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ABSTRACT

The random growing population has led to acute food shortages throughout the world. The
world, especially the European and American supermarkets, has been importing several crops
and grains from the highly productive Asian tropical region for the last few decades. As the
globalization of the Agri-supply chain started, regional markets began to expand. These market
expansions have encouraged more nations to international trade fresh Agri-products like fruits
and vegetables. The developments of precision agriculture have positively impacted Agri-
productivity a lot. Asian mass Agri-producing countries like India, Bangladesh, Pakistan,
China, and Vietnam are successfully fulfilling a significant percentage of global food demand
over the last few decades. However, inefficient Agri-pricing, cold-chain transportation, and

Agri-marketing policies still limit the supply chain’s profitability and sustainability.

Moreover, the post-covid growth of e-agribusiness has led to high competition in the Regional
Agri-supply chain (RASC). This increasing competition results in a profit and share loss for
Agri-supply chain drivers. Thus, this thesis aims to address these issues through Agri-pricing
supply chain framework building, considering the ongoing supply chain globalization and
digitalization. The developed models help the Agri-supply chain drivers regain their profit
margin and provide optimum service quality to the supply chain process. Most of the proposed
models use the Stackelberg game theoretic approach to formulate and solve the problem using

subgame perfect Nash equilibrium.

The thesis first attempts to revise the Agri-price support policy for smallholders to secure a
sustainable profit for smallholder farmers and retailers in the post-covid situation. The model
gets influenced by the false narrative of Government Leadership (GL) and formulates one
alternative leadership strategy: Farmer’s Leadership (FL). The formulated model integrates the

traditional BSO model with farmers, retailers, and the government and analyzes the impact of



leadership strategies to compare them in light of each driver’s profit gain, government price-
support policy, and social welfare maximization. The results claim that although the FL
strategy ensures an equilibrium state between the farmer and the retailer, it neither guarantees
an equilibrium and optimal state between farmers and government, nor an optimal social
welfare function. As this model is limited to the national level, the study missed the global
supply chain issues. Thus, the thesis further integrates this model with the logistics outsourcing
framework and upgrades the basic demand function to price and quality-dependent demand.
This model considers the post-covid growing demand for high nutrient content dry fruit. The
proposed model aims to regain the RASC driver’s profit loss through sustainable pricing
policy-making and to secure a high cold-chain logistics service quality of different variants of
date fruit. The model formulates two channel leadership strategies; Logistics Provider’s
Leadership (LPL) and Supplier’s Leadership (SL). The results claim that the LPL strategy can
assure a better impact on price gain and cold-chain logistics service quality level than the SL

strategy, only if the product’s nutrient content is sufficiently high.

However, these models do not consider the high competition in RASC due to post-covid
globalization and digitalization. Thus, the thesis integrates the last model with competitiveness
in logistics outsourcing and updates the deterministic market demand with market share gain
and the drivers’ profit with expected marginal profit gain. This model formulates optimistic
and pessimistic competitive strategies and compares them in light of the 3PL firm’s
profitability and market share. The results claim that the focal 3PL firm can secure its profit
and market share through a wise selection of competitive strategy and firm parameters only if
the firm has perfect information regarding its peer’s strategic movement. The model is further
integrated with the technology outsourcing framework, considering an equity finance model
with the technology R&D institute for cold-chain cost reduction. The model analyzes the effect

of the equity finance scheme on the 3PL firm’s profit and claims that the scheme is favorable

vi



to the 3PL firm only if the 3PL firm’s capital investment to the technology institute’s cost

reduction efficiency ratio (é) is sufficiently high. The study further analyzes the effect of the
supplier’s post-harvesting loss rate on the 3PL firm’s profit to decide whether the particular

RASC is investable.

The final model of the thesis integrates the RASC framework with the platform supply chain
framework and upgrades the demand function to the platform’s utility function. In light of
platform competition, this model analyzes the effect of inter-platform spillover on RASC’s
profitability, considering inter-platform competition and cooperation strategies. The results
claim that the platform competition favors RASC’s profitability if the inter-platform spillover

rate is sufficiently high.

Finally, the thesis summarizes all the models discussed, highlights major contributions,
provides implications for academicians, practitioners, and policy-makers, and recommends

future research directions.
Keywords: Agri-pricing supply chain, Agri-price support policy, BSO policy, logistics
outsourcing, 3PL, logistics outsourcing competition, technology outsourcing, equity finance

modeling, Agri-platform supply chain, platform competition, platform cooperation, strategy-

making, decision-making, policy-making.
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