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Value chain optimization (VCO) in agriculture is a way to make more money by making
operations more efficient, lowering expenses, and getting the most value out of all the
activities that are related, from production to distribution to the market. This review brings
together recent research from peer-reviewed publications to look at the theoretical basis,
methods, empirical findings, and real-world uses of VCO in agricultural systems. The article
looks at how farmers, agribusinesses, and cooperatives use value chain analysis to improve
their operations, use digital technology, and deal with problems related to sustainability.
Some of the main ideas include how digital transformation, global agricultural value chains
(GAVCs), and sustainable practices may help businesses make more money. The evaluation
points out areas where further research is needed, such the lack of attention on smallholder
farmers and the use of new technologies like blockchain. There are suggestions for more
research and practical advice for people who work in agriculture.

Introduction

Unique problems in the agriculture industry include changing prices for goods, climate
change, and rising customer demand for eco-friendly products. Value chain optimization
(VCO) is a way to deal with these problems by making farming more efficient and profitable.
The value chain idea, which Michael Porter came up with in 1985, looks at the steps that add
value for customers and make money for stakeholders, such as manufacturing, processing,
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%s distribution, and marketing. In farming, VCO means synchronizing these tasks to cut down
“ 0 on waste, save money, and make it easier to get to markets. This paper brings together ideas 0
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9 from previous journal publications to look at how VCO might help farmers make more o
%0 money. o350
& &N
o Theoretical Underpinnings of Value Chain Analysis in Agriculture b
EY Value chain analysis in agriculture draws on strategic management, supply chain ey
&g«,ﬁg ! management (SCM), and development economics theories to optimize activities and enhance )igo
iy profitability. 51
S Porter’s Value Chain Framework :

Porter's value chain model divides operations into primary (such growing crops, harvesting
them, and logistics) and support (like buying things and developing technologies) that
provide value. Farming and managing crops once they are harvested are the main activities
in agriculture. Input supply and extension services are examples of support activities. Porter
said that making these tasks better can save costs or make them more unique, which can
boost profits.

“ o Global Agricultural Value Chains (GAVCs)

W Globalization has turned agricultural value chains into global agricultural value chains
2550 (GAVCs), where production and processing are spread out across several nations. Gereffi et
i fj al. (2005) found that governance forms, such as market, modular, relational, captive, and
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hierarchical, affect how agribusinesses work together and divide up their earnings. GAVCs
make it possible to reach worldwide markets, but they also make things harder, including
keeping track of expenses and making sure quality standards are met.

Institutional Economics

Institutional economics looks at how things like contracts and cooperatives affect the value
chains in agriculture. According to North (1990), institutions lower transaction costs by
setting rules and standards for cooperation. Cooperatives in agriculture make value chains
work better by combining resources and making it easier for smallholder farmers to get to the
market, which increases profits.

Resource-Based View (RBV)

The resource-based view (RBV) says that unique resources like land, expertise, or technology
may provide a company a competitive edge. Wernerfelt (1984) said that making sure that
value chain operations are in line with core skills, such as precision farming practices, may
make a business more profitable. RBV is very useful for agribusinesses that use technology
to make their operations better.

Methodologies for Value Chain Optimization in Agriculture

VCO in agriculture employs quantitative, qualitative, and technology-driven methodologies
to enhance efficiency and profitability.

Quantitative Models

Mathematical techniques like linear programming (LP) and mixed-integer linear
programming (MILP) help agricultural value chains make the most use of their resources and
plan their logistics. For instance, LP model to improve the production and distribution of
crops in Nigeria, which cut transportation costs by 15% and raised farmers' earnings.

Value Stream Mapping (VSM)

Value Stream Mapping (VSM) finds waste in farming operations, including too many losses
after harvest. Trienekens (2011) used VSM on a vegetable value chain in Kenya and found
that fixing problems with storage and transportation made smallholder farmers more
profitable.

Digital Technologies

Digital technologies like 10T devices and big data analytics are changing VCO. Kamilaris et
al. (2017) looked at how loT is used in farming and found that smart sensors improve
irrigation and lower input costs, which makes the business more profitable.

Impact of Value Chain Optimization on Profitability

Empirical studies demonstrate that VCO significantly enhances profitability in agricultural
value chains. This section reviews key findings.

Smallholder Farmer Cooperatives

Mwaura et al. (2021) looked at dairy cooperatives in Kenya and found that farmers' revenues
went up by 20% when they worked together to process and market their products.
Cooperatives made it easier to get to the market and lowered the cost of doing business,
which led to higher profits.

Post-Harvest Loss Reduction

Agriculture has a big problem with losses after harvest. Affognon et al. (2015) looked at
value chain interventions in maize production in Sub-Saharan Africa. They found that better
storage technologies cut losses by 30%, which made farmers and dealers more money.

Global Value Chain Integration

Joining GAVCs increases profits by giving you access to high-end markets. Humphrey and
Memedovic (2006) looked at coffee value chains in Ethiopia and found that certification
programs like Fair Trade improved value chains by making sure quality standards were met.
This led to greater export prices and profitability.
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Digital Transformation in Agricultural Value Chains

Digital transformation is revolutionizing VCO by enabling data-driven decision-making and
automation.

Precision Agriculture

To get the most out of inputs, precision agriculture employs tools like drones and satellite
images. Balafoutis et al. (2020) looked studied the effects of precision farming and found
that it cut fertilizer consumption by 10-20%, which lowered expenses and made European
farmers more money.

Blockchain Technology

Blockchain makes agricultural value chains more open and easier to follow. Kamble et al.
(2020) looked at how blockchain was used in India's agricultural supply chains. They found
that it lowered transaction costs and built confidence, which led to increased profitability for
everyone involved.

Mobile-Based Platforms

Mobile platforms help farmers get to markets and extension services. Baumdller's (2018)
research of mobile applications in Ghana found that farmers were able to get higher prices by
having access to real-time market pricing information. This increased their profits by 12%.

Sustainability in Value Chain Optimization

Sustainability is increasingly integrated into agricultural VCO to balance profitability with
environmental and social goals.

6.1 Environmental Sustainability

Agroecology and other sustainable techniques improve value chains by having less of an
effect on the environment. According to Altieri et al. (2017), agroecological methods in
Latin America made the soil healthier and lowered the cost of inputs, which made
smallholder farmers more profitable.

Social Sustainability

Social sustainability is all about fair distribution of value. Donovan et al. (2019) looked at
cocoa value chains in Cote d'lvoire and found that fair labor standards and training programs
for farmers made them more productive and profitable while also increasing their quality of
life.

Circular Economy Approaches

Circular economy principles, such as waste valorization, optimize agricultural value chains.
A study on bio-waste utilization in Europe demonstrated that converting agricultural residues
into bioenergy increased profitability for farmers and processors.

Research Gaps and Future Directions

Despite advancements, several gaps remain in VCO research in agriculture:

o Smallholder Focus: Most studies focus on large agribusinesses, with limited insights into
smallholder-specific VCO strategies.

« Emerging Technologies: The application of blockchain, Al, and 10T in agricultural VCO
is underexplored, particularly in developing countries.

« Sustainability Trade-offs: More research is needed to balance profitability with
environmental and social sustainability.

o Climate Resilience: The impact of climate change on agricultural value chains and VCO
strategies requires further exploration.

Conclusion

Value chain optimization is an important way to make farming more profitable by making it
more efficient, lowering expenses, and using digital and environmentally friendly methods.
This review brings together recent research to show the theoretical bases, methods, and real-
world results of VCO in farming systems. Profitability is driven by digital transformation
and sustainability, but there aren't many studies on smallholder-focused research and
technology integration. This leaves room for more studies in the future. Agricultural
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stakeholders may use these insights to make their businesses run more smoothly, use digital
technologies, and make sure that their value chain plans are in accordance with their
sustainability goals in order to get an edge over their competitors.
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