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ABSTRACT
Smallholder farming contributes signiϐicantly to rural livelihoods and the national economy, yet farmers face

challenges, such as limited market access, inadequate farming inputs, and fragmented stakeholder coordination
that hinder their operational performance. These barriers prevent smallholder farmers from achieving optimal
productivity and proϐitability. The purpose of the study was to examine the impact of value networks on the oper‑
ational performance in smallholder farming, using a systematic literature review and drawing on stakeholder and
network theories. The study explored how well‑structured value networks could enhance the efϐiciency, resource
ϐlows, and market responsiveness of smallholder farmers. Eight‑eight documents were extracted from academic
databases and analysed using systematic literature review. The results of the study indicate that well‑structured
value networks can enhance operational performance of smallholder farmers by improving their coordination, re‑
source exchanges, and market responsiveness. The study found that strong relationships within value networks
enhance communication and reduce delays, thus providing smallholder farmers with better access to resources.
It was further noted that timely access to inputs like seeds and fertilisers reduces bottlenecks and enhances pro‑
ductivity among smallholder farmers. This research contributes theoretically by proposing a value network frame‑
work applicable to smallholder farming. The framework emphasizes strategies for addressing the challenges faced
by smallholder farmers, such as fragmented markets and limited access to technology. This study does not rely
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on speciϐic data from smallholder farming but generalizes ϐindings to smallholder farming contexts across similar
agricultural settings. Therefore, future research should validate the framework in real‑world settings and explore
the role of social and environmental factors in enhancing the effectiveness of value networks.
Keywords: Value Networks; Operational Performance; Smallholder Farming; Supply Chain and Agricultural Efϐi‑
ciency

1. Introduction
According to the International Fund for Agricul‑

tural Development [1], smallholder farms represent over
90% of the world’s farms and produce roughly 80% of
the food consumed in the developing world, particularly
in Asia. In Latin America and the Caribbean, smallholder
farmers account for 56% of agricultural employment
and about 30–40%of total agricultural production [2]. In
Africa, about 80%of farmsare considered smallholdings,
typically less than 2 hectares in size [3]. These farmers
contribute approximately 70% of the continent’s food
supply, making them essential to both local food secu‑
rity and agricultural output [4]. In sub‑Saharan Africa,
the agricultural sector employs 60% of the population,
with women playing a critical role in food production.
In Kenya, smallholder farmers contribute over 75% of
the country’s agricultural output. In Zimbabwe, agri‑
culture is a cornerstone of the economy, contributing
signiϐicantly to employment, livelihoods, and food secu‑
rity. The sector accounts for approximately 17% of the
country’s GDP and remains a key source of exports [5].
Smallholder farming is particularly crucial, representing
about 70% of agricultural production and providing em‑
ployment for over 60% of the rural population [6]. This
sector produces a wide range of crops, including maize,
tobacco, and cotton, vital for subsistence and commer‑
cial agriculture. While maize is central to food secu‑
rity, tobacco is one of the country’s largest export earn‑
ers. Other crops, like cotton and sugarcane, play crucial
roles in rural livelihoods and manufacturing. Nonethe‑
less, smallholder farming is undermined by a plethora
of supply chain challenges.

Several studies have explored the challenges faced
by smallholder farmers, focusing on various aspects
of agricultural production and market participation.
Mango et al. [7] examined the determinants of food se‑

curity among smallholder farmers, identifying critical
challenges such as poor soil fertility, limited access to
agricultural inputs, and the adverse impacts of climate
change. [8] further investigated the factors inϐluencing
smallholder farmers’ decisions to participate in soybean
markets. Their study highlighted additional challenges,
including a lack of market information, limited access
to credit facilities, and inadequate infrastructure. These
barriers restrict smallholder farmers’ market integra‑
tion and limit their potential for income generation. Za‑
masiya et al. [9] focused on crop production constraints
faced by smallholder farmers. They identiϐied key is‑
sues such as limited access to critical resources, the vari‑
ability of climatic conditions, and inadequate extension
services. These constraints exacerbate production in‑
efϐiciencies and limit the ability of smallholder farmers
to adapt to changing agricultural environments. To ad‑
dress these challenges, the adoption of a value network
framework offers a promising solution for improving the
operational efϐiciency of smallholder farmers.

Value networks (VNs) offer a framework for under‑
standing complex relationships and interactions among
stakeholders involved in smallholder farming. VNs en‑
compass the roles of various actors, such as farmers,
suppliers, traders, and government agencies like exten‑
sion workers in creating value within the agricultural
sector [10]. This framework focuses on optimizing re‑
source ϐlows, enhancing communication, and fostering
market responsiveness, which are critical for address‑
ing the fragmented nature of smallholder farming sys‑
tems. Understanding how VNs function and inϐluence
the OP of smallholder farmers is critical for improving
efϐiciency and sustainability. Existing VN studies, such
as those by Teece [11] and Adner and Kapoor [12], heavily
focus on innovation and advanced technological integra‑
tion. However, these models may not align with the re‑
alities of smallholder farmers, who often rely on tradi‑
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tionalmethods and face signiϐicant barriers to technolog‑
ical access. Though studies like Hämäläinen and Heiska‑
nen’s [13] and Keranen, Makkonen and Tinnilä’s [14] dis‑
cuss sustainabilitywithinVNs, theyoften focuson larger‑
scale industries and technological innovations. Most VN
research emphasizes global networks or large markets,
such as Srivastava, Shervani and Fahey’s [15] and Santos
et al.’s [16], with little attention to the speciϐic consumer
preferences and market dynamics within local farming
communities. While numerous studies examine VNs in
high‑tech industries [17], global export markets [18], and
large‑scale farming systems [19], there is a notable lack
of research addressing how VNs operate in smallholder
farming, particularly in Zimbabwe. There is no value
network framework speciϐically tailored to smallholder
farming. This study aims to address that gap by conduct‑
ing a systematic literature review to analyse the effect of
VNs on the OP in smallholder farming, laying the ground‑
work for future research. While this study references the
agricultural sector as a backdrop, it generalizes ϐindings
to smallholder farming in resource‑constrained contexts
due to the lack of case‑speciϐic data. The study seeks to
address the following research objectives:

1. To determine how key actors and their speciϐic
roles, the nature of their relationships, and the
exchange of resources affect the operational per‑
formance of smallholder farming within resource‑
constrained countries.

2. To evaluate how speciϐic supply chain activities,
support mechanisms, and competencies inϐluence
the operational performance of smallholder farming
within resource‑constrained countries.

3. To analyse how value creation and market orien‑
tation contribute to improving the operational per‑
formance of smallholder farming within resource‑
constrained countries.

4. To propose a value network model that can be used
by smallholder farmers to improve their operational
performance within resource‑constrained countries.

The rest of the paper is structured as follows: Sec‑
tion 2 presents the theories on which the study is based.
Section 3 provides the methodology and meta‑analysis
used, followed by the literature of the study. Subsequent
sections cover discussion and conclusions, along with

theoretical and practical implications, limitations, and
directions for future research. The next section presents
the theoretical framework underpinning this study.

2. Theories Grounding the Study

The adoption of stakeholder theory and network
theory is essential for understanding the dynamics of
value networks (VNs) and their impact on the oper‑
ational performance (OP) of smallholder farmers in
Africa. Freeman, Phillips and Sisodia [20] highlighted
that stakeholder theory recognises the diverse actors in‑
volved in smallholder farming, such as farmers, suppli‑
ers, customers, and government bodies. It ensures that
the study accounts for the social, economic, and envi‑
ronmental factors affecting smallholder farming. Stake‑
holder theory underlined the importance of fostering
inclusive decision‑making processes that prioritise the
needs and contributions of all stakeholders, leading to
more sustainable and equitable farming practices [21].
Network theory complements stakeholder theory by fo‑
cusing on the structural relationships between these
stakeholders. Kramer, Bitsch and Hanf [22] explained
how network theory allows the study to map the com‑
plex interactions within the agricultural supply chain,
identifying key nodes (e.g., major suppliers and buyers)
and links (e.g., partnerships, resource ϐlows) that in‑
ϐluence operational performance. In smallholder farm‑
ing,where fragmentedmarkets and limited coordination
often hamper productivity, network theory provides a
framework for understanding how improved alignment
and collaboration between stakeholders can enhance
efϐiciency and resource optimisation [23]. This theory
is vital for identifying critical points in the network
where targeted interventions can have the greatest im‑
pact on improving OP. Together, these theories offer a
comprehensive approach to addressing the unique chal‑
lenges faced by smallholder farmers around the world.
Stakeholder theory ensures balanced consideration of
all actors involved, while network theory optimises the
relationships that sustain value networks. This dual
approach is particularly valuable for developing a VN
framework tailored to smallholder farmers in Africa,
aligning both social and operational objectives to im‑
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prove performance. The next section presents the re‑
search methodology of this study.

3. MethodologyandMeta‑Analysis

This study followed the PRISMA guidelines for con‑
ducting a systematic literature review (SLR) to exam‑
ine the inϐluence of value networks (VNs) on the oper‑
ational performance (OP) in smallholder farming. The
SLR process was divided into several distinct phases, in‑
cluding planning, article identiϐication, screening, eligi‑
bility, and synthesis, with the aim of ensuring a com‑
prehensive and unbiased review of relevant literature.
In the systematic review planning stage, the scope and
objectives of the research were clearly deϐined. The
guiding research questions focused on how VNs affect
the OP of smallholder farmers, and which elements of
VNs are critical for improving efϐiciency, resource utili‑
sation, andmarket alignment. Based on these objectives,
the review aimed to cover studies related to VNs, small‑
holder farming, OP, and agricultural supply chains, par‑
ticularly in sub‑Saharan Africa. A comprehensive search
strategy was developed to capture the relevant stud‑
ies frommultiple academic databases, including Scopus,
Web of Science, ProQuest, and CrossRef. The search
terms were carefully constructed to target speciϐic in‑
tersections relevant to the research questions, such as
“Value networks AND operational performance,” “Small‑
holder farming AND agricultural value chains,” and “Op‑
erational outcomes AND value networks.” This search
spanned publications from 1st January 2001 to August
2024, ensuring the inclusion of both historical and re‑
cent literature. Only English‑language articles were con‑
sidered for inclusion. During the identiϐication of studies
phase, the initial search yielded 231 articles. These ar‑
ticles were screened based on their titles and abstracts
to determine their relevance to the research objectives,
with articles that did not focus on smallholder farming,
VNs, or OP excluded from further consideration. A rig‑
orous screening and eligibility process was applied to
reϐine the list of articles for full‑text review. After ap‑
plying these criteria, 88 articles were selected for full‑
text review. The selection process was carried out in‑
dependently by two researchers to ensure consistency

and minimise bias. In the critical evaluation of the study
phase, the full‑text articles were thoroughly assessed for
their relevance, methodology, and strength of evidence.
The evaluation criteria included research design, with
preference given to empirical studies with clearmethod‑
ologies, sample size, and context, with studies offering
robust sample sizes or detailed case studies in relevant
contexts prioritised. Only studieswithwell‑deϐined ϐind‑
ings related to the impact of VNs on OP were included.
Discrepancies in the evaluation were resolved through
discussion and consensus among the researchers. The
main themes that emerged from the review included the
role of actors and relationships in enhancing coordina‑
tion and resource ϐlows, the inϐluence ofmarket linkages
on operational efϐiciency, and the impact of collabora‑
tive activities on process improvement and market re‑
sponsiveness. These themes were then synthesised into
a conceptual framework that explains the relationship
between VNs and OP in smallholder farming. The sys‑
tematic literature review process is illustrated using a
PRISMA ϐlowchart (Figure 1), which outlines the stages
of identiϐication, screening, eligibility, and inclusion of
studies.

Figure 1. PRISMA ϐlow chart.

This study did not include empirical data from
smallholder farmers but instead draws on a systematic
literature review to generalize ϐindings to smallholder
farming contexts globally. The next section presents the
research methodology of this study.

529



Research onWorld Agricultural Economy | Volume 06 | Issue 02 | June 2025

3.1. Value Networks

The goal of this section is to provide an overview
of previous studies that have applied to value networks
(VNs) in different industries. The discussion that fol‑
lows is a scrutiny of several authors’ perspectives. Con‑
way, Jones and Steward [24] emphasised four key compo‑
nents of VNs: actors, links, ϐlows, and mechanisms. The
study highlights the importance of many‑to‑many rela‑
tionships in networks over dyadic ones, stressing col‑
laborative relationships built on trust and mutual com‑
mitment among actors. The focus is on how these net‑
works enhance value creation through interconnected‑
ness and shared goals. Peppard andRylander [25] discuss
nodes and links as fundamental components of a VN, dis‑
tinguishing it from traditional supply chains by the au‑
tonomy of networked organisations. The study explores
how these links represent relationships and resources
that facilitate the exchange of money, products, and in‑
formation among network players. Allee [26] expands the
elements of a VN to include roles, transactions, resource
exchanges, and deliverables. The study emphasises the
active participation of various entities ranging from in‑
dividuals to nation‑states who contribute and perform
activities within the network, focusing on both tangible
and intangible asset exchanges. Helander and Kukko [27]

introduce four unique dimensions of VNs: actors, activ‑
ities, resources, and consumer value. The study details
how organisations coordinate actions and share knowl‑
edge within business networks to leverage their core
competencies and enhance market offerings which illus‑
trate the shift towards collaborative business environ‑
ments. Adner and Kapoor [12] explore value creation in
ecosystems rather than isolated ϐirms which emphasise
the role of platforms and network effects in fostering
innovation and competitive advantage. The study dis‑
cusses how actors within ecosystems collaborate and
compete to create and capture value through intercon‑
nected relationships.

Hämäläinen and Heiskanen [13] examine value net‑
works (VNs) in the context of transitioning towards sus‑
tainable practices. The study discusses how actors in
these networks collaborate to develop and diffuse sus‑
tainable innovations. Hämäläinen andHeiskanen [13] em‑
phasise the role of consumer preferences and regula‑

tory frameworks in shaping network dynamics. Torugsa,
O’Donohue and Hecker [28] examine how SMEs collabo‑
rate within networks to enhance innovation capabilities
and competitiveness. The study discusses the role of net‑
work structures, interactions, and knowledge exchanges
in facilitating innovation and value creation. Shang and
Qi [29] examine how actors in these networks collaborate
to optimise supply chain efϐiciency, manage risks, and
enhance value through coordinated efforts in produc‑
tion, distribution, and logistics. Al‑Debei [30] proposed
seven dimensions of a VN, including network modes,
actors, roles, interactions, communication ϐlows, chan‑
nels, and governance structures. The study discusses
how different governance modes—hierarchical or ϐlat—
affect the dynamics of the network and inϐluence the
outcomes of interactions and value creation among net‑
work participants. Grudinschi [31] examines how VNs
create value through collaborative efforts, averaging the
assets and strengths of each partner. The study high‑
lights the importance of roles and reciprocal engage‑
ment in solving challenges and creating value within
complex networked environments. Srivastava, Shervani
and Fahey [15] discussed how actors such asmobile oper‑
ators, app developers, and users interact to create and
deliver value through mobile services, thus focusing on
network modes, roles, and governance as critical ele‑
ments. Makkonen [32] discusses how actors collaborate
across sectors to innovate and create new service offer‑
ingswhich highlight the importance of network relation‑
ships, resource exchanges, and governance mechanisms
in fostering service innovation.

Dentoni and Krussmann [33] emphasise how value
is co‑created through interactions between actors and
the potential for institutional entrepreneurship. The
study explores how actors in the legume systems in
Malawi recombine resources to address institutional
and policy constraints and create value. Hagen et al. [34]
analyse how actors, such as automakers, battery manu‑
facturers, and charging infrastructure providers collabo‑
rate to develop EV ecosystemswhich emphasise the role
of partnerships and technological integration in shaping
network dynamics. Teece [11] explores how ϐirms organ‑
ise and leverage their resources to innovate and compete
in dynamic environments. The study emphasises the
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role of strategic agility, learning processes, and ecosys‑
tem partnerships in sustaining competitive advantage
and value creation over time.

Patrı́cio [35] argues for value co‑creation through
many‑to‑many interactions in complex business envi‑
ronments. The study discusses the balance needed in
VNs to avoid value co‑destruction and emphasises the
importance of interactions that beneϐit multiple actors
in achieving balanced outcomes. Galle and Matti [36]
use VN mapping as a tool to unlock pathways for co‑
creation and reϐlexive monitoring in housing within the
circular economy. The study highlights how different
actors collaborate to create economic growth through
value creation systems rather than individual economic
actors. Santos et al. [16] explored strategies for countries
to enhance their participation in global aerospace VNs.
The study discusses network dynamics, governance, and
structure, emphasising the impact of these factors on
a country’s global export share and industrial develop‑
ment policies.

Wang, Jin and Shang [37] examine how various
stakeholders, including government agencies, technol‑
ogy providers, and citizens, collaborate to deploy smart
city solutions that enhance urban living and sustainabil‑
ity. The study discusses the integration of IoT, data ana‑
lytics, and infrastructure management in creating value
within smart city ecosystems. Keranen, Makkonen and

Tinnilä [14] examine how sustainable innovations in food
packaging can be diffused through VNs. The study un‑
derlined the interdependence of actors, resources, ac‑
tivities, and relationships as critical components driv‑
ing innovation and change within these networks. Ko‑
morowski et al. [38] employ a quadruple helix model to
understand how creative networks foster sustainability.
The study highlights the collaborative creation and de‑
livery of value across companies and their suppliers, em‑
phasising the role of these networks in local economic
ecosystems. Dawson and Danielsson [39] investigate VNs
in the context of digital platforms and ecosystems. The
study discusses how platform owners, developers, and
users interact to co‑create value through digital services
and applications. The study emphasises the role of net‑
work effects, data governance, and platform openness
in shaping value creation dynamics. Galle et al. [40] fo‑
cus on VN mapping to unravel system relations and ac‑
tivities. The study emphasises understanding roles, rela‑
tionships, and value exchanges amongorganisations and
stakeholders to ensure mutual value creation and effec‑
tive network management.

The goal of this section was to determine whether
prior research has explored the use of value networks
(VNs) and if so, to summarise the ϐindings and establish
the originality of such studies. Table 1 provides a sum‑
mary of the elements of VNs as identiϐied by each study.

Table 1. A summary of studies on value networks.

Authors Elements of Value Networks

Conway, Jones and Steward [24] Actors, links, ϐlows, mechanisms, collaborative relationships, trust and mutual
commitment

Peppard and Rylander [25] Nodes, links, relationships, resources, exchange of money, products, and
information

Allee [26] Roles, transactions, resource exchanges, deliverables, tangible and intangible
asset exchanges.

Helander and Kukko [27] Actors, activities, resources, consumer value, coordinated actions, knowledge
sharing, and core competencies.

Adner and Kapoor [12] Platforms, network effects, innovation, competitive advantage, collaboration and
competition.

Hämäläinen and Heiskanen [13] Collaboration, sustainable innovations, consumer preferences and regulatory
frameworks.

Torugsa, O’Donohue and Hecker [28] Network structures, interactions, knowledge exchanges, innovation capabilities
and competitiveness.

Shang and Qi [29] Collaboration, supply chain efϐiciency, risk management, production, distribution
and logistics.
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Table 1. Cont.
Authors Elements of Value Networks

Al‑Debei [30] Network modes, actors, roles, interactions, communication ϐlow, channels,
governance, hierarchical or ϐlat governance.

Grudinschi [31] Collaborative efforts, roles, reciprocal engagement, asset and strength averaging.
Srivastava, Shervani and Fahey [15] Network modes, roles, governance, mobile operators, app developers and users.
Makkonen [32] Collaboration, innovation, service offerings, network relationships, resource

exchanges and governance mechanisms.
Dentoni and Krussmann [33] Value co‑creation, interactions, institutional entrepreneurship, resource

recombination, institutional and policy constraints.
Teece [11] Collaboration, partnerships, technological integration, auto makers, battery

manufacturers and charging infrastructure providers.
Hagen et al. [34] Resource organisation, innovation, strategic agility, learning processes, ecosystem

partnerships and competitive advantage.
Patrı́cio [35] Value co‑creation, many‑to‑many interactions, balanced outcomes and value

co‑destruction avoidance.
Galle and Matti [36] Value network mapping, co‑creation, reϐlexive monitoring, housing, circular

economy, economic growth and value creation systems.
Santos et al. [16] Network dynamics, governance, structure, global export share and industrial

development policies
Wang, Jin and Shang [37] Stakeholder collaboration, smart city solutions, urban living, sustainability, IoT,

data analytics and infrastructure management
Keranen, Makkonen and Tinnilä [14] Sustainable innovations, food packaging, interdependence of actors, resources,

activities and relationships.
Komorowski et al. [38] Quadruple helix model, creative networks, sustainability, collaborative value

creation, delivery across companies and suppliers and local economic ecosystems.
Dawson and Danielsson [39] Digital platforms, ecosystems, platform owners, developers, users, value

co‑creation, digital services, network effects, data governance, platform openness
and value creation dynamics.

Galle et al. [40] Value network mapping, system relations, activities, roles, relationships, value
exchanges, mutual value creation and effective network management.

Source: Author (2024).

As shown in Table 1, the elements that constitute
a value network (VN) vary somewhat across different
studies, but there are several commonalities that can
be synthesised into a coherent framework. This makes
it very difϐicult to establish which VN model should be
adopted in smallholder farming. To develop the frame‑
work for value network (VN) with distinctive elements
from Table 1, the study followed a systematic approach
to identify and synthesise unique elements mentioned
by each study. First, the study reviewed each docu‑
ment to extract relevant elements, identifying unique
terms and concepts introduced by each author. Next,
the study grouped similar elements to avoid redundancy,
combining related elements into broader categories to
cover various aspects of VNs. For instance, terms like
“actors,” “nodes,” and “roles” were grouped under “ac‑
tors and roles,” while elements like “transactions,” “re‑
source exchanges,” and “ϐlows” were synthesised into
“ϐlows and exchanges.” Ensuring each category added a
unique aspect or perspective on VNs, the study checked

for overlapping and reϐined the categories to maintain
distinctiveness. By synthesising network dynamics, gov‑
ernance, sustainability, innovation, consumer focus, and
technological integration, the study created a cohesive
framework that incorporates distinctive elements from
each study. This structured approach ensures compre‑
hensive coverage of the concept of VNs, organising the in‑
formation effectively and capturing the essence of each
contribution of the study. Table 2 provides a compre‑
hensive framework with distinctive elements from the
various studies summarised in Table 1 for understand‑
ing and analysing VNs.

The study proposed to develop a value network
framework to be used in the smallholder farming. Table
3 is organised, with each element of VN listed alongwith
its inclusion/exclusion status and the reasoning behind
that decision. This format ensures transparency and
helps researchers and practitioners understand which
aspects of VNs are most relevant in the speciϐic context
of smallholder farming.
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Table 2. Key elements of a networked business model.
Elements Description

Actors and roles Participants in the network and their speciϐic functions or positions.
Links and relationships Connections and the nature of interactions between actors.
Flows and exchanges Movement of resources, information, money, and products; speciϐic

transactions.
Activities and mechanisms Actions performed to create value; processes and structures enabling activities.
Resources and competencies Assets and core capabilities utilised by actors.
Value creation and co‑creation Processes of generating value; collaborative efforts to produce value.
Network dynamics and governance Evolving interaction patterns; rules and structures guiding network operations.
Sustainability and innovation Long‑term viability and environmental impact; development of new ideas and

products.
Consumer and market focus Beneϐits derived by consumers; strategies responding to market demands and

competitive pressures.
Technological integration and platforms Incorporation of technology; infrastructures facilitating interactions and

collaboration.
Source: Author (2024).

Table 3. Relevance of value network elements in smallholder farming.

Elements Inclusion/
Exclusion Reasons

Actors and roles Inclusion Smallholder farmers, local buyers, and cooperatives are key
actors; roles include producers and local traders.

Links and relationships Inclusion Relationships among farmers, buyers, and cooperatives are
crucial for market access and resource sharing.

Flows and exchanges Inclusion Exchange of produce, money, and information is essential for
farming operations and market participation.

Activities and mechanisms Inclusion Farming activities and mechanisms like traditional farming
methods and local support systems are relevant.

Resources and competencies Inclusion Farmers rely on available resources like land, seeds, and labour,
and competencies in traditional farming practices.

Value creation and co‑creation Inclusion Creating value through collaborative efforts like cooperatives
and local market linkages is vital.

Network dynamics and governance Exclusion Complex governance structures are less applicable; local
community rules and norms are more relevant.

Sustainability and innovation Exclusion High‑tech innovations are less applicable due to resource
constraints; focus on sustainable traditional practices.

Consumer and market focus Inclusion Understanding consumer preferences and local market
demands is crucial for selling produce.

Technological integration and platforms Exclusion Advanced technology integration is less applicable; limited
access to digital platforms.

Source: Author (2024).

The next section presents the value network frame‑
work that can be adopted by smallholder farmers.

3.2. Value Network Framework for Small‑
holder Farming

The development of the value network (VN) frame‑
work for smallholder farming involved a systematic pro‑
cess to identify and incorporate the most relevant ele‑
ments from existing research on VNs. As previously in‑
dicated, the study reviewed a range of prior research,

identifying key elements such as actors, relationships, re‑
source exchanges, and governance mechanisms (Refers
to Table 1). These elements were then grouped to avoid
redundancy which ensures comprehensive coverage of
VNs (Refers to Table 2). Next, an inclusion/exclusion
analysis was conducted to determine which elements
weremost applicable to the context of smallholder farm‑
ing (Refers to Table 3). Elements, such as “actors and
roles,” “links and relationships,” “ϐlows and exchanges,”
“activities and mechanisms,” “resources and competen‑
cies,” “value creation and co‑creation,” and “consumer
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and market focus” were included due to their direct im‑
pact on farming operations and market participation.
In contrast, “network dynamics and governance,” “sus‑
tainability and innovation,” and “technological integra‑
tion and platforms” were excluded because complex
governance structures, high‑tech innovations, and ad‑
vanced technology integration were less applicable due
to resource constraints and traditional farmingpractices.
These included elements were organised into a VN, pro‑
viding a coherent framework that addresses customer
segments, market focus, actors and roles, relationships
and interactions, ϐlows and exchanges, activities and
mechanisms, resources and competencies, and value cre‑
ation and co‑creation (See Figure 2). This structured
approach ensures the framework is comprehensive and
tailored to the speciϐic needs and constraints of small‑
holder farmers, thus capturing the essence of each con‑
tribution from prior research, while providing a practi‑
cal instrument for understanding and analysing VNs in
this context.

Figure 2. Value network framework for smallholder farming.
Source: Author (2024).

Below, this study deϐines the seven elements of a
value network (VN) and applies themwithin the context
of smallholder farming.

3.3. Actors and Roles

In value networks (VNs), actors are entities, such
as individuals or organisations that create, exchange,
and consume value. These actors, which include cus‑
tomers, suppliers, partners, employees, and regulatory
bodies, perform speciϐic roles such as procurement, pro‑
duction and distribution [41]. Roles are function‑based,

ϐlexible, and vital for value creation [42]. The interaction
betweenactors and their roles involves collaboration, co‑
ordination, and adaptation, which ensures the efϐiciency
and effectiveness of networks. Clearly deϐining actors
and roles enhances clarity, accountability, and strategic
planning which optimise the network. The next section
presents the links and relationships as one of the ele‑
ments of the VN model of this study.

3.3.1. Links and Relationships
Links are the conduits through which value, in‑

formation, and resources ϐlow between actors, charac‑
terised by their directionality and strength. Conversely,
relationships encompass qualitative aspects such as
trust, reciprocity and formality [43]. The interplay be‑
tween links and relationships signiϐicantly shapes net‑
work dynamics, thus contributing to enhanced efϐi‑
ciency, adaptability, and innovation [44]. For instance, in
supply chains, strong ϐinancial and informational links
between a manufacturer and supplier are fortiϐied by
trustful and enduring relationships [45]. The next section
presents the ϐlows and exchanges as one of the elements
of the VN model of this study.

3.3.2. Flows and Exchanges
Flows and exchanges are key concepts deϐining

the movement and interaction of resources, informa‑
tion, and value among actors. Flows describe the direc‑
tional movement of assets, such as materials, goods, ser‑
vices, knowledge, and ϐinancial resources, characterised
by their directionality, frequency, volume, and speed [46].
Exchanges refer to transactional interactions where re‑
sources, services, or information are reciprocally given
and received, governed by norms and rules that regu‑
late interaction terms and conditions [8]. Together, these
concepts illustrate how resources circulate and combine
within and across organisational boundaries, thus shap‑
ingnetworkdynamics andenhancing competitive advan‑
tage. The next section presents the activities and mech‑
anisms as one of the elements of the VN model of this
study.

3.3.3. Activities and Mechanisms

Activities are the speciϐic actions like production,
service delivery, knowledge sharing, and innovation that
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contribute to achieving network objectives [47]. Mech‑
anisms encompass the organisational structures, pro‑
cesses, rules, governance frameworks, and communica‑
tion channels that facilitate and govern these activities
among network participants [48]. Together, these con‑
cepts shape how resources are mobilised, coordinated,
and leveraged to enhance overall network performance
and achieve collective goals. AI‑driven technologies, like
heat exchange predictions, offer signiϐicant potential to
streamline these processes. A study by Taner et al. [49]
highlightedhowAI canoptimize energyuse and enhance
efϐiciency in food processing. For smallholder farming,
similar AI applications can be used to improve the efϐi‑
ciency of drying and cooling processes. Heat exchange
predictions powered by AI can help farmers manage
energy consumption more effectively, ensuring optimal
temperatures and humidity for post‑harvest operations.
The next section presents the resources and competen‑
cies as one of the elements of the VNmodel of this study.

3.3.4. Resources and Competencies

Resources and competencies are fundamental con‑
cepts that underpin the capabilities and competitive ad‑
vantage of network participants. Resources encompass
tangible assets, such as physical infrastructure, ϐinancial
capital, and human skills, aswell as intangible assets like
intellectual property and brand reputation [50]. These re‑
sources form the foundation upon which organisations
build their strategic capabilities. Competencies, mean‑
while, represent the organisational skills and capabili‑
ties that enable effective resource deployment and value
creation. These include technological expertise,manage‑
rial capabilities, innovation capacity, and operational ef‑
ϐiciencies [51]. Together, resources and competencies de‑
ϐine the ability of organisations within VNs to collabo‑
rate effectively, innovate, and leverage their strengths
to achieve strategic objectives and sustain competitive
advantage in business environments. Efϐicient energy
management is a critical competency that can signiϐi‑
cantly enhance the performance of VNs. Taner [52] illus‑
trates how optimizing energy use is vital in achieving
cost‑effective and sustainable operations. The next sec‑
tionpresents value creation and co‑creation as oneof the
elements of the VN model of this study.

3.3.5. Value Creation and Co‑Creation
Value creation involves transforming resources and

competencies into valuable outputs that meet market
needs and contribute to sustainability [53]. Co‑creation
emphasises collaborative processes where stakeholders
jointly participate in creating value through shared ac‑
tivities like product development and innovation, inte‑
grating diverse insights and enhancing relationships [54].
Together, these concepts focus on the interactive nature
of value generation, thus promoting innovation and re‑
sponsiveness to stakeholder preferences and market dy‑
namics. The next section presents the consumer and
market focus as one of the elements of the VN model of
this study.

3.3.6. Consumer and Market Focus
Consumer focus emphasises understanding and

meeting consumer needs through tailored offerings and
personalised experiences [55]. This approach aims to en‑
hance satisfaction and loyalty by aligning products and
services with consumer preferences. AI‑driven tech‑
nologies are transforming how value networks align
production with consumer preferences. Oztuna Taner
and Çolak [56] examined how AI can optimize processes
to meet consumer demands while extending the shelf
life of agricultural products. Integrating AI tools into
their VNs could help anticipate market trends and en‑
sure that their produce meets quality and demand stan‑
dards. Market focus extends this perspective to include
broader market dynamics, such as competitors, trends,
regulations, and economic factors [57]. It involves identi‑
fying and prioritising market opportunities, optimising
resource allocation, and aligning strategies to capitalise
on emerging trends and consumer demands. Together,
these orientations enable organisations to navigate com‑
petitive landscapes effectively and innovate strategically
within dynamic market environments. The overall re‑
search objective was to examine the effect of VN on OP.
The next section presents OP as one of the constructs of
this study.

3.4. Operational Performance

Operational performance (OP) refers to an organi‑
sation’s capacity to optimise its processes to maximise
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output, while minimising costs and enhancing service
speed, ϐlexibility, and quality [7]. Both ϐinancial and
non‑ϐinancial metrics are commonly used to measure
OP [58]. Tomaintain competitiveness, organisationsmust
focus on their internal operations, including product and
process quality, effectiveness, productivity, and overall
OP [59]. Oztuna Taner [60] demonstrates the importance
of analyzing energy and resource ϐlows to improve efϐi‑
ciency. This study highlights how energy optimization
can signiϐicantly reduce operational costs while main‑

taining product quality. Operational strategies are cru‑
cial for implementing competitive corporate strategies,
thus emphasising factors such as cost, time, quality, and
delivery reliability [61]. Key metrics for OP include pro‑
duction cost, ϐlexibility, quality, energy efϐiciency, main‑
tenance costs, and reliability [62]. Effective management
of these activities can signiϐicantly enhance OP by reduc‑
ing costs and improving service levels through the acqui‑
sition of specialised capabilities. Table 4 presents the
dimensions of OP.

Table 4. Operational performance constructs.

Operational Performance (OP)

 Dimension Author(s)

Quality Mlambo, Mageto & Thaba [7]

Efϐiciency Sƽkrinjar, Bosilj‑Vukšić and Indihar‑Sƽ temberger [58]
Flexibility Khan, Idrees, Rauf, et al., [59]
Delivery Oztuna Taner [60]
Cost saving Rosenzweig, Roth and Dean. Jr., [61]
Energy efϐiciency Mohamed, Al‑Jaroodi and Lazarova‑Molnar [62]

Source: Author (2024).

The next section provides the discussion on the ef‑
fect of value networks on operational performance.

3.5. Effects of Value Networks on Opera‑
tional Performance

Value networks (VNs) play a pivotal role in enhanc‑
ing the operational performance (OP) of ϐirms. Net‑
works help ϐirms achieve greater efϐiciency, quality, in‑
novation, and customer satisfaction by fostering collabo‑
ration and optimising resources. One critical area of im‑
provement is reducing foodwaste through technological
advancements. Taner [52] emphasized how the adoption
of innovative post‑harvest technologies, such as vacuum
freeze‑drying, can signiϐicantly enhance the shelf life of
agricultural produce. These technologies align with the
objectives of VNs by minimizing waste and improving
the quality of produce, enabling smallholder farmers to
achieve higher market value and reduced costs. Oztuna
Taner [60] highlights how energy‑efϐicient solutions con‑
tribute to sustainable practices while enhancing prod‑
uct quality. Smallholder farmers can not only optimize
resource usage but also align their practices with sus‑
tainability goals, further strengthening their OP. The co‑
creation of value is linked to the interaction process

between companies involved in a network [63]. Zelbst
et al. [64] examine the impact of various types of sup‑
ply chain linkages (supplier, internal, and customer link‑
ages) on overall supply chain performance. The study
found that strong supplier linkages contribute to im‑
proved supply chain performance by enhancing mate‑
rial ϐlow and reducing lead times. Nour [65] investigates
how relational capital, facilitated through customer re‑
lationship management (CRM) and VNs, contributes to
competitive advantage and OP. Speciϐically, ϐirms that
effectively manage relationships within their networks
experience enhanced OP. This includes improved re‑
sponsiveness to customer needs, better resource allo‑
cation, and increased efϐiciency in value creation pro‑
cesses. Gligor and Holcomb [66] examine how logistics
capabilities are often integral to VNs inϐluence supply
chain agility, which in turn affects OP. Logistics capa‑
bilities, which are often intertwined with network ca‑
pabilities, are crucial for enhancing supply chain agility.
Agile supply chains, in turn, contribute to improved
OP by enabling quicker responses to market changes,
reducing lead times, and improving overall efϐiciency.
Oliva and Kallenberg [67] discuss how ϐirms transitioning
from product‑centric to service‑oriented business mod‑
els must leverage networks to optimise service deliv‑

536



Research onWorld Agricultural Economy | Volume 06 | Issue 02 | June 2025

ery and enhance OP. Effective management of networks
helps ϐirms optimise service delivery processes, leading
to improved OP. This includes increased service reliabil‑
ity, better customer satisfaction, and enhanced ϐlexibility
in adapting to changing customer demands.

Tajeddini, Martin and Ali [68] found that ϐirms with
strong business networks have improved business per‑
formance. These networks provide the support and re‑
sources necessary to implement innovative ideas and
take advantage of market opportunities, thus enhanc‑
ing overall performance. Li and Zobel [69] highlight how
the structure of the supply chain network can inϐluence
its resilience. More interconnected and diversiϐied net‑
works tend to be more resilient. Seiler, Papanagnou and
Scarf [70] found that businesseswith higher centrality i.e.,
those that are more connected within the network tend
to have better ϐinancial performance. Cavallari, Crippa
and Perego [44] examine how the structure and capabili‑
ties of supply networks contribute to enhancing organi‑
sational resilience. The study highlights that ϐirms with
resilient supply networks arebetter equipped tomanage
disruptions and improve OP through enhanced ϐlexibil‑
ity and responsiveness. Paulraj, Chen and Blome [71] ex‑
plore how supply network capabilities facilitate sustain‑
ability performance improvements. Effective manage‑
ment of these capabilities enables ϐirms to achieve envi‑
ronmental and social goals while enhancing operational
efϐiciency and competitive advantage. Lee and Lee [6] ex‑
amine how value co‑creation networks inϐluence ϐirm
performance, with a focus on environmental dynamism
as a moderating factor. The study shows that ϐirms en‑
gaged in networks are more adaptable, which led to im‑
proved OP in ϐluctuating market conditions. VNs can en‑
hance OP by improving collaboration and resource efϐi‑
ciency in smallholder farming. These networks connect
farmers with suppliers, buyers, and service providers,
leading to better crop quality, reduced costs, and faster
market response. Strengthening these linkages helps
smallholder farmers optimise processes, reduce inefϐi‑
ciencies, and improve resilience to market and envi‑
ronmental challenges. Farmers can enhance productiv‑
ity, service reliability, and overall operational efϐiciency,
which leads to better performance in a competitive agri‑
cultural environment. Thenext sectiondiscusses the key

ϐindings of this study. Thesewere aligned to the research
objectives of the study.

4. Discussion
The ϐirst research objective was to determine the

impact of key actors and their speciϐic roles, links and
relationships, and ϐlows and exchanges on the opera‑
tional performance (OP) of smallholder farmers within
resource constrained countries. The ϐindings align with
existing literature on the importance of clearly deϐined
roles and responsibilities in enhancing OP. For instance,
Moreddu [72] emphasizes that minimizing task overlaps
throughwell‑deϐined roles enhances accountability, pro‑
ductivity, and ϐlexibility. This resonates with the study
by Altay, Berriche and Acerbi [73], which highlights the
role of strong stakeholder relationships in fostering com‑
munication and reducing delays. Similar ϐindings are re‑
ported in [74], who observed that collaborative relation‑
ships among stakeholders improve the adaptability of
smallholder farmers to market dynamics. The impor‑
tance of efϐicient ϐlows of information and resources, as
highlighted by Abdelkaϐi, Ben Romdhane and Mefteh [75]

and Javaid et al. [76], is supported by studies like Gamal et
al.’s [74], which show that timely access to resources sig‑
niϐicantly boosts operational efϐiciency.

The second objective of the research was to eval‑
uate the inϐluence of supply chain activities, mecha‑
nisms, and competencies on the operational perfor‑
mance (OP) in smallholder farming within resource‑
constrained countries. The results are consistent with
ϐindings in similar agricultural contexts. For example,
Kumar et al. [55] and Heydari [77] emphasize the role of
standardized farming practices in reducing errors and
improving produce quality. This is further supported
by [78], who demonstrate that streamlined processes
enhance both yield quality and operational efϐiciency.
These ϐindings mirror those in studies on smallholder
vegetable farmers in Kenya, where Mwangi, Isaboke and
Ndirangu [79] found that high farming competencies and
resource availability were critical in adapting to chang‑
ing market demands.

The third objective of the research was to anal‑
yse the role of value creation, co‑creation, and con‑
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sumer/market focus in enhancing the operational per‑
formance (OP) in smallholder farming within resource‑
constrained countries. Collaborative value creation,
as described by Türkeș, Stăncioiu and Marinescu [80]

and Kuoribo et al. [81], has proven effective in reduc‑
ing inefϐiciencies and costs while leveraging stakeholder
strengths. These ϐindings align with studies on small‑
holder tea farmers in India, where Singh, Budhiraja and
Vatta [82] highlighted the transformative impact of stake‑
holder collaboration on OP. The consumer and market
focus observed in this study is like ϐindings by Critten‑
den et al [83], who emphasized the importance of aligning
production with consumer preferences to reduce waste
and improve marketability. These ϐindings align with
broader challenges in smallholder farming and provide
insights that extend beyondAfrica, reϐlecting common is‑
sues in resource‑constrained agricultural settings.

5. Theoretical Implications
The study advances stakeholder theory by con‑

textualising it within smallholder farming which high‑
lighted the diverse actors, including farmers, buy‑
ers, suppliers, cooperatives, and government agencies.
This study emphasised how inclusive decision‑making,
rooted in stakeholder theory, can improve OP by ad‑
dressing economic, social, and environmental concerns.
Network theory complements this by explaining the
structural relationships between these actors and map‑
ping interactions that inϐluence resource access and op‑
erational efϐiciencies. When combining these two the‑
ories, the study offers a comprehensive model that ad‑
dresses theunique challenges facedby smallholder farm‑
ers in fragmented markets. The study contributes to
the literature by developing a VN framework speciϐically
for smallholder farming„ with broad applicability across
diverse agricultural contexts. The framework identi‑
ϐies how these components interact to inϐluence OP, fo‑
cusing on the dynamics of rural agricultural networks.
This tailored framework addresses the realities of small‑
holder farming, such as limited access to technology,
fragmented markets, and resource constraints, thus of‑
fering insights for enhancing productivity and sustain‑
ability. The next section presents the practical contribu‑

tions and implications to stakeholders.

6. Practical Contributions and Im‑
plications for Stakeholders
The study highlights that participation in value

networks (VNs) enhances smallholder farmers’ opera‑
tional performance (OP) by providing better access to re‑
sources, markets, and support services. These networks
foster efϐiciency in production and distribution which
lead to increases in yields and income. Farmers can sell
their produce more easily at better prices through or‑
ganised networks, which reduces the reliance on inter‑
mediaries and increases proϐit margins. When joining
cooperatives or networks, smallholder farmers can en‑
hance their collective bargaining power, improving ac‑
cess to better inputs, fairer prices, and more favourable
contract terms with buyers. Enhanced OP contributes
to greater income stability, which can improve the eco‑
nomic well‑being and quality of life for farmers. The
study suggests that strengthening VNs can play a critical
role in boosting agricultural productivity and address‑
ing rural development challenges. The government can
use these ϐindings to develop policies that support the
creation and expansion of VNs in the agricultural sec‑
tor, focusing on improving market access and support‑
ing infrastructure for smallholder farmers. Prioritising
investment in agricultural extension services by training
extension ofϐicers and providing resources ensures bet‑
ter support for farmers, helping them adopt best prac‑
tices in farming and engage with VNs effectively. The
government can encourage public‑private partnerships
aimed at investing in agricultural infrastructure, such as
roads, storage facilities, and communication technolo‑
gies, which would improve the overall efϐiciency of VNs
and smallholder farmers’ access to markets. When sup‑
porting smallholder farmers through these policies, gov‑
ernments can drive rural development, reduce food inse‑
curity, and increase the sector’s contribution to the na‑
tional economy. The private sector plays a crucial role
in supporting VNs by offering essential services and in‑
frastructure that smallholder farmers need to improve
their operational efϐiciency. Agribusinesses can explore
investment opportunities in input provision, and pro‑
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cessing facilities that add value to agricultural products.
This can lead to proϐitable ventures, while also support‑
ing smallholder farmers in improving their productiv‑
ity. Companies can establish reliable supply chains that
beneϐit both smallholder farmers and larger agribusi‑
nesses, creating a mutually beneϐicial relationship that
enhances the competitiveness of agricultural products
both domestically and internationally. NGOs and devel‑
opment agencies are key stakeholders in promoting sus‑
tainable farming practices and improving farmers’ ac‑
cess to markets through VNs. NGOs can focus on help‑
ing smallholder farmers adopt environmentally sustain‑
able practices through VNs, which improve not only pro‑
ductivity but also long‑term resilience in farming. VNs
provide consumers with more consistent and higher‑
quality agricultural products due to the increased efϐi‑
ciency and improvedOPof smallholder farmers. As farm‑
ers gain better access to input and improve their pro‑
duction processes through VNs, consumers are likely to
beneϐit from higher‑quality produce and other agricul‑
tural products, potentially at lower prices. Therefore,
ϐindings of this study provide insights for policymakers,
agribusinesses, and NGOs supporting smallholder farm‑
ers across diverse agricultural contexts, not limited to
Africa. The next section presents the limitations and sets
the agenda for future research.

7. Conclusions
In conclusion, value networks (VNs) signiϐicantly

enhance operational performance (OP) in smallholder
farming by fostering collaboration, optimising resource
utilisation, and aligning production with market de‑
mands. These improvements can lead to superior qual‑
ity, efϐiciency, ϐlexibility, delivery, and cost savings,
which boost market competitiveness and farmer liveli‑
hoods. This study demonstrates the importance of re‑
source sharing and collaborative efforts through VNs in
smallholder farming generally, providing insights that
may apply to various crops and contexts, including Zim‑
babwe. These networks enable smallholder farming
to overcome critical challenges like limited market ac‑
cess, insufϐicient farming inputs, and fragmented stake‑
holder coordination. Well‑established VNs enhance the

adaptability of smallholder farmers to market changes,
thereby improving their competitiveness and sustain‑
ability. Another major insight is the role of value co‑
creation in this study. Through involving multiple stake‑
holders, including agribusinesses, NGOs, and policymak‑
ers, smallholder farmers can beneϐit from shared re‑
sources, expertise, and market knowledge, which im‑
prove both productivity and proϐitability. This collab‑
orative approach allows smallholder farmers to adopt
more consumer‑focused strategies, aligning production
with market demands and preferences, which further
enhances their operational efϐiciency and marketabil‑
ity. The study also highlights practical implications for
stakeholders. Governments, policymakers, and develop‑
ment organisations can use these ϐindings to design in‑
terventions that promote value network participation,
improve market infrastructure, and strengthen agricul‑
tural extension services. This study provides a compre‑
hensive framework for understanding the inϐluence of
VNs on the OP in smallholder farming. VNs are not only
instrumental in boosting operational efϐiciency but also
play a key role in fostering sustainable agricultural prac‑
tices and rural development. This study provides gener‑
alised insights into smallholder farming and highlights
the need for further empirical research to validate the
proposed framework in speciϐic settings. The next sec‑
tion presents the theoretical contribution of this study.

8. Limitations and Future Re‑
search Directions
The study acknowledges its rigorous approach but

identiϐies some limitations that suggest avenues for fur‑
ther research. It employed SLR, a method which is inter‑
pretive and subjective. This subjectivity arises because
the selection of studies, coding of data, and synthesis of
ϐindings are inϐluenced by the judgments and perspec‑
tives of researchers. Even though steps were taken to
minimise bias, such as employing clear inclusion and
exclusion criteria, using multiple academic databases,
and conducting independent evaluations by multiple re‑
searchers, there remains a degree of interpretative vari‑
ability that could inϐluence the conclusions. The study
contributes to the existing knowledge by proposing a
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value network model which provides theoretical and
practical insights into how OP can be improved in small‑
holder farming in Africa. A key limitation of this study is
the lack of empirical data speciϐic to smallholder paprika
farming. Future research should address this by collect‑
ing case‑speciϐic data to validate the proposed frame‑
work. Future research could broaden this perspective by
integrating social and environmental performance vari‑
ables as potential mediators in the proposed value net‑
work model.
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M., 2008. The impact of business process ori‑
entation on ϐinancial and non‑ϐinancial perfor‑

542



Research onWorld Agricultural Economy | Volume 06 | Issue 02 | June 2025

mance. Business process management journal,
14(5), 738–754.

[59] Khan, M.T., Idrees, M.D., Rauf, M., et al., 2022. Green
supply chain management practices’ impact on op‑
erational performance with the mediation of tech‑
nological innovation. Sustainability. 14(6), 3362.

[60] Oztuna Taner, O., 2024. Enhancement of the energy
and exergy analysis capabilities of the yoghurt pro‑
cess: A case study of the dairy industry. Frontiers
in Sustainable Food Systems. 8, 1450653.

[61] Rosenzweig, E.D., Roth, A.V. Dean Jr, J.W., 2003.
The inϐluence of an integration strategy on com‑
petitive capabilities and business performance: an
exploratory study of consumer products manufac‑
turers. Journal of operations management, 21(4),
437–456.

[62] Mohamed, N., Al‑Jaroodi, J., Lazarova‑Molnar, S.,
2019. Leveraging the capabilities of industry 4.0
for improving energy efϐiciency in smart factories.
Ieee Access, 7, 18008–18020.

[63] Nour, R., 2022. Enhancing the Logistics 4.0 Firms
through Information Technology. Sustainability.
14(23), 15860.

[64] Zelbst, P.J., Green Jr, K.W., Sower, V.E., et al., 2009.
Impact of supply chain linkages on supply chain
performance. Industrial Management & Data Sys‑
tems. 109(5), 665−682.

[65] Nour, R., 2022. Enhancing the Logistics 4.0 Firms
through Information Technology. Sustainability.
14(23), 15860.

[66] Gligor, D.M., Holcomb, M.C., 2014. Antecedents and
consequences of integrating logistics capabilities
across the supply chain. Transportation Journal.
53(2), 211−234.

[67] Oliva, R., Kallenberg, R., 2003. Managing the tran‑
sition from products to services. International
Journal of Service Industry Management. 14(2),
160−172.

[68] Tajeddini, K., Martin, E., Ali, A., 2020. Enhancing
hospitality business performance: The role of en‑
trepreneurial orientation and networking ties in
a dynamic environment. International Journal of
Hospitality Management. 90, 102605.

[69] Li, Y., Zobel, C.W., 2020. Exploring supply chain
network resilience in the presence of the ripple
effect. International Journal of Production Eco‑
nomics. 228, 107693.

[70] Seiler, A., Papanagnou, C., Scarf, P., 2020. On the re‑
lationship between ϐinancial performance and po‑
sition of businesses in supply chain networks. In‑
ternational Journal of Production Economics. 227,
107690.

[71] Paulraj, A., Chen, I.J., Blome, C., 2022. Unlock‑
ing sustainability performance through supply net‑
work capabilities: A dynamic capabilities perspec‑

tive. Journal of Business Research. 141, 222−234.
[72] Moreddu, C., 2016. Public‑private partnerships for

agricultural innovation: Lessons from recent expe‑
riences. No. 92. Paris, January 28, 2016.

[73] Altay, S., Berriche, M., Acerbi, A., 2023. Misinforma‑
tion on misinformation: Conceptual and method‑
ological challenges. Social media+ Society. 9(1),
20563051221150412.

[74] Gamal, H., Albahri, S., Essa, H., et al., 2024. Driving
operational excellence: Cost savings and perfor‑
mance optimization through tripping and connec‑
tion time optimization. Proceedings of The Inter‑
national PetroleumTechnology Conference (IPTC);
12–14 February 2024; Dhahran Expo, Dhahran,
Saudi Arabia.

[75] Abdelkaϐi, I., Ben Romdhane, Y., Mefteh, H., 2022.
Economic issue and technological resilience of pre‑
and post‑COVID‑19. Arab Gulf Journal of Scientiϐic
Research. 40(4), 330−346.

[76] Javaid, M., Haleem, A., Khan, I.H., et al., 2023. Un‑
derstanding the potential applications of Artiϐicial
Intelligence in the Agriculture Sector. Advanced
Agrochem. 2(1), 15−30.

[77] Heydari, M., 2024. Cultivating sustainable global
food supply chains: A multifaceted approach
to mitigating food loss and waste for climate
resilience. Journal of Cleaner Production. 442,
141037.

[78] Karunathilake, E.M.B.M., Le, A.T., Heo, S., et al.,
2023. The path to smart farming: Innovations and
opportunities in precision agriculture. Agriculture.
13(8), 1593.

[79] Mwangi, T.M., Isaboke, H.N., Ndirangu, S.M., 2021.
Analysis of tomato market diversity among rural
smallholder farmers in Kirinyaga County, Kenya.
Heliyon. Journal of Agricultural Research. 8(4),
000324.
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