tails

than a normal distribution, highlighting the variability of experiences among respondents.

These findings corroborate the work of Tolossa & Pandya (2023), who noted the

importance of aligning fruit and vegetable production to market requirements through
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diversification, quality improvement, and packaging. They further emphasized the

necessity of grassroots assessments to address practical barriers. Similarly, Lencucha et al

(2020) emphasized that government interventions through effective extension services

and the removal of supply chain constraints play a significant role in fostering export

market development.

4.5 Correlation Analysis
Before running the regression analysis, the researcher ran the correlation matrix in order

to check whether there was a relationship between variables. Pearson product moment

correlation coefficient (r) was used to aid in establishing a correlation between the study

variables of interest. Correlation coefficient shows the magnitude and direction of the

relationship between the study variables as shown in table 4.9.
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Table 4.9

Correlation Matrix

Quality

Assurance
Practices

Post-
harvest

Handling
Practices

traceability
mechanisms

Consumer-
driven
Preferences

Market

Growth

Quality

Assurance Practices

Pearson
Correlation 1

Sig. (2-
tailed)

N 334

Post_harvest_handling Pearson
Correlation .302** 1

Sig. (2-
tailed) .000

N 334 334

Traceability
mechanisms

Pearson
Correlation .378** .095 1

Sig. (2-
tailed) .000 .083

N 334 334 334

Consumer-driven
preferences

Pearson
Correlation .373** .273** .218** 1

Sig. (2-
tailed) .000 .000 .000

N 334 334 334 334

Market

Growth

Pearson
Correlation .635** .374** .367** .610** 1

Sig. (2-
tailed) .000 .000 .000 .000

N 334 334 334 334 334

**. Correlation is significant at the 0.01 level (2-tailed).

Source. Field Data, (2023)
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The correlation matrix presented in Table 4.9 illustrates the degree and direction of

association between quality assurance practices, post-harvest handling Practices,

traceability mechanisms, Consumer-Driven quality Preferences , and market growth of

fruits and vegetables. All correlations reported are significant at the 0.01 level (2-tailed),

indicating statistically reliable associations among the study variables based on a sample

of 334 respondents.

Notably, there exists a strong, positive, and statistically significant correlation between

quality assurance practices and market growth (r = .635, p < .01), implying that better

quality assurance practices are associated with higher levels of market growth among

small-scale fruits and vegetable exporters. Similarly, consumer-driven quality preferences

are positively and strongly correlated with market growth (r = .610, p < .01), suggesting

that responsiveness to consumer quality demands is linked with growth in horticultural

export markets.

In addition,traceability mechanisms exhibits a moderate and statistically significant

positive correlation with market growth (r = .367, p < .01), indicating that enhanced

traceability mechanisms mechanisms tend to accompany increased market penetration.

Post-harvest handling practices also show a moderate, positive, and significant

correlation with market growth (r = .374, p < .01), implying that improvements in post-

harvest handling practices are linked to better market growth.

The analysis reveals that all four independent variables: quality assurance, post-harvest

handling, traceability, and Consumer-Driven quality Preferences are positively and

significantly associated with market growth. Among these, quality assurance practices
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exhibit the strongest association, followed closely by consumer-driven quality

preferences, traceability, and post-harvest handling, respectively. These findings provide

empirical support for the relevance of quality control measures and export environment

factors in influencing the market growth of horticultural products in the South Rift

region of Kenya

4.6 Regression Analysis

Regression analysis is essential for establishing a statistically expected relationship

between two or more variables and in addition to predicting the outcome based on the

independent variables, it describes the link between the dependent and independent

elements.

4.6.1 Regression Analysis for Quality Assurance Practices

H01: quality assurance practices has no statistically significant effect on market growth of

horticultural products among farmers cooperative societies in South Rift, Kenya.

Objective one was designed to establish the effect of quality assurance practices on

market growth of horticultural products among farmers cooperative societies in South

Rift, Kenya. A simple linear regression model was run to indicate cause and effect

between two variables as shown in table 4.10a
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Table 4.10a

Model Summary for Quality Assurance Practices

ModelR
R
Square

Adjusted

R
Square

Std. Error of the
Estimate Change Statistics

R Square
Change

F
Change df1df2

Sig. F
Change

1 .635.403 .402 .31602 .403 224.414 1 332.000

Predictors: (Constant),quality assurance practices

Dependent Variable: Market Growth.,

Source, Field Data, (2023)

The results of the regression indicated that quality assurance practices explained 40.3%

of the changes in market growth. This was indicated by an R square of 0.403.The study

produced the ANOVA findings as shown in table 4.10b

urce. Field Data, (2023)

The findings shown in table 4.10b suggested a statistically significant general model.
This was backed by the p value of 0.000 which was lower than the recommended
probability of 0.05. Hence, the model was fit to predict market growth using quality
assurance practices.

The study generated coefficients for quality assurance practices as shown in table 4.10c.

Table 4.10b

ANOVA for Quality Assurance Practices

Model Sum of Squares Df Mean Square F Sig.

1 Regression 22.412 1 22.412 224.414 .000b

Residual 33.157 332 .100

Total 55.569 333

a. Dependent Variable: Market Growth

b. Predictors: (Constant),quality assurance practices
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Table 4.10c

Coefficients for Quality Assurance Practices

Model

Unstandardized Coefficients
Standardized
Coefficients

t Sig.B Std. Error Beta

1 (Constant) 2.207 .079 27.921 .000

Quality Control .404 .027 .635 14.980 .000

a. Dependent Variable: Market Growth

Source. Field Data, (2023)

The coefficients table 4.10c indicated that quality assurance practices significantly

predicted market growth (β1=.404, t=14.980; p<0.05), which means that a unit increase

in quality assurance practices yielded a 0.404 change in market growth. A t-value of

14.980 suggests that the estimated coefficient is 14.980 times larger than its standard

error. The new regression equation was generated as shown below

Y= 2.207 + 0.404X1

The results demonstrated that quality assurance practices had a statistically significant

impact on the market expansion of horticulture products among farmers cooperative

societies n South Rift, Kenya. Mesa and Gomez (2015) found that effective training in

cooperative strategies significantly improved the production and quality of perishable

horticultural products. The study also suggested the implementation of customized

training programs to foster and enhance market development. Mirzaei, Micheels, and

Boecker (2016) argued that a conducive market environment requires farmers to possess

the essential abilities to comprehend and meet the quality standards demanded by the

market. Similarly, Sikora, Terry, Viek, & Chitja (2020) argued that consistently

enhancing the skills and knowledge of the workforce will help resolve challenges related
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to restricted market entry caused by inadequate production technology, substandard input

materials, and limited availability of packaging materials.

Abdel-Raziki, Gadallah, and Al-Hassan (2018) conducted a study that found the safety

and packaging of fruits necessitate the use of the Hazard Analysis and Critical Control

Points (HACCP) system to eradicate food hazards in the supply chain. The study

recommends using the HACCP system and developing a comprehensive audit and

inspection process to improve food quality and increase market access. Tyagi et al. (2017)

conducted a study that explored the impact of additional training on modern farming

practices on the production of high-quality fruits that are resilient to climate

change.quality assurance practices is undeniably crucial for the commercial expansion of

horticultural products among farmers cooperative societies n the South Rift region.

The finding that quality assurance practices significantly predict market growth

reinforces the applicability of Garvin’s Eight Dimensions of Quality as a theoretical lens

for horticultural market development. The statistically significant coefficient (β = 0.404,

p < 0.05) empirically validates the theoretical proposition that product and process

quality dimensions, such as performance, reliability, and conformance are not only

internal performance measures but also strategic drivers of market growth. This extends

the theory’s relevance beyond manufacturing and industrial contexts into smallholder and

cooperative-based horticultural systems, highlighting that structured quality assurance

processes can directly influence market competitiveness and access in agri-food value

chains.
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4.6.2. Regression Analysis for Post-Harvest Handling Practices

H02: Post-harvest handling practices has no statistically significant effect on market

growth of horticultural products among farmers cooperative societies in selected

counties in the south rift of Kenya.The study sought to examine the effect of post-harvest

handling practices on market growth of horticultural products among farmers

cooperative societies in South Rift, Kenya.

A simple linear regression model was run to indicate cause and effect between the two

variables and results presented as shown in table 4.11a.

Source; Survey Data, (2023)

The results of the regression indicated that post-harvest handling practices explained

13.3% of the changes in market growth. This was indicated by an R square of .133.The

ANOVA findings was generated and presented in table 4.11b.

Table 4.11a

Model Summary for Post Harvest Handling

Model R

R

Square

Adjusted

R Square

Std. Error

Of the
Estimate

Change Statistics

R

Square Change

F

Change df1 df2
Sig. F
Change

1 .374 .133 .130 .38099 .133 50.827 1 332 .000

a. Predictors: (Constant), Post-harvest handling practices,
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Table 4.11b

ANOVA for Post Harvest Handling Practices

Model Sum of Squares Df Mean Square F Sig.

1 Regression 7.378 1 7.378 50.827 .000b

Residual 48.192 332 .145

Total 55.569 333

a. Dependent Variable: Market Growth

b. Predictors: (Constant), Post-harvest handling practices

Source. Field Data, (2023)

Table 4.11b shows that post-harvest handling has a statistically significant model. This

was supported by the p value of 0.000 which was lower than the standard probability of

0.05. Hence, the model was fit to predict market growth using post-harvest handling

practices.

Table 4.11c

Coefficients for Post Harvest Handling

Model

Unstandardized Coefficients Standardized Coefficients

T Sig.B Std. Error Beta

1(Constant) 2.693 .096 28.005 .000

Postharvest

Handling Practices
.222 .031 .374 7.129 .000

a. Dependent Variable: Market Growth

Source. Field Data, (2023)

The coefficients table 4.11c indicated that post-harvest handling practices significantly

predicted market growth (β2=.222, t=7.129; p<0.05), which means that a unit increase in

post-harvest handling yielded a 0.222 change in market growth. A t-value of 7.129

suggests that the estimated coefficient is 7.129 times larger than its standard error. The

new regression equation was generated as shown below
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Y= 2.693 + 0.222X2

The study revealed that the way small-scale farmers in selected counties in the south rift

of Kenya handle horticultural items after harvesting significantly influences their market

expansion. The findings align with those of Sodhi, Singh, and Agnihotri (2016), who

suggested that investing in storage facilities is a strategic step to access new markets.

Kendurkar and Tiwari (2017) proposed a public-private partnership approach to share

knowledge about cold chain supply technologies and develop a policy framework for

managing cold chain facilities. They also recommended conducting further research to

expand the knowledge base on cold chain supply and market access. The findings align

with those of Hausen, Durkee, Fulwider, Diaz & Christiansen (2017), who suggest the

need for comprehensive training and transparent communication regarding the costs and

benefits of any post-harvest technique implemented. They also propose the involvement

of extension officers who are skilled in utilizing information and communication

technology (ICT) to manage horticultural supply chains. In general, implementing

appropriate post-harvesting practices would lead to an improvement in the market

expansion of horticulture products among farmers cooperative societies n the South Rift

region.

The significant predictive relationship between post-harvest handling practices and

market growth (β2 = 0.222, p < 0.05) underscores the relevance of Dynamic Systems

Theory (DST) as a guiding framework for understanding market performance in

horticultural value chains. DST posits that systems adapt and self-organize in response to

environmental conditions, and these findings demonstrate that improvements in post-

harvest handling, such as storage, cold chain integration, and quality-preserving logistics
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which serve as adaptive responses that enhance competitiveness in dynamic export and

domestic markets. By showing that incremental improvements in handling practices

translate into measurable market growth, the results extend the theoretical proposition

that smallholder-based agri-food systems can leverage adaptive, non-linear interventions

to remain resilient to market demands and post-harvest losses. This expands the

application of DST from broader ecological and industrial systems to the operational

realities of farmers cooperative societies.

4.6.3. Regression Analysis for Traceability Mechanisms

H03:traceability mechanisms has no statistically significant effect on market growth of

horticultural products among farmers cooperative societies in South Rift, Kenya

The third objective of the study was to assess the effect of traceability mechanisms on

market growth of horticultural products among farmers cooperative societies in South

Rift, Kenya. A simple linear regression model was run to indicate cause and effect

between the two variables and model summary was generated and the findings were

presented on table 4.12a, b and c

Table 4.12a

Model Summary for Traceability Mechanisms

ModelR
R
Square

Adjusted R
Square

Std. Error of the
Estimate

Change Statistics

R Square
Change

F
Change df1df2

Sig. F
Change

1 .367.135 .132 .38056 .135 51.706 1 332.000

a. Predictors: (Constant), Traceability

Source. Field Data, (2023)
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The simple regression results presented in table 4.12a shows that traceability mechanisms

contributed 13.5 % variations of the changes in market growth. This was indicated by an

R square of 0.135. The ANOVA are shown in table 4.12b.

Table 4.12b

ANOVA for Traceability

Model Sum of Squares Df Mean Square F Sig.

1 Regression 7.488 1 7.488 51.706 .000

Residual 48.081 332 .145

Total 55.569 333

a. Dependent Variable: Market Growth,b. Predictors: (Constant), Traceability

Source. Field Data, (2023)

The ANOVA model showed model fitness for traceability market growth was

statistically significant F = 51.706, ρ=.000 which was lower than the standard probability

of 0.05. Hence, the model was fit to predict market growth using traceability. The

coefficients was generated and presented in table 4.12c
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Source. Field Data, (2023)

The coefficients table 4.12c indicated that traceability mechanisms significantly predicted

market growth ( β3 =.205, t=7.191; p<0.05), which means that a unit increase in

traceability mechanisms yielded a 0.205 change in market growth. A t-value of 7.191

suggests that the estimated coefficient is 7.191 times larger than its standard error. The

new regression equation was generated as shown below

Y= 2.735 + 0.205X3

The overall results indicated that traceability mechanisms has a positive statistically

significant effect on market growth. This is in tandem with the recommendations of Curto

& Gaspar, (2021), who suggested for a system that is affordable, scale-able and

acceptable to all participating stakeholders and thus being economical, sustainable and

ease of managing any backward or forward tracing. (Islam, Manning, and Cullen 2021).

Further supported the findings by suggesting for development of policies and regulations

Table 4.12c

Coefficients for Traceability

Model

Unstandardized

Coefficients
Standardized
Coefficients

T Sig.B Std. Error Beta

1 (Constant) 2.735 .090 30.522 .000

Traceability .205 .029 .367 7.191 .000

a. Dependent Variable: Market Growth
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that promotes food traceability mechanisms and addresses farmers’ challenges on market

access.

The findings on the significant positive effect of traceability mechanisms on market

growth have clear implications for the three theories applied in this study. Garvin’s Eight

Dimensions are reinforced as traceability directly supports the reliability and

conformance dimensions by ensuring that products consistently meet export standards

and can be verified throughout the supply chain. From an Actor–Network Theory (ANT)

perspective, the results illustrate how human actors (farmers, regulators, exporters) and

non-human actors (traceability systems such as block-chain, and bar-coding) form

interconnected networks that enable compliance, reduce rejection rates, and maintain

market access.Dynamic Systems Theory is reflected in how traceability functions as an

adaptive feedback mechanism, allowing producer organizations to respond rapidly to

regulatory changes, consumer preferences, and quality incidents, thereby sustaining

competitiveness in dynamic export markets.

4.6.4. Regression Analysis for Consumer-driven quality preferences

H04:Consumer-driven quality preferences has no statistically significant effect on market

growth of horticultural products among farmers cooperative societies in selected

counties in the south rift of Kenya

The fourth objective sought to determine the effect of Consumer-driven quality

preferences on market growth of horticultural products among farmers cooperative

societies in South Rift, Kenya. A model summary for Consumer-driven quality

preferences was generated and presented in table 4.13a.
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Source..Field Data, (2023)

The results in table 4.13a, show that Consumer-driven quality preferences explain 37.3%

of the changes in market growth. This was indicated by an R square of 0.373. Table 4.13b

presents the outcomes of the variance analysis

Table 4.13b

ANOVA for Consumer-driven Quality Preferences

Model Sum of Squares df Mean Square F Sig.

1 Regression 20.701 1 20.701 197.105 .000b

Residual 34.868 332 .105

Total 55.569 333

a. Dependent Variable: Market Growth

b. Predictors: (Constant),Consumer-driven quality preferences

Source. Field Data, (2023)

As depicted in table 4.13b, the p value of 0.000 was lower than the standard probability

of 0.05. Hence, the model was fit to predict market growth using Consumer-driven

quality preferences

Table 4.13a

Model Summary for Consumer-driven Quality Preferences

ModelR
R
Square

Adjusted R
Square

Std. Error of the
Estimate

Change Statistics

R Square
Change

F
Change df1df2

Sig. F
Change

1 .610a.373 .371 .32408 .373 197.1051 332.000

a. Predictors: (Constant),Consumer-driven quality preferences
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Table 4.13c

Coefficients for Consumer-driven Quality Preferences

Model

Unstandardized Coefficients Standardized Coefficients

Sig.B Std. Error Beta

1(Constant) 1.517 .133 11.448 .000

Market Dynamics .501 .037 .610 14.039 .000

a. Dependent Variable: Market Growth

Source. Field Data, (2023)

The coefficients table 4.13c indicated that Consumer-driven quality preferences

significantly predicted market growth (β4=.501, t=14.039; p<0.05), which means that a

unit increase in Consumer-driven quality preferences yielded a 0.501 change in market

growth. A t-value of 14.039 suggests that the estimated coefficient is 14.039 times larger

than its standard error. The new regression equation was generated as shown below

Y= 1.517 + 0.501X4

In support of Consumer-driven quality preferences findings, Mashapa et al (2014)

recommended for market-led production in order to address market conditions related to

market demands and consumer preferences in various markets and advocated for

customized farmer’s training and market information sharing. Further, the study

suggested for constant research focusing on market conditions which are dynamic and

rapidly changing and notably recommended for government interventions on extension

services and capacity building on technical support, regulatory framework on appropriate

storage facilities and audit compliance with international health and safety standards in

any food product offered in the market. Kpodo, Mensah and Dzah (2015) findings assert

that consumers are influenced by product conformity and packaging practices and



２２４

identified European markets to be such changing competitive market and the Kenyan

fruits exporters must constantly pay attention in order to monitor and understand the

consumer changing behaviour. The study recommends for producers to develop a market

driven approach and constantly monitor the trends using appropriate technology in

getting market information on consumer requirements and preference.

The strong positive effect of consumer-driven quality preferences on market growth has

direct implications for the theories underpinning this study. Garvin’s Eight Dimensions

are clearly affirmed, as consumer expectations regarding performance, aesthetics, and

perceived quality directly shape production standards and market acceptance, driving

competitive advantage. Through the lens of Actor–Network Theory, the findings

highlight how market actors such as consumers, producers, regulators, and quality

certification bodies interact with non-human elements like packaging designs, quality

grading systems, and market information platforms to co-produce quality outcomes

aligned with shifting demands. From a Dynamic Systems Theory perspective, the results

underscore the non-linear and adaptive nature of horticultural markets, where producers

must continually self-organize and adjust their systems to evolving consumer preferences,

regulatory shifts, and competitive pressures in order to sustain and increase market access.
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4.6.5. The Moderating Effect of Export Environment

4.6.5.1 Moderation on quality Assurance Practices

H05a:Export environment effect does not statistically significantly moderate the

relationship between quality assurance practices and market growth of horticultural

products among farmers cooperative societies n the South Rift region, Kenya

The study sought to establish the moderating effect of export environment on

relationship between quality assurance practices and market growth of horticultural

products among farmers cooperative societies in, South Rift, Kenya.Table 14.14a

present model summary.

Table 4.14a

Model Summary for Quality Assurance Practices, Export Environment on Market Growth

Model R
R
Square

Adjusted
R Square

Std. Error of
the Estimate

Change Statistics

R Square
Change

F
Change df1 df2

Sig. F
Change

1 .635a .403 .402 .31602 .403 224.414 1 332 .000

2 .681b .464 .460 .30009 .061 37.195 1 331 .000

a. Predictors: (Constant),quality assurance practices

b. Predictors: (Constant),quality assurance practices, X1Z

Source. Field Data, (2023)

The results presented in Table 4.14a show that before introducing export environment,

40.3% (R2= .403) of market growth was explained by quality assurance practices. After

introducing export environment, the value for R2 increased by 0.061. Therefore, export

environment contributed 6.1% (46.4%-40.3%) variation on the relationship between

quality assurance practices and market growth.
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ANOVA was used to determine the model fitness and findings were generated as shown

in table 4.14b

Table 4.14b

ANOVA for Quality Assurance Practices, Export Environment on Market Growth

Model
Sum of
Squares Df Mean Square F Sig.

1 Regression 22.412 1 22.412 224.414 .000b

Residual 33.157 332 .100

Total 55.569 333

2 Regression 25.762 2 12.881 143.037 .000c

Residual 29.808 331 .090

Total 55.569 333

a. Dependent Variable: Market Growth,b. Predictors: (Constant),quality assurance
practices

c. Predictors: (Constant),quality assurance practices, X1Z

Source. Feild Data, (2023).

The ANOVA findings of model 2 in table 4.14b showed a significant moderating effect

of export environment on the relationship between quality assurance practices and market

growth (F = 143.037, p=0.000, ρ< .05). The coefficients results were generated as shown

in table 4.14c.
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Table 4.14c

Coefficients for Quality Assurance Practices, Export Environment on Market Growth

Model

Unstandardized
Coefficients

Standardized
Coefficients

T Sig.B Std. Error Beta

1 (Constant) 2.207 .079 27.921 .000

Quality
Control .404 .027 .635 14.980 .000

2 (Constant) 2.419 .083 29.242 .000

Quality
Control .168 .047 .263 3.607 .000

X1Z .057 .009 .445 6.099 .000

a. Dependent Variable: Market Growth

Source. Field Data, (2023)

The model in table 4.14c shows that increase of quality assurance practices moderated by

export environment (X1Z) leads to a unit increase of market growth by 0.057units.

Furthermore, the effect of (quality control*export environment ) was stated by the t-test

value = 6.099 which implied that the standard error associated with the parameter was

less than the effect of the parameter. Based on the above results the study derived the

following new indirect simple linear regression model as shown below.

Y=2.419+0.057X1 Z
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4.6.5.2. Moderation on Post-Harvest Handling Practices

H05b export environment effect does not moderate statistically significantly the

relationship between post-harvest handling practices and market growth of horticultural

products among farmers cooperative societies in South Rift, Kenya

The moderating effect of export environment on the relationship between post-harvest

handling practices and market growth of horticultural products among farmers

cooperative societies in South Rift, Kenya,was examined and the model summary

presented on table 4.15a,

Table 4.15a:

Model Summary for Post Harvest Handling Practices, Export Environment on Market
Growth

Model R
R
Square

Adjusted R
Square

Std. Error of
the Estimate

Change Statistics

R Square
Change

F
Change df1 df2

Sig. F
Change

1 .374a .133 .130 .38099 .133 50.827 1 332 .000

2 .483b .233 .228 .35882 .100 43.304 1 331 .000

a. Predictors: (Constant), Post-harvest handling practices

b. Predictors: (Constant), Post-harvest handling practices, X2Z

Source. Field Data, (2023)

The findings in Table 4.15a show that post-harvest handling practices explained 13.3%

(R2= .133) of changes in market growth. After introducing export environment, the value

for R2 increased by 0.100. Therefore, export environment contributed 10% (23.3%-

13.3%) variation on the relationship between post-harvest handling practices and market
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growth.ANOVA was used to determine the model fitness and findings were generated as

shown in table 4.15b

Table 4.15b

ANOVA for Post Harvest Handling , Export Environment and Market Growth

Model
Sum of
Squares Df Mean Square F Sig.

1 Regression 7.378 1 7.378 50.827 .000b

Residual 48.192 332 .145

Total 55.569 333

2 Regression 12.953 2 6.477 50.303 .000c

Residual 42.616 331 .129

Total 55.569 333

a. Dependent Variable: Market Growth

b. Predictors: (Constant), Post-harvest handling practices

c. Predictors: (Constant), Post-harvest handling practices, X2Z

Source. Field Data, (2023)

The ANOVA findings of model 2 in table 4.15b showed a significant moderating effect

of export environment on the relationship between post-harvest handling practices and

market growth (F = 50.303, p=0.000, ρ< .05).

The coefficients results were generated as shown in table 4.15c



２３０

Table 4.15c:

Coefficients for Post Harvest Handling Practices, Export Environment and Market
Growth

Model

Unstandardized
Coefficients

Standardized
Coefficients

T Sig.B Std. Error Beta

1 (Constant) 2.693 .096 28.005 .000

Post harvest

Handling
.222 .031 .374 7.129 .000

2 (Constant) 2.753 .091 30.249 .000

post harvest

Handling
.040 .040 .067 1.007 .000

X2Z .053 .008 .435 6.581 .000

a. Dependent Variable: Market Growth

Source. Field Data, (2023)

The model in table 4.15c shows that increase of post-harvest handling practices

moderated by export environment (X2Z) leads to a unit increase of market growth by

0.053units. Furthermore, the effect of (post-harvest handling practices *export

environment ) was stated by the t-test value = 6.581 which implied that the standard error

associated with the parameter was less than the effect of the parameter. Based on the

above results the study derived the following new indirect simple linear regression model

as shown below.

Y=2.753+0.053X2 Z
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4.6.5.3. Moderation on Traceability mechanisms

H05c: export environment does not moderate statistically significantly the relationship

between traceability mechanisms and market growth of horticultural products among

farmers cooperative societies in selected counties in the south rift of Kenya

The moderating effect of export environment on the relationship between traceability

mechanisms and market growth of horticultural products among farmers cooperative

societies in, South Rift, Kenya was sought in the study and the model summary findings

are presented in table 4.16a.

Table 4.16a

Model Summary Traceability, Export Environment and Market Growth

Model R
R
Square

Adjusted R
Square

Std. Error of
the Estimate

Change Statistics

R Square
Change

F
Change df1 df2

Sig. F
Change

1 .367a .135 .132 .38056 .135 51.706 1 332 .000

2 .529b .280 .276 .34765 .145 66.816 1 331 .000

a. Predictors: (Constant), Traceability

b. Predictors: (Constant), Traceability, X3Z

Source. Field Data, (2023)

Table 4.16a indicates that traceability mechanisms explained 13.5% (R2= .135) of

changes in market growth. With the introduction of product variable (traceability*export

environment ), the value for R2 increased by 0.145. Therefore, export environment

contributed 14.5% (28%-13.5%) variation on the relationship between traceability

mechanisms and market growth.
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ANOVA was used to determine the model fitness and findings were generated as shown

in table 4.16b.

Table 4.16b

ANOVA for Traceability, Export Environment and Market Growth

Model
Sum of
Squares df Mean Square F Sig.

1 Regression 7.488 1 7.488 51.706 .000

Residual 48.081 332 .145

Total 55.569 333

2 Regression 15.564 2 7.782 64.386 .000

Residual 40.006 331 .121

Total 55.569 333

a. Dependent Variable: Market Growth

b. Predictors: (Constant), Traceability

c. Predictors: (Constant), Traceability, X3Z

Source.Feild Data, (2023)

The ANOVA findings of model 2 in table 4.16b showed a significant moderating effect

of export environment on the relationship between traceability practice sand market

growth (F = 64.386, p=0.000, ρ< .05).The coefficients results were generated as shown in

table 4.16c
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Table 4.16c:

Coefficients for Traceability, Export Environment and Market Growth

Model

Unstandardized

Coefficients
Standardized
Coefficients

t Sig.B Std. Error Beta

1 (Constant) 2.735 .090 30.522 .000

Traceability .205 .029 .367 7.191 .000

2 (Constant) 2.678 .082 32.596 .000

Traceability .018 .035 .031 .504 .000

X3Z .070 .009 .508 8.174 .000

a. Dependent Variable: Market Growth

Source. Field Data, (2023)

The model in table 4.16c shows that increase of traceability mechanisms moderated by

export environment (X3Z) leads to a unit increase of market growth by 0.070 units.

Furthermore, the effect of (traceability *export environment ) was stated by the t-test

value = 8.174 which implied that the standard error associated with the parameter was

less than the effect of the parameter. Based on the above results the study derived the

following new indirect simple linear regression model as shown below.

Y = 2.678 + 0.070X3 Z

4.6.5.4 Moderation on Consumer-driven Quality Preferences

H05d: export environment does not moderate statistically significantly the relationship

between Consumer-driven quality preferences and market growth of horticultural
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products among farmers cooperative societies in selected counties in the south rift of

Kenya

The fourth and final sub objective sought to establish the effect of export environment on

the relationship between ,market dynamics and market growth of horticultural products

among farmers cooperative societies in, South Rift, Kenya. The findings are as presented

in table 4.17 a, b and c.

Table 4.17a

Model Summary for Consumer-driven Quality Preferences, Export Environment on
Market Growth

Model R
R
Square

Adjusted
R Square

Std. Error of
the Estimate

Change Statistics

R Square
Change

F
Change df1 df2

Sig. F
Change

1 .484a .373 .232 .35806 .234 101.428 1 332 .000

2 .878b .770 .769 .19640 .537 772.468 1 331 .000

a. Predictors: (Constant), export environment

b. Predictors: (Constant), export environment , X4Z

Source; Field Data, (2023)

The findings in Table 4.17a show that Consumer-driven quality preferences explained

37.3% (R2= .373) of changes in market growth. After introducing export environment,

the value for R2 increased by 0.397. Therefore, export environment contributed 39.7%

(77 %-37.3%) variation on the relationship between Consumer-driven quality preferences

and market growth.

ANOVA was used to determine the model fitness and findings were generated as shown

in 4.17b
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Table 4.17b

ANOVA for Consumer-driven Preferences, Export Environment on Market Growth

Model
Sum of
Squares Df Mean Square F Sig.

1 Regression 13.004 1 13.004 101.428 .000b

Residual 42.565 332 .128

Total 55.569 333

2 Regression 42.801 2 21.401 554.792 .000c

Residual 12.768 331 .039

Total 55.569 333

a. Dependent Variable: Market Growth, b. Predictors: (Constant), export environment

c. Predictors: (Constant), export environment , X4Z

Source. Field Data, (2023)

The ANOVA findings of model 2 in table 4.17b showed a significant moderating effect

of export environment on the relationship between Consumer-driven quality preferences

and market growth (F = 554.792 p=0.000, ρ< .05).The coefficients results were generated

as shown in table 4.17c
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Table 4.17c

Coefficients for Consumer-driven Quality Preferences, Export Environment on Market
Growth

Model

Unstandardized

Coefficients
Standardized
Coefficients

t Sig.B Std. Error Beta

1 (Constant) 2.476 .090 27.481 .000

Export
environment .315 .031 .484 10.071 .000

2 (Constant) 2.943 .052 56.381 .000

export
environment .640 .038 .982 16.655 .000

X4Z .230 .008 1.638 7.793 .000

a. Dependent Variable: Market Growth

Source. Field Data, (2023)

The model in table 4.17c indicates that increase of Consumer-driven quality preferences

moderated by export environment (X4Z) leads to a unit increase of market growth by .230

units. Moreover, the effect of (Consumer-driven preferences*export environment ) was

stated by the t-test value = 7.793 which implied that the standard error associated with the

parameter was less than the effect of the parameter. Based on the above results the study

derived the following new indirect simple linear regression model as shown below.

Y=2.943+0.230X4 Z.

The findings of this study revealed that the export environment measured through

government regulations and trade agreements had a statistically significant moderating

effect on the relationship between quality control measures (quality assurance, post-

harvest handling, traceability mechanisms, and Consumer-Driven quality Preferences)
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and market growth of horticultural products among farmers cooperative societies in the

South Rift region of Kenya. This outcome has several implications for the three

underpinning theories:

Garvin’s Model of Product Quality, the moderating influence of the export environment

underscores the theory’s relevance beyond intrinsic product attributes. While Garvin’s

eight dimensions focus on conformance, reliability, durability, and other quality attributes,

the findings suggest that these attributes alone are insufficient to drive market growth in

export markets without a supportive regulatory and trade framework. Thus, the export

environment becomes a contextual enhancer, aligning with Garvin’s proposition that

quality should be assessed from the customer’s perspective, in this case, export market

buyers whose requirements are shaped by governmental and trade policies.From the lens

of Actor–Network Theory, the export environment operates as a macro-level actor that

re-configures the network of relationships linking smallholder farmers, producer

organizations, certification bodies, logistics providers, and foreign buyers. The

moderating role detected in this study implies that regulatory frameworks and trade

agreements can either strengthen or weaken the translation of quality control practices

into market access and sales growth. This finding extends ANT by demonstrating how

non-human actors such as trade agreements and phytosanitary standards can exert

significant mediating influence in agricultural export systems.Under Dynamic Systems

Theory, the moderating effect confirms that the horticultural export sector functions as a

complex, adaptive system in which multiple interacting subsystems (production, quality

management, logistics, regulation) evolve over time. The results indicate that changes in

the export environment, such as shifts in trade policy or compliance requirements alter
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the feedback loops between quality control measures and market performance. This

reinforces DST’s proposition that system behaviour is sensitive to environmental

conditions and that sustained growth requires adaptive responses to policy and trade

dynamics.

The significant moderating role of the export environment contributes new theoretical

insight by integrating structural and policy contexts into the existing quality control

measures , market growth relationship, extending the explanatory power of Garvin’s

Model, ANT, and DST in export-oriented agricultural practices

4.6.6 Summary of Research Hypotheses Results

The analysis of the study’s hypotheses revealed that all the null hypotheses were rejected

at the 5% significance level (p < 0.05), indicating that the tested variables had statistically

significant effects on market growth. Specifically, quality assurance practices, post-

harvest handling practices, traceability mechanisms, and consumer-driven quality

preferences each demonstrated a positive and significant influence on the market growth

of horticultural products among farmers cooperative societies in the South Rift region of

Kenya. Furthermore, the export environment was found to significantly moderate the

relationship between each of these four variables and market growth, thereby enhancing

their overall impact.These findings underscore the central role of both internal quality

control measures and the external export environment in driving the expansion of the

horticultural export market within the study area.Table 4.20 presents hypotheses testing

summary results
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Table 4.18

Hypotheses Summary Results

Null Hypothesis Analytical Model Ρ-
values

Findings Decision

H01: quality assurance practices has no
statistically significant effect on market
growth of horticultural products among
farmers cooperative societies in South
Rift, Kenya

Y= 2.207 + 0.404X1 P=.000,
p<0.05

β1=.404,
t=14.980;
p<0.05

Null
Hypothesis

Rejected

H02: Post-harvest handling practices has
no statistically significant effect on market
growth of horticultural products among
farmers cooperative societies in selected
counties in the south rift of Kenya

Y= 2.693 + 0.222X2 P=.000,
,p<0.05

β2=.222,
t=7.129;
p<0.05

Null
Hypothesis

Rejected

H03:traceability mechanisms has no
statistically significant effect on market
growth of horticultural products among
farmers cooperative societies in South
Rift, Kenya

Y= 2.735 + 0.205X3 P=.000,
,p<0.05

β3=.205,
t=7.191;
p<0.05

Null
Hypothesis
Rejected

H04:Consumer-driven quality preferences
has no statistically significant effect on
market growth of horticultural products
among farmers cooperative societies in
selected counties in the south rift of Kenya

Y= 1.517 + 0.501X4 P=.000,
,p<0.05

β4=.501,
t=14.039;
p<0.05

Null
Hypothesis

Rejected

H05a: export environment has no
statistically significant role on the effect of
quality assurance practices on market
growth of horticultural products among
farmers cooperative societies in selected
counties in the south rift of Kenya

Y=2.419+0.57X1 Z P=.000,
,p<0.05

Β1Z=0.0
57,
t=6.099;
p<0.05

Null
Hypothesis

Rejected

H05b export environment has no
statistically significant role on the effect
of post-harvest handling practices on
market growth of horticultural products
among farmers cooperative societies in
South Rift, Kenya

Y=2.753+ 0.53X2 Z P=.000,
,p<0.05

Β2Z=.0.0
53,
t=6.581;
p<0.05

Null
Hypothesis

Rejected

H05c: export environment has no
statistically significant role on the effect
of traceability mechanisms on market
growth of horticultural products among
farmers cooperative societies in selected
counties in the south rift of Kenya

Y=2.678+0.70X3 Z P=.000,
,p<0.05

Β3Z=.07
0,
t=8.I74;
p<0.05

Null
Hypothesis

Rejected
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H05d: export environment has no
statistically significant role on the effect
of Consumer-driven quality preferences
on market growth of horticultural
products among farmers cooperative
societies in South Rift, Kenya

Y=2.943+0.230X4 Z P=.000,
,p<0.05

Β4Z=.23
0,
t=7.793;
p<0.05

Null
Hypothesis

Rejected
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CHAPTER FIVE

5.0 SUMMARY OF FINDINGS, CONCLUSION AND RECOMMENDATIONS

5.1 Summary of Findings

The key findings derived from the analysis of the influence of quality control measures

on the market growth of horticultural products among small-scale farmers cooperative

societies in the South Rift region of Kenya are synthesized . The quality control measures

investigated include quality assurance practices, post-harvest handling

practices,traceability mechanisms, and Consumer-Driven quality Preferences, with the

export environment assessed as a moderating factor. The study employed both Pearson

correlation and multiple regression analyses to test the significance and strength of

relationships among variables.

5.1.1 Quality Assurance Practices and Market Growth

The study established that quality assurance practices had a statistically significant and

positive influence on market growth. Respondents indicated adequate knowledge of

export market quality standards, access to training on production technologies, and

familiarity with audit and inspection procedures. These practices were strongly correlated

with market growth (r = 0.635, p < 0.01).

Regression analysis confirmed that quality assurance practices significantly predicted

market growth (R² = 0.403), explaining 40.3% of the variation. The model was

statistically significant (F = 224.414, p < 0.05), and the regression coefficient (β = 0.404,

t = 14.980, p < 0.05) indicated that a unit increase in quality assurance practices results in

a 0.404-unit increase in market growth.
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These results suggest that investment in training and adherence to international quality

standards enhances producers' credibility, minimizes rejection rates, and enables access to

premium export markets. The null hypothesis that quality assurance practices have no

significant effect on market growth was rejected.

5.1.2 Post-Harvest Handling Practices and Market Growth

Post-harvest handling practices were also found to significantly influence market growth.

While farmers reported the adoption of appropriate grading, packaging, and

transportation techniques, challenges such as inadequate storage and cooling facilities

and poor road infrastructure were noted.

There was a moderate positive correlation between post-harvest handling and market

growth (r = 0.374, p < 0.01). Regression analysis showed that this variable explained

13.3% of the variation in market growth (R² = 0.133), with the model being significant (F

= 50.827, p < 0.05). The regression coefficient was also significant (β = 0.222, t = 7.129,

p < 0.05).

This indicates that improved post-harvest handling reduces spoilage, enhances product

quality, and improves access to export markets. Thus, the null hypothesis was rejected.

5.1.3 Traceability Mechanisms and Market Growth

Traceability systems had a statistically significant and positive effect on market growth.

The presence of contract farming, documentation, labeling, and record-keeping practices

allowed for verification of compliance with export requirements.
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A moderate and significant correlation was found between traceability mechanisms and

market growth (r = 0.367, p < 0.01). Regression results indicated that traceability

mechanisms explained 13.5% of the variation in market growth (R² = 0.135), with the

model being significant (F = 51.706, p < 0.05). The regression coefficient (β = 0.205, t =

7.191, p < 0.05) confirmed its predictive strength.

These results affirm that robust traceability mechanisms improve transparency, consumer

trust, and regulatory compliance, thereby reducing the risk of sanctions and enhancing

market access. The null hypothesis was rejected.

5.1.4 Consumer-Driven quality Preferences and Market Growth

Consumer-driven preferences emerged as a significant factor influencing market growth.

Farmers reported aligning their practices with consumer expectations regarding

consistency, safety, appearance, and certification. Branding and compliance with organic

or safety standards were also adopted.

A strong correlation was observed between Consumer-Driven quality Preferences and

market growth (r = 0.610, p < 0.01). Regression analysis revealed that this variable

accounted for 37.3% of the variance in market growth (R² = 0.373; F = 197.105, p <

0.05). The regression coefficient was statistically significant (β = 0.501, t = 14.039, p <

0.05).

These findings highlight the influence of end-user expectations on production behavior

and competitiveness in export markets. The null hypothesis was therefore rejected.
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5.1.5 Export Environment as a Moderator

The export environment was found to significantly moderate the relationship between the

four independent variables and market growth. Components of the export environment

included government policies, trade agreements, institutional support, and certification

frameworks.

Moderation analysis indicated that the export environment enhanced the predictive power

of the independent variables:Quality assurance practices: R² = 46.4% (F = 143.037, β =

0.057, p < 0.05), Post-harvest handling: R² = 23.3% (F = 50.303, β = 0.053, p <

0.05),Traceability: R² = 28.0% (F = 64.386, β = 0.070, p < 0.05) and Consumer-Driven

quality Preferences: R² = 77.0% (F = 554.792, β = 0.230, p < 0.05)

The strongest moderating effect was observed for Consumer-Driven quality Preferences,

while the least was on post-harvest handling, possibly due to infrastructural limitations.

These findings demonstrate that a conducive export environment significantly

strengthens the impact of quality control measures, acting as a critical enabler or

constraint in achieving export market success.

5.2 Conclusion

This study examined the influence of four key market quality control measures, quality

assurance practices,post-harvest handling practices, traceability mechanisms, and

Consumer-Driven quality Preferences on the growth of horticultural product sexport

market among small-scale farmers cooperative societies in the South Rift region of
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Kenya. In addition, it investigated the moderating role of the export environment in

shaping these relationships. The study was underpinned by Garvin’s Eight Dimensions of

Product Quality as the central theoretical framework, complemented by Actor-Network

Theory and Dynamic Systems Theory, and further guided by empirical literature and a

conceptual framework that informed hypothesis formulation and analytical procedures.

Adopting a positivist philosophical stance, the study employed a quantitative research

design, gathering data from a sample of 367 randomly selected respondents across Bomet

and Narok counties. The analysis revealed that consumer-driven quality preferences

exerted the strongest influence on horticultural export market growth, followed closely by

quality assurance practices. Traceability ranked as the third most influential factor, while

post-harvest handling practices demonstrated the least direct impact. Although their

relative influence varied, all four quality control measures were found to be statistically

significant in explaining market growth.

The findings further established that the export environment significantly moderated the

relationship between quality control measures and market growth. This underscores the

role of policy frameworks, regulatory instruments, trade agreements, and institutional

support structures in either amplifying or constraining the effectiveness of quality-related

interventions. The results demonstrate that quality control measures and the export

environment are not independent determinants but rather interact in ways that shape the

competitiveness and sustainability of smallholder farmers’ exports.

From a scholarly perspective, this study contributes to the theoretical discourse on the

nexus between quality management and export market growth, particularly within
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smallholder horticulture in Sub-Saharan Africa. By integrating multiple theoretical lenses

and applying them within a real-world smallholder context, it enriches the understanding

of how quality control measures operate in dynamic export environments. Empirically, it

offers region-specific evidence on the relative contribution of different quality control

measures, providing a nuanced understanding of how each factor influences market

growth under varying external conditions.

The study demonstrates that fruit and vegetables export growth among small-scale

farmers in the South Rift region is driven by the interdependence of internal quality

control measures and the external export environment. This interaction shapes

competitiveness, market access, and sustainability in ways that cannot be fully explained

by either factor in isolation. By integrating theoretical, methodological, and empirical

insights, the study advances the academic discourse on quality-driven export performance

in smallholder systems and provides a robust empirical foundation for further scholarly

inquiry in emerging market contexts.

5.3 Study Implications and Recommendations

This section presents the practical, theoretical, empirical,methodological and policy

implications of the study derived from the key findings. The implications highlight how

the results contribute to existing knowledge, influence practice within the horticultural

export sector, and inform relevant policy interventions. The recommendations are

formulated to address identified gaps and challenges, offering actionable strategies for

stakeholders, including farmers cooperative societies, policymakers, and industry

regulators.
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5.3.1 Theoretical Implications

This study primarily employed Garvin’s Eight Dimensions of Quality as the foundational

theoretical model to examine how smallholder horticultural farmers in Kenya’s South

Rift region strive to meet international export standards. The model was instrumental in

delineating key product-level quality attributes including conformance, reliability,

durability, and aesthetics, which served as analytical benchmarks for evaluating quality

assurance practices, post-harvest handling, and market growth outcomes. However,

Garvin’s model, with its predominant focus on internal product characteristics, provided

limited explanatory capacity for addressing the broader systemic, relational, and

institutional dynamics that shape quality control within complex horticultural export

environments.

To address these limitations and enhance the analytical depth of the study, two

complementary theoretical perspectives were incorporated: Actor-Network Theory and

Dynamic Systems Theory. Actor-Network Theory facilitated a more nuanced

understanding of how quality assurance and traceability mechanisms mechanisms are co-

constructed through interactions among heterogeneous actors, including farmers,

producer organizations, regulatory institutions, certification bodies, and digital

technologies. ANT emphasized the distributed agency and interdependencies within the

quality ecosystem, highlighting the importance of collaborative governance, technical

infrastructure, and institutional alignment in achieving and maintaining compliance with

export standards.



２４８

Dynamic Systems Theory, on the other hand, provided a macro-level lens through which

the horticultural sector was conceptualized as a complex, adaptive system. It offered

valuable insights into how consumer preferences, policy reforms, market dynamics, and

environmental factors continuously interact to influence production practices and export

performance. DST underscored the need for system agility, feedback loops, and learning

mechanisms to ensure sustained competitiveness in a volatile global marketplace.

Collectively, the integration of Garvin’s model, ANT, and DST enriched the study’s

theoretical framework by bridging product-level quality attributes with system-level and

network-oriented dynamics. This theoretical triangulation allowed for a more holistic

examination of how smallholder farmers can improve their export readiness and market

growth through a combination of quality control measures and strategic responsiveness to

the external environment

5.3.2 Empirical and Methodological Implications

The study makes a significant empirical contribution by generating disaggregated,

context-specific evidence on the influence of quality assurance practices, post-harvest

handling practices, traceability mechanisms, and Consumer-Driven quality Preferences

on the market growth of fruits and vegetables. By focusing on farmers cooperative

societies in the South Rift region of Kenya, it addresses a notable gap in East African

horticultural export literature, which has limited granular, region-specific data on the

drivers of export competitiveness. The findings also expand empirical understanding of

the moderating effect of the export environment particularly trade regulations and
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bilateral agreements on the effectiveness of quality control measures in smallholder-

dominated production systems.

Methodologically, the study’s adoption of a positivist philosophical stance, coupled with

an explanatory survey design and the application of advanced inferential statistical

techniques, establishes a robust analytical framework for examining causal relationships

in agricultural export research. The integration of regression and moderation analyses

offers a replicable methodological model for similar studies in other developing

economies where agriculture constitutes a major component of trade. This approach

demonstrates how combining structured quantitative data collection with rigorous

statistical analysis can yield nuanced insights into both direct and moderating effects,

thereby enhancing the methodological repertoire for export-oriented agricultural research.

5.3.3 Policy and Practice Implications

The findings of this study have important implications for both policy formulation and

practice within Kenya’s horticultural export sector. From a policy perspective, the results

highlight the centrality of an enabling regulatory and institutional environment in

enhancing the effectiveness of quality control measures. The demonstrated moderating

role of the export environment, particularly trade regulations and bilateral agreements

indicates that policy frameworks play a pivotal role in determining the extent to which

smallholder-driven horticultural production systems can compete in global markets. This

underscores the importance of coherent, well-aligned policies that address compliance,

market access, and sectoral competitiveness.
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From a practical standpoint, the study’s evidence affirms that market growth is

significantly influenced by the interplay between quality assurance practices, post-harvest

handling, traceability mechanisms, and Consumer-Driven quality Preferences.The

relationships established through regression and moderation analyses imply that strategic

improvements in these operational areas can yield measurable gains in export volumes

and market positioning. The findings also suggest that well-coordinated interactions

among value chain actors: farmers, producer organizations, regulators, and market

facilitators, are essential for sustaining quality standards, reducing losses, and responding

effectively to evolving consumer demands in export markets.

5.3.4 Recommendations

Based on the findings of this study, several recommendations are proposed to inform

policy and practice, with the aim of enhancing the market growth of horticultural produce

among smallholder farmers cooperative societies. These recommendations are aligned

with the study variables on quality control measures: quality assurance practices, post-

harvest handling practices, traceability, and Consumer-Driven quality Preferences, as

well as the moderating role of the export environment.

To improve quality assurance practices, it is imperative that national and county

governments institutionalize structured and periodic training programs for farmers and

agricultural officers, focusing on international export standards, compliance mechanisms,

and product quality management. The deployment of qualified quality assurance

professionals at the grassroots level should be prioritized to facilitate continuous

monitoring, technical support, and field-level inspections. Strengthening regulatory
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agencies such as the Horticultural Crops Directorate through budgetary allocation and

technical resourcing is essential to enhance their oversight capacity. In addition, the

development of localized quality benchmarks would help smallholder farmers assess and

meet the expectations of export markets.

Regarding post-harvest handling practices, there is a pressing need to support smallholder

producer organizations in accessing affordable and efficient technologies for cleaning,

sorting, grading, packaging, and storage. Governments, in collaboration with

development partners and the private sector, should promote public-private partnerships

to facilitate the establishment of shared post-harvest infrastructure. Cooperative structures

should be strengthened to allow collective investment in these facilities. Furthermore,

training on hygienic handling and value addition should be mainstreamed within

extension services to minimize post-harvest losses and improve product shelf-life,

thereby enhancing competitiveness in export markets.

In the area of traceability, the study recommends the adoption of formalized systems such

as contract farming and digital tracking solutions to ensure compliance with international

traceability mechanisms standards. Smallholder producers should be supported in

accessing low-cost, context-specific traceability mechanisms technologies, which are

essential for meeting stringent export requirements. Government agencies, private sector

actors, and digital service providers should collaborate to develop and disseminate

mobile-based traceability mechanisms platforms tailored to rural production settings. In

parallel, efforts should be made to enhance farmers' access to timely and accurate market
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information, enabling them to align production practices with consumer and buyer

expectations.

To respond effectively to Consumer-Driven quality Preferences, smallholder farmers

must be equipped with relevant market intelligence and training on shifting global

consumption trends, particularly the rising demand for organic, safe, and aesthetically

appealing horticultural products. Agricultural extension services should be reoriented to

deliver real-time data on consumer trends, quality specifications, and emerging market

opportunities. Production strategies should be adjusted to reflect consumer expectations

regarding freshness, nutritional value, safety, and appearance. Additionally, there is a

need to promote certified organic production and sustainable farming practices that

enable access to niche and premium markets.

The export environment plays a significant moderating role in shaping the effectiveness

of these quality control measures on market growth. Therefore, policy efforts should

focus on creating an enabling export environment that reinforces farmer-level

interventions. This involves simplifying and disseminating bilateral and multilateral trade

agreements in formats that are easily understood by smallholder producers. It also

requires harmonizing standards and regulatory procedures across counties and aligning

them with international market requirements. Governments should facilitate access to

organic and fair-trade certification through subsidized programs and streamline the

processes for acquiring such certifications. Furthermore, effective coordination among

relevant institutions:including the Ministry of Agriculture and Livestock Development
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(MoALD), Kenya Bureau of Standards, Horticultural Crops Directorate, and county

governments, is essential in ensuring a coherent and responsive export support system.

The successful growth of horticultural markets among smallholder producer

organizations hinges on the integration of farmer-centered quality control measures,

reinforced by an enabling and well-coordinated export environment. Through strategic

investments, institutional reforms, and capacity-building initiatives, stakeholders can

unlock the full potential of the horticultural export sector and position smallholder

farmers as competitive players in global markets.

5.3.5 Recommendations for Further Studies

This study examined the quality control measures influencing market growth of

horticultural products among farmers cooperative societies in the South Rift region of

Kenya. While the findings offer valuable insights into how quality assurance practices,

post-harvest handling, traceability, Consumer-Driven quality Preferences, and the export

environment affect market outcomes, the scope and methodology present several

limitations that future research could address.

The study was geographically confined to a specific sub-region of the South Rift in

Kenya. While this focus enabled an in-depth understanding of local dynamics, the results

may not be generalizable to other regions with different ecological, infrastructural, or

institutional characteristics. It is therefore recommended that future studies replicate this

research across diverse agro-ecological zones and counties to assess whether the

influence of quality control measures and the moderating effect of the export

environment varies by location.
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The study focused on registered small-scale farmers affiliated with organized producer

groups. While this helped in accessing structured data, it excluded a significant

population of independent smallholder farmers who are not formally organized but still

actively engage in horticultural production and export. These farmers may face different

constraints or exhibit distinct market behaviors. Future studies should include both

affiliated and non-affiliated farmers to allow for comparative analysis and a broader

understanding of how organizational affiliation influences market access and compliance

with export standards.

The study assessed market growth as an outcome variable, the measurement was

primarily perception-based and cross-sectional in design. Future research should adopt

longitudinal approaches to track changes in market growth over time. Such studies should

incorporate objective indicators of market performance, including profit margins, sales

volume, export frequency, and access to premium markets to provide a more nuanced and

accurate picture of how adherence to export standards influences business sustainability

and growth trajectories among smallholder farmers.

The study revealed a demographic imbalance in participation, with older men dominating

the horticultural export space while youth and women remained significantly

underrepresented. This exclusion limits the sector’s potential for innovation, labor

productivity, and long-term sustainability. Future research should explore the socio-

economic, institutional, and cultural barriers hindering youth and women’s active

participation in horticultural value chains, and assess targeted strategies to promote

inclusive agricultural development.
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The study focused on the immediate and measurable effects of quality control practices

and the export environment on market growth. However, as the export market evolves,

long-term competitiveness will depend not only on compliance with current standards but

also on the adaptability of farming systems to shifting consumer trends, technological

changes, and climate variability. It is recommended that future research explore how

farmers' resilience, innovation capacities, and value chain integration evolve over time in

response to these dynamics.

This study contributes to the growing body of knowledge on quality control and export

readiness in smallholder horticulture. Nonetheless, broader, more inclusive, and

longitudinal research is needed to deepen understanding of market growth mechanisms,

strengthen policy interventions, and promote equitable and sustainable participation of all

farmer categories in the export horticulture economy
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APPENDIX I: Letter of Introduction

PHILIP CHERUIYOT
KISII UNIVERSITY
P. O. BOX 408-40200, KISII, Kenya.
February, 26th, 2023.
Dear respondent,
Re: Data Collection
I am a student at Kisii University in the School of Business and Economics, pursuing a
degree of Doctor of Philosophy in the Department of Business Administration and now
carrying out research, as part of partial fulfillment for the award of the degree and the
area of study is on: ‘’Effect of Market Standard Dimensions on Market Growth of
horticultural products among farmers cooperative societies in South Rift, Kenya: The
Moderating Role of export environment.’’.

I am grateful for your participation and assistance in answering this questionnaire. The
purpose of asking these questions is to assess your level of performance in horticultural
marketing in relation with market standard requirements. This questionnaire is for small
scale farmer like you who is involved in production and export of horticultural produce
and it is because of this, that you have been randomly selected to participate in the
research. Before answering the questions in the questionnaire, please take a short time to
reflect on all aspects and processes that are involved in meeting food safety and standards
in export environment. I thank you for answering all the questions accurately as possible
and your responses will highly be accorded respect and confidentiality.

Your co-operation and participation is highly regarded.
Thank you.
Yours faithfully,

PHILIP CHERUIYOT

DCB/10311/2015
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APPENDIX III: RESEARCH QUESTIONNAIRE

My name is Philip Cheruiyot, a student at Kisii University pursuing a PhD in Business

Administration- Marketing. I request you to spare part of your time to fill in this

questionnaire to help complete the study.

SECTION A: DEMOGRAPHIC INFORMATION

1. Indicate the nature of your producer organization

Self-help group [ ]

Cooperative society [ ]

2. Indicate the range of your age

30 years& below [ ]

31-40 years [ ]

41-50 years [ ]

51 and over years [ ]

3. What is your gender

Male [ ] Female [ ]

4.For how long have engaged in this Business

Less than 1 year[ ]

1-2 years[ ]

3-5 years[ ]

6-10 years[ ]

More than 10 years[ ]

5. Indicate your level of education.

Primary [ ] Secondary [ ] Tertiary [ ] University [ ]Others (specify) …………

6 Indicate the type of crop you are growing for export environment
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Fruit [ ] Vegetable [ ]

7. Indicate the land size under horticultural crop for export

Land size

Below 1 acre[ ]

1-2 acres [ ]

2-3 acres [ ] 3-5 acres [ ]

SECTION B: QUALITY ASSURANCE PRACTICES
Please indicate the extent of your agreement with the following statements using a Likert scale of
1–5: 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree.

Code Statement 1-SD 2-D 3-N 4-A 5-SA
B1 I have adequate knowledge of product

quality requirements for export.
B2 I use appropriate production

technologies for fruits and vegetables
intended for export.

B4 I use manuals that specify standard
production practices.

B5 I receive extension services on fruit and
vegetable production.

B6 The extension personnel I interact with
are qualified in horticultural production.

B7 I have attended training or capacity-
building sessions on horticultural
production for export.

B8 I am aware of the quality requirements
of the export consumer market.

B9 The fruit and vegetable seeds I use are
certified for export production.

B10 There are regular audits of how
chemicals and fertilizers are applied on
my farm.

B11 There are regular inspections for pest
and disease management on my farm.

B12 Inspectors regularly monitor hygiene
during fruit and vegetable production.

B13 My farm undergoes audits to ensure
harvested produce meets export
standards.
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SECTION C: POST-HARVEST HANDLING PRACTICES
Please indicate the extent of your agreement with the following statements using a Likert scale of
1–5: 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree.

Code Statement 1-SD 2-D 3-N 4-A 5-SA
C1 I have access to storage facilities that

meet export standards.
C3 Cooling storage facilities have a

constant energy supply.
C4 Storage facilities are located close to my

farm.
C10 I package my produce at hygienic sites

that meet export requirements.
C11 I sort and grade my produce before

packaging.
C12 I use packaging materials recommended

for fruits and vegetables.
C14 The packaging materials I use are cost-

effective
C15 I use suitable transportation to move

produce from farm to market.
C16 I use transport vehicles with cooling

facilities.
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SECTION D: TRACEABILITY MECHANISMS
Please indicate the extent of your agreement with the following statements using a Likert scale of
1–5: 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree.

Code Statement 1-SD 2-D 3-N 4-A 5-SA
D3 There is a traceability mechanisms

system for my fruit and vegetable supply
chain.

D4 The existing traceability mechanisms
system is affordable.

D5 I can recall produce within the supply
chain when required.

D6 Consumers can trace the origin of my
produce.

D7 I understand the traceability mechanisms
requirements for my products.

D8 Labels on my produce include all
necessary traceability mechanisms
information.

D9 I receive guidance from qualified
personnel ontraceability
mechanismsrequirements.

D10 I participate in contract farming for
export production.

D11 Contract farming has improved
traceability mechanisms of my produce.

D12 Registering under contract farming helps
me meettraceability
mechanismsstandards.

D13 The distribution channels under contract
farming are clearly defined.
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SECTION E: CONSUMER-DRIVEN QUALITY PREFERENCES
Please indicate the extent of your agreement with the following statements using a Likert scale of
1–5: 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree.

Code Statement 1-SD 2-D 3-N 4-A 5-SA
E1 I produce fruits and vegetables that

meet quality requirements for export.
E3 There is demand for produce grown

using advanced production
technologies.

E5 Consumers expect involvement of
technical experts in production.

E6 Market standards require producers to
have adequate knowledge and guidance
at farm level.

E8 Consumers demand organically
produced fruits and vegetables.

E9 Consumers choose produce based on
nutritional and health benefits.

E10 Consumer preferences vary across
different age groups.

E11 Consumers frequently change brands or
sources of produce based on quality

E12 Consumers base their buying decisions
on product attributes.

E13 Consumer preferences are influenced by
the country or farm of established
origin.
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SECTION G: EXPORT ENVIRONMENT
Please indicate the extent of your agreement with the following statements using a Likert scale of
1–5: 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree.

Code Statement 1-SD 2-D 3-N 4-A 5-SA
G2 Government extension services

support quality production for export.
G3 The government regulates the fruit and

vegetable export supply chain.
G4 Institutions exist to ensure food safety

and quality for export.
G5 Export certifications for fruits and

vegetables are issued efficiently.
G6 The government provides export

market requirement information to
farmers.

G7 Government personnel support export-
related production activities.

G8 Kenya has trade agreements that
support fruit and vegetable exports.

G9 These trade agreements improve
export market standards.

G10 Farmers share market information with
importers through trade agreements.



２９９

SECTION H: MARKET GROWTH
Please indicate the extent of your agreement with the following statements using a Likert scale of
1–5: 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree.

Code Statement 1-SD 2-D 3-N 4-A 5-SA
H1 Consumers require a consistent supply

of quality fruits and vegetables.
H2 I grow a variety of horticultural

products that serve different markets.
H4 Reliable storage has increased trust in

my produce.
H5 My produce is distributed through

reliable channels.
H6 Sales have increased due to improved

packaging.
H7 Contract farming has enhanced

produce traceability.
H8 Consumer demands have influenced

my sales strategy.
H9 I understand the quality control

measures for fruits and vegetables.
H10 I use a reliable supply chain for fruit

and vegetable delivery.
H11 Government agencies regularly

inspect the horticulture supply chain.

Thank You for Your Cooperation
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IV: CONTENT VALIDITY RESULT
Rating Score Decisio

n
Question /item V.G G A P VP Ne

Section B 13 items √

√

√√ √ 4/5 0.800 Valid

Section C 16 items √

√

√√ √ 4/5 0.800 Valid

Section D14 items √

√

√√ √ 4/5 0.800 Valid

Section E 13 items √

√√

√√ 5/5 1.000 Valid

Section G 10 items √ √√

√

√ 4/5 0.800 Valid

Section H 13 items √

√

√√ √ 4/5 0.800 Valid

Average 0.833 Valid

Key: V.G - Very good (5); G- good (4); A-Average (3); P-Poor (2), Very Poor

(1).Source: Researcher, (2023)
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APPENDIX V:Total Variance Explained

Variables Components 1 2 3 4 5
Quality Control Initial Eigenv

alues

% of Variance

Cumulative %

4.58

35.28

35.28

2.82

21.70

56.98

1.88

14.44

71.42

Post-
Harvest Practices

Initial Eigenv
alues

% of Variance

Cumulative %

6.85

42.83

42.83

3.20

19.98

62.81

12.12

62.81

74.94

Traceability Initial Eigenv
alues

% of Variance

Cumulative %

4.66

35.84

35.84

1.86

14.27

50.11

1.45

11.17

61.28

1.22

9.38

70.66

1.09

8.39

79.10

Market dynamics Initial Eigenv
alues

% of Variance

Cumulative %

3.08

23.71

23.71

2.54

19.50

43.20

1.96

15.11

58.31

Export Environme
nt

Initial Eigenv
alues

% of Variance

Cumulative %

4.35

43.50

43.50

2.06

20.59

64.10

1.34

13.37

77.46

Market Growth Initial Eigenv
alues

% of Variance

Cumulative %

2.63

21.90

21.90

1.96

16.32

38.22

1.39

11.62

64.40

Source Field Data,2023
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APPENDIX VIa: Factor Analysis for Quality Assurance Practices

Component

1 2 3

B1..I have adequate knowledge of product quality
requirements for export.

.949

B2. I use appropriate production technologies for fruits
and vegetables intended for export.

.887

B3: There are adequate policies and regulations for the production of

quality fruit and vegetable for export environment
-.422 .420 -.380 Dropped

B4.I use manuals that specify standard production
practices.

.666

B5. I receive extension services on fruit and vegetable
production.

.844

B6. The extension personnel I interact with are qualified
in horticultural production.

.787

B7. I have attended training or capacity-building
sessions on horticultural production for export.

.708

B8. I am aware of the quality requirements of the export
consumer market.

.837

B9. The fruit and vegetable seeds I use are certified for
export production.

.724

B10. There are regular audits of how chemicals and
fertilizers are applied on my farm.

.835

B11. There are regular inspections for pest and disease
management on my farm.

.931

B12. Inspectors regularly monitor hygiene during fruit
and vegetable production.

.885

B13. My farm undergoes audits to ensure harvested
produce meets export standards.

879

Extraction Method: Principal Component Analysis. ,Rotation Method: Varimax with Kaiser Normalization., Rotation converged in 4

iterations.: Source, Survey Data, (2023)
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APPENDIX VIb: Factor Analysis for Post-Harvest Handling Practices

Component

1 2 3

C1.I have access to storage facilities that meet
export standards.

.927

C2: There are appropriate storage facilities for fruit and

vegetable products for export.
-.399 Dropped

C3.Cooling storage facilities have a constant
energy supply.

.879

C4.Storage facilities are located close to my farm. .917

C5: All the storage facilities have been certified by the

regulators and meets the required standards
-.329 Dropped

C6: Cooling storage facilities are affordable to the farmers -.220 Dropped

C7: There is adequate management and control of storage

facilities for fruit and vegetable for export environment
-.373 Dropped

C8: There are not wastage of fruit and vegetable within the

supply chain of export of fruit and vegetable
-.339 .354 Dropped

C9; There are adequate policies and regulations governing

storage of fruit and vegetable for export environment
.261 Dropped

C10.I package my produce at hygienic sites that
meet export requirements.

.809

C11.I sort and grade my produce before
packaging.

.824

C12.I use packaging materials recommended for
fruits and vegetables.

.935

C13: There are packaging materials which are strong to

protect internal and external damage to the fruits and

vegetables

-.327 Dropped

C14.The packaging materials I use are cost-
effective

.894

C15.I use suitable transportation to move produce
from farm to market.

.947

C16.I use transport vehicles with cooling facilities. .884

Extraction Method: Principal Component Analysis, Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 5 iterations.

Source, Field data,(2023)
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APPENDIX VIc: FactorAnalysis for Traceability

Component

1 2 3 4 5

D1: Individual farms have adequate

documentation related to fruit and vegetable

production.

.230

Dropped

D2:Consumers accept the current traceability

mechanisms system for fruit and vegetable

exports

.411

Dropped

D3.There is a traceability mechanisms for my fruit
and vegetable supply chain.

.655

D4.The existing traceability mechanisms is
affordable.

.719

D5.I can recall produce within the supply chain
when required.

.829

D6.Consumers can trace the origin of my produce. .689

D7.I understand the traceability mechanisms
requirements for my products.

.780

D8.Labels on my produce include all necessary
traceability mechanisms information.

.917

D9.I receive guidance from qualified personnel on
traceability mechanisms requirements.

.670

D10.I participate in contract farming for export
production.

.651

D11.Contract farming has improved traceability
mechanisms of my produce.

.910

D12.Registering under contract farming helps me
meettraceability mechanismsstandards.

.854

D13.The distribution channels under contract

farming are clearly defined.

.783

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 7 iterations.

Source, Field data, (2023)
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APPENDIX VId: Factor Analysis For Consumer-driven preferences

Component

`1 2 3 4

E1.I produce fruits and vegetables that meet quality
requirements for export.

.879

E2: There are quantity requirement conditions for the production of

fruit and vegetable
-.547 .644 Dropped

E3.There is demand for produce grown using advanced
production technologies.

.869

E4: There are climate smart farming conditions on production and

export of fruit and vegetable
.554 .422 -.329Dropped

E5.Consumers expect involvement of technical experts in
production.

.822

E6.Market standards require producers to have adequate

knowledge and guidance at farm level
.807

E7: There is a requirement for certification of planting materials of

fruit and vegetable from recognized institutions for the production and

exportation products

.390

Drooped

E8.Consumers demand organically produced fruits and
vegetables.

.756

E9.Consumers choose produce based on nutritional and
health benefits.

.608

E10.Consumer preferences vary across different age
groups.

.579

E11.Consumers frequently change brands or sources of
produce based on quality

.865

E12.Consumers base their buying decisions on product
attributes.

.853

E13.Consumer preferences are influenced by the country

or farm of established origin.
.745

Extraction Method: Principal Component Analysis, Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 6 iterations. Source, Survey Data, (2023)



３０６

APPENDIX VIe: FactorAnalysis for Export Environment

Component

1 2 3

G1: There are adequate government policies and
regulations supporting the export environment for fruits
and vegetables.

.354 .654 -.357Dropped

G2. Government extension services support quality
production for export.

.807

G3.The government regulates the fruit and vegetable export
supply chain.

.784

G4.Institutions exist to ensure food safety and quality for
export.

.904

G5.Export certifications for fruits and vegetables are issued
efficiently.

.680 .406

G6’The government provides export market requirement
information to farmers. .840

G7.Government personnel support export-related production
activities.

.837

G8.Kenya has trade agreements that support fruit and
vegetable exports. .879

G9.These trade agreements improve export market standards. .862

G10.Farmers share market information with importers through
trade agreements. .852

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

Rotation converged in 5 iterations.Source, Survey Data, (2023)

Source, Survey Data, (2023)
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APPENDIX VIf: Factor Analysis for Market Growth

Component

1 2 3

H1.Consumers require a consistent supply of quality fruits and
vegetables.

.557

H2.I grow a variety of horticultural products that serve different
markets.

.622

H3.There is compliance with general agricultural product

quality among farmers for export market access Dropped

-.660 .385

H4.Reliable storage has increased trust in my produce. .744

H5.My produce is distributed through reliable channels. .720 .447

H6.Sales have increased due to improved packaging. .852

H7.Contract farming has enhanced produce traceability. .695

H8.Consumer demands have influenced my sales strategy. .628

H9.I understand the quality control measures for fruits and
vegetables.

.523

H10.I use a reliable supply chain for fruit and vegetable delivery. .874

H11.Government agencies regularly inspect the horticulture supply

chain

.708

H12: Government marketing initiatives through trade
agreements have enhanced fruit and vegetable export growth.

.421 -.387
Dropped

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 4 iterations., Source: Field Data, (2023)
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APPENDIX VIIa:Item Statistics For Quality Assurance Practices

Mean Std. Deviation N

B1.I have adequate knowledge of product
quality requirements for export.

2.44 .809 37

B2. I use appropriate production technologies
for fruits and vegetables intended for export.

2.47 .878 37

B4. I use manuals that specify standard
production practices.

3.56 .735 37

B5.I receive extension services on fruit and
vegetable production.

2.92 1.052 37

B6.The extension personnel I interact with are
qualified in horticultural production.

3.56 .877 37

B7. I have attended training or capacity-
building sessions on horticultural production
for export.

2.72 1.003 37

B8. I am aware of the quality requirements of
the export consumer market.

2.11 .919 37

B9.The fruit and vegetable seeds I use are
certified for export production.

4.06 .674 37

B10.There are regular audits of how
chemicals and fertilizers are applied on my
farm.

2.61 .871 37

B11.There are regular inspections for pest and
disease management on my farm.

3.03 1.000 37

B12..Inspectors regularly monitor hygiene
during fruit and vegetable production.

3.11 .919 37

B13..My farm undergoes audits to ensure harvested produce meets
export standards.

3
.
1
7

1.056 37

Source, Field data,(2023)
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APPENDIX VIIb:Item Statistics for Post-Harvest Handling Practices

Mean Std. Deviation N

C1.I have access to storage facilities that
meet export standards.

3.61 .871 37

C3.Cooling storage facilities have a
constant energy supply.

3.67 .956 37

C4.Storage facilities are located close to
my farm.

3.61 .871 37

C10.I package my produce at hygienic
sites that meet export requirements.

3.17 1.000 37

C11.I sort and grade my produce before
packaging.

3.64 .723 37

C12.I use packaging materials
recommended for fruits and vegetables.

3.61 .838 37

C14.The packaging materials I use are
cost-effective and meet market standards.

3.72 .659 37

C15.I use suitable transportation to move
produce from farm to market.

3.06 1.094 37

C16.I use transport vehicles with cooling
faciliti 3.83 1.056 37

Source, Survey Data, (2023)
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APPENDIX VIIc: Item-Statistics fortraceability mechanisms

Mean Std. Deviation N

D3.There is a traceability mechanisms system
for my fruit and vegetable supply chain.

2.67 1.069 37

D4.The existing traceability mechanisms
system is affordable.

2.78 1.017 37

D5. I can recall produce within the supply
chain when required.

2.92 .967 37

D6. Consumers can trace the origin of my
produce.

3.22 .929 37

D7.I understand the traceability
mechanismsrequirements for my products.

2.97 1.055 37

D8. Labels on my produce include all
necessary traceability mechanisms
information.

3.47 .810 37

D9. I receive guidance from qualified
personnel on traceability mechanisms
requirements.

3.44 .877 37

D10. I participate in contract farming for
export production. 3.97 .291 37

D11. Contract farming has improved
traceability mechanisms of my produce. 3.97 .367 37

D12. Registering under contract farming
helps me meettraceability
mechanismsstandards.

3.89 .667 37

D13. The distribution channels under contract
farming are clearly defined.

3.53 .737 37

Source, Survey Data, (2023)
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APPENDIX VIId: Item Statistics for Consumer-driven quality preferences

Mean Std. Deviation N

E1.I produce fruits and vegetables that meet
quality requirements for export.

4.03 .609 37

E3.There is demand for produce grown
using advanced production technologies.

3.97 .654 37

E5.Consumers expect involvement of
technical experts in production. 3.72 .659 37

E6.Market standards require producers to
have adequate knowledge and guidance at
farm level.

4.06 .410 37

E8.Consumers demand organically
produced fruits and vegetables. 4.39 .494 37

E9.Consumers choose produce based on
nutritional and health benefits.

4.31 .467 37

E10.Consumer preferences vary across
different age groups. 4.11 .575 37

E11.Consumers frequently change brands or
sources of produce based on quality

4.14 .683 37

E12.Consumers base their buying decisions
on product attributes.

3.75 .649 37

E13.Consumer preferences are influenced
by the country or farm of established origin.

3.92 .554 37

Source, Survey Data, (2023)
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APPENDIX VIIe:Item Statistics for Export Environment

Mean Std. Deviation N

G2. Government extension services support
quality production for export.

2.49 .781 37

G3.The government regulates the fruit and
vegetable export supply chain.

2.63 .690 37

G4.Institutions exist to ensure food safety
and quality for export.

3.09 1.197 37

G5.Export certifications for fruits and
vegetables are issued efficiently.

2.97 1.071 37

G6’The government provides export market
requirement information to farmers.

2.83 .923 37

G7.Government personnel support export-
related production activities.

2.89 .963 37

G8.Kenya has trade agreements that
support fruit and vegetable exports. 3.97 .954 37

G9.These trade agreements improve export
market standards. 3.71 .622 37

G10.Farmers share market information with
importers through trade agreements. 3.34 .838 37

Source, Survey Data, (2023
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APPENDIX VIIf: Item Statistics for Market Growth

Mean Std. Deviation N

H1.Consumers require a consistent supply
of quality fruits and vegetables.

3.972 .6088 37

H2.I grow a variety of horticultural
productsthat serve different markets.

3.389 .9033 37

H4.Reliable storage has increased trust in
my produce.

3.278 .8146 37

H5.My produce is distributed through
reliable channels.

3.750 .9373 37

H6.Sales have increased due to improved
packaging.

3.083 .9964 37

H7.Contract farming has enhanced produce
traceability.

3.944 .8927 37

H8.Consumer demands have influenced
my sales strategy.

3.889 .6224 37

H9 .I understand the quality control
measures for fruits and vegetables.

3.833 .6547 37

H10.I use a reliable supply chain for fruit
and vegetable delivery.

3.944 .5315 37

H11.Government agencies regularly
inspect the horticulture supply chain.

3.889 .6223 37

Source, Survey Data, (2023)



３１４

APPENDIX VIIIa: Inter-Item Correlation Matrix for Quality Assurance Practices

B1: B2: B4: B5 B6: B7: B8: B9: B10: B11: B12: B13:

B1: 1.000

B2: .783 1.000

B4: .150 .069 1.000

B5: .022 .013 .099 1.000

B6: .278 .165 .306 .299 1.000

B7: .121 .186 .138 .762 .310 1.000

B8: .777 .641 .052 .138 .327 .090 1.000

B9: .099 .239 .224 .329 .527 .023 .149 1.000

B10 .032 .052 .079 .618 .141 .429 .123 .184 1.000

B11 .086 .048 .173 .763 .275 .521 .159 .210 .800 1.000

B12: .222 .279 .118 .689 .276 .468 286 .267 .698 .899 1.000

B13: .089 .149 .098 .656 .329 .558 .285 .268 .694 .835 .893 1.000

Source, Survey Data, (2023)
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APPENDIX VIIIb: Inter-Item Correlation Matrix for Post-Harvest Handling Practices

C1: C3: C4: C10: C11: C12: C14: C15: C16:

C1: 1.000

C3: .732 1.000

C4: .849 .766 1.000

C10: .044 .120 .055 1.000

C11: .088 .069 .088 .372 1.000

C12: .061 .119 .139 .284 .752 1.000

C14: .006 .015 .105 .289 .682 .885 1.000

C15: .023 .073 .037 .775 .207 .274 .339 1.000

C16: .114 .226 .114 .758 .256 .312 .342 .849 1.000

Source, Survey Data, (2023)
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APPENDIX VIIIc: Inter-Item Correlation Matrix for traceability mechanisms

D3: D4: D5: D6: D7: D8: D9: D10: D11; D12: D13:

D3: 1.000

D4: .482 1.000

D5: .193 .677 1.000

D6: .337 .326 .498 1.000

D7: .245 .633 .529 .385 1.000

D8: .154 .374 .125 .008 .617 1.000

D9: .132 .402 .315 .376 .693 .420 1.000

D10: .428 .171 .093 .129 .090 .178 .273 1.000

D11; .331 .356 .229 .263 .214 .325 .384 .773 1.000

D12: .388 .300 .015 .051 .239 .259 .011 .131 .215 1.000

D13 .230 .008 .064 .241 .130 .385 .020 .203 .367 .065 1.000

Source, Survey Data, (2023)



３１７

APPENDIX VIIId: Inter-Item Correlation Matrix for Consumer-driven quality preferences

E1: E3: E5: E6: E8: E9: E10: E11: E12: E13:

E1: 1.000

E3: .791 1.000

E5: .020 .114 1.000

E6: .006 .112 .047 1.000

E8: .248 .211 .253 .454 1.000

E9: .170 .216 .180 .505 .337 1.000

E10: .073 .084 .537 .027 .145 .296 1.000

E11: .059 .073 .102 .380 .174 .311 .178 1.000

E12: .018 .017 .033 .268 .045 .447 .383 .403 1.000

E13: .007 .072 .326 .021 .122 .212 .479 .334 .655 1.000

Source, Survey Data, (2023)
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APPENDIX VIIIe: Inter-Item Correlation Matrix for Export Environment

G2: G3 G4: G5: G6: G7: G8: G9:. G10:

G2: 1.000

G3: .126 1.000

G4: .046 .645 1.000

G5: .404 .423 .667 1.000

G6: .445 .267 .173 .441 1.000

G7: .467 .288 .213 .378 .970 1.000

G8: .060 .296 .543 .373 .328 .380 1.000

G9:. .112 .225 .310 .341 .373 .386 .779 1.000

G10 .098 .125 .409 .568 .458 .414 .748 .701 1.000

Source, Survey Data, (2023)
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APPENDIX VIIIf: Inter-Item Correlation Matrix for Market Growth

H1: H2: H4: H5: H6: H7: H8: H9: H10: H11:

H1: 1.000

H2: .332 1.000

H4: .189 .198 1.000

H5: .088 .017 .430 1.000

H6: .145 .132 .041 .512 1.000

H7: .050 .220 .057 .120 .123 1.000

H8 .008 .028 .063 .147 .169 .349 1.000

H9 .012 .032 .089 .023 .022 .228 .234 1.000

H10: .005 .073 .037 .086 .045 .535 .499 .465 1.000

H11: .218 .181 .063 .147 .061 .297 .262 .234 .499 1.000

Source, Survey Data, (2023)



３２０

APPENDIX IXa: Item-Total Statistics for Quality Assurance Practices

Scale Mean if
Item Deleted

Scale Variance if Item
Deleted

Corrected
Item-Total
Correlation

Squared
Multiple
Correlation

Cronbach's
Alpha if Item

Deleted

B1. I have adequate knowledge of
product quality requirements for
export.

33.31 33.247 .154 .840 .795

B2.I use appropriate production
technologies for fruits and
vegetables intended for export.

33.28 33.406 .114 .747 .801

B4. I use manuals that specify
standard production practices.

32.19 32.961 .218 .331 .789

B5.I receive extension services on
fruit and vegetable production.

32.83 26.200 .745 .860 .732

B6.The extension personnel I
interact with are qualified in
horticultural production.

32.19 31.875 .272 .582 .786

B7. I have attended training or
capacity-building sessions on
horticultural production for export.

33.03 27.742 .623 .793 .749

B8.. I am aware of the quality
requirements of the export
consumer market.

33.64 35.037 -.050 .729 .817

B9.The fruit and vegetable seeds I
use are certified for export
production.

31.69 32.904 .256 .620 .786

B10..There are regular audits of
how chemicals and fertilizers are
applied on my farm.

33.14 28.694 .630 .678 .751

B11..There are regular inspections
for pest and disease management
on my farm.

32.72 26.378 .775 .926 .730

B12..Inspectors regularly monitor
hygiene during fruit and vegetable
production.

32.64 28.123 .653 .921 .747

B13..My farm undergoes audits to
ensure harvested produce meets
export standards.

32.58 26.650 .695 .883 .739

Source, Survey Data, (2023)
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APPENDIX IXb: Item-Total Statistics for Post-Harvest Handling Practices

Scale Mean if
Item Deleted

Scale Variance if Item
Deleted

Corrected
Item-Total
Correlation

Squared
Multiple
Correlation

Cronbach's Alpha
if Item Deleted

C1.I have access to storage
facilities that meet export
standards.

23.31 21.418 .378 .763 .788

C3.Cooling storage facilities have
a constant energy supply.

23.25 20.707 .414 .690 .785

C4.Storage facilities are located
close to my farm.

23.31 21.418 .378 .815 .788

C10.I package my produce at
hygienic sites that meet export
requirements.

21.75 19.337 .556 .707 .764

C11.I sort and grade my produce
before packaging.

21.28 21.578 .464 .635 .778

C12.I use packaging materials
recommended for fruits and
vegetables.

21.31 20.618 .513 .845 .771

C14.The packaging materials I
use are cost-effective and meet
market standards.

21.19 21.704 .502 .830 .776

C15.I use suitable transportation
to move produce from farm to
market.

21.86 18.923 .537 .793 .768

C16.I use transport vehicles with
cooling faciliti 22.08 18.250 .649 .782 .749

Source, Survey Data, (2023)
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APPENDIX IXc: Item-Total Statistics for Traceability

Scale Mean if
Item Deleted

Scale Variance if
Item Deleted

Corrected Item-
Total Correlation

Squared
Multiple
Correlation

Cronbach's
Alpha if Item

Deleted

D3.There is a traceability
mechanisms system for
my fruit and vegetable
supply chain.

37.56 26.025 .449 .607 .790

D4.The existing
traceability mechanisms
system is affordable.

37.44 23.854 .722 .806 .756

D5.I can recall produce
within the supply chain
when required.

37.31 26.218 .496 .661 .783

D6.Consumers can trace
the origin of my produce.

37.00 27.086 .425 .578 .790

D7.I understand the
traceability mechanisms
requirements for my
products.

37.25 23.907 .683 .880 .761

D8.Labels on my produce
include all necessary
traceability mechanisms
information.

37.75 26.879 .539 .837 .780

D9.I receive guidance
from qualified personnel
on traceability
mechanismsrequirements.

37.78 26.749 .501 .679 .783

D10.I participate in
contract farming for
export production.

37.25 30.821 .358 .727 .800

D11.Contract farming has
improved traceability
mechanisms of my
produce.

37.25 29.737 .532 .787 .791

D12.Registering under
contract farming helps me
meettraceability
mechanismsstandards.

37.33 29.714 .262 .389 .802

D13.The distribution
channels under contract
farming are clearly
defined.

37.69 29.704 .226 .562 .806

Source, Survey Data, (2023)
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APPENDIX IXd: Item-Total Statistics for Consumer-Driven quality Preferences
Scale Mean if Item

Deleted
Scale Variance if
Item Deleted

Corrected Item-
Total Correlation

Squared Multiple
Correlation

Cronbach's Alpha
if Item Deleted

E1.I produce fruits and
vegetables that meet
quality requirements for
export.

40.47 8.085 .289 .699 .782

E3.There is demand for
produce grown using
advanced production
technologies.

40.53 7.742 .354 .703 .772

E5.Consumers expect
involvement of technical
experts in production.

40.78 8.121 .240 .588 .793

E6.Market standards
require producers to have
adequate knowledge and
guidance at farm level.

40.44 8.540 .313 .597 .779

E8.Consumers demand
organically produced fruits
and vegetables.

40.11 8.102 .395 .440 .766

E9.Consumers choose
produce based on
nutritional and health
benefits.

40.19 8.104 .427 .601 .762

E10.Consumer preferences
vary across different age
groups.

40.39 7.559 .496 .635 .747

E11.Consumers frequently
change brands or sources
of produce based on
quality

40.37 7.780 .318 .353 .779

E12.Consumers base their
buying decisions on
product attributes.

40.75 7.621 .395 .757 .664

E13.Consumer preferences
are influenced by the
country or farm of
established origin.

40.58 7.621 .500 .664 .747

E1.I produce fruits and
vegetables that meet
quality requirements for
export.

40.39 9.330 .013 .563 .708

Source, Survey Data, (2023)
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APPENDIX IXe: Item-Total Statistics For Export Environment
Scale Mean if
Item Deleted

Scale Variance if
Item Deleted

Corrected Item-
Total Correlation

Squared Multiple
Correlation

Cronbach's Alpha
if Item Deleted

G2.Government
extension services
support quality
production for export.

25.43 27.076 .273 .699 .854

G3.The government
regulates the fruit and
vegetable export supply
chain.

25.29 26.151 .465 .562 .838

G4.Institutions exist to
ensure food safety and
quality for export.

24.83 22.382 .537 .863 .837

G5.Export certifications
for fruits and vegetables
are issued efficiently.

24.94 21.879 .687 .871 .814

G6’The government
provides export market
requirement information
to farmers.

25.09 23.375 .637 .980 .820

G7.Government
personnel support export-
related production
activities.

25.03 23.087 .637 .980 .820

G8.Kenya has trade
agreements that support
fruit and vegetable
exports.

23.94 23.291 .619 .823 .822

G9.These trade
agreements improve
export market standards.

24.20 25.753 .597 .684 .830

G10.Farmers share
market information with
importers through trade
agreements.

24.57 23.782 .663 .771 .819

Source, Survey Data, (2023)
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APPENDIX IXf: Item-Total Statistics for Market Growth

Scale Mean if
Item Deleted

Scale Variance
if Item Deleted

Corrected Item-
Total

Correlation

Squared
Multiple
Correlation

Cronbach's
Alpha if Item

Deleted

H1.Consumers require a
consistent supply of
quality fruits and
vegetables.

31.0000 9.943 .268 .216 .888

H2.I grow a variety of
horticultural productsthat
serve different markets.

31.5833 10.307 .038 .272 .859

H4.Reliable storage has
increased trust in my
produce.

32.6944 9.304 .277 .301 .879

H5.My produce is
distributed through
reliable channels.

32.2222 8.806 .298 .486 .870

H6.Sales have increased
due to improved
packaging.

31.8889 9.759 .095 .376 .847

H7.Contract farming has
enhanced produce
traceability.

31.0278 9.856 .123 .382 .831

H8.Consumer demands
have influenced my sales
strategy.

31.0833 10.137 .207 .314 .802

H9.I understand the
quality control measures
for fruits and vegetables.

31.1389 9.837 .262 .234 .887

H10.I use a reliable
supply chain for fruit and
vegetable delivery.

31.0278 9.571 .453 .582 .852

H11.Government
agencies regularly inspect
the horticulture supply
chain.

31.0833 9.221 .459 .342 .840

Source, Survey Data, (2023)
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APPENDIX: X: Normal P-P Plots of Regression Standardized Residual
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APPENDIX: XI: Scatter Plot



３２８

APPENDIX XII: Study Area

Source: https://www.researchgate.net/figure/Map-of-two-study-areas-Narok-and-

Bomet_fig1_351411523 [accessed 27 Oct, 2023]



３２９

APPENDIX XIII: Garvin’s Product Quality Model

┌──────────────────────────────┐

│ 8. Perceived Quality │◄─── How customers judge quality

└──────────────────────────────┘

┌──────────────────────────────┐

│ 7. Aesthetics │◄─── Look, feel, sound, taste, smell

└──────────────────────────────┘

┌──────────────────────────────┐

│ 6. Serviceability │◄─── Ease and speed of repair

└──────────────────────────────┘

┌──────────────────────────────┐

│ 5. Durability │◄─── Product life before replacement

└──────────────────────────────┘

┌──────────────────────────────┐

│ 4. Conformance │◄─── Meets design and performance specs

└──────────────────────────────┘

┌──────────────────────────────┐

│ 3. Reliability │◄─── Consistency of performance

└──────────────────────────────┘

┌──────────────────────────────┐

│ 2. Features │◄─── Secondary attributes or extras

└──────────────────────────────┘

┌──────────────────────────────┐

│ 1. Performance │◄─── Core operating characteristics

└──────────────────────────────┘

Source: Garvin, D. A.1987.
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