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ABSTRACT

This study investigates the impact of export-oriented agricultural policies on farm-level income, production
efficiency, and market stability in three southern states of India: Karnataka, Telangana, and Tamil Nadu. Focusing
on smallholder and commercial farms, the research evaluates how these policies impact key economic results in
regions characterized by diverse agricultural activities. The study aims to assess the farm-level consequences of
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agricultural export promotion policies for income volatility, technical efficiency, and price risks and how these con-
sequences are connected to the supply chain and trade relations, food supply, and rural incomes. Using a quantita-
tive approach, the study analyzes data from 363 farms, examining the role of export input, domestic market support,
and the adoption of Smart Farming (SF) technologies. The findings demonstrate that export market input leads to
higher income levels, improved production efficiency, and enhanced supply chain stability. However, the study also
highlights challenges smallholder farmers face, particularly regarding access to Agriculture Exports (AE) and expo-
sure to global price volatility. The study showed that total farm-level income has increased by 22% for exporters,
but the market risk has been reduced by 15% due to volatile prices. The production efficiency rate represented
18% among the commercial farms, while the smallholder farms were considered by a 12% resource allocation in-
efficiency, leading to reduced sustainability and vulnerability to shocks. The market risk has been reduced despite
the variation in the price level, which is an aspect of relative efficiency. The exporters and the large farms are bet-
ter positioned to manage the risks and earn higher income and efficiency. On the other hand, smallholder farms
are less efficient and, therefore, more sensitive to prices and sustainability problems. The results recommend that
while export-oriented policies have the potential to benefit India’s agricultural sector significantly, targeted inter-
ventions are required to ensure that these benefits are distributed more equitably across different types of farms.
Keywords: Smart Farming; Export-Oriented Agricultural Policies; Farm-Level Income; Smallholder Farmers; Global
Price Volatility; Machine Learning

1. Introduction icy (AEP) 2018 and other export promotion systems re-

flects the Indian government’s ambition to integrate its

The globalization of agriculture has fundamentally  ygoricyltural sector into global trade networks, enhance

reshaped how countries approach agricultural produc- 31y -Jevel income, and improve complete production ef-

tion, trade, and policy (. Export-Oriented Agricultural 12,13]

ficiency!
Policies (EOAP) have become a cornerstone of economic Despite the promising framework of EOAP, the ben-

approaches aimed at boosting rural development, en- efjts have not been evenly distributed across India’s agri-

hancing farm-level incomes, and improving the overall

cultural land ™. While more significant, commercial-

. . 2’ 3 . . .
efficiency of Smart Farming (SF) % *]. These policies aim ;¢4 farms have leveraged these policies to enhance their

to integrate local agricultural sectors into global mar-
kets, exploit comparative advantages, improve access
to global trade networks, and develop superior compet-
itiveness*>]. In this context, India, with its massive
agricultural land and diverse crop portfolio, has actively
embraced EOAP in recent decades!®l. India’s agricul-
tural sector is one of the largest in the world, contribut-
ing significantly to the country’s economy and employ-
ing most of its rural population[’]. Historically, India’s
agricultural policies were focused on food security and
domestic self-sufficiency!®°l. However, the past few
decades have shifted toward EOAP, designed to diver-
sify the agricultural economy and tap into the increasing
global demand for high-value agricultural products such
as spices, fruits, vegetables, and organic produce 1% 111,

Introducing policies such as the Agriculture Export Pol-

profitability and competitiveness, Smallholder Farmers
(SF), who comprise a substantial portion of India’s agri-
cultural sector, frequently face significant barriers to

151 These include

accessing Agriculture Exports (AE)[
challenges related to meeting international quality stan-
dards, lack of access to export infrastructure, and the
volatility of global demand . This raises critical ques-
tions about how EOAP can benefit all farmers, particu-
larly in regions with diverse agricultural economies 7!,
This study aims to assess the impact of EOAP on Farm-
Level Income (FLI), Production Efficiency (PE), and Mar-
ket Stability (MS), focusing on three southern states of
India—Karnataka, Telangana, and Tamil Nadu. These
states are advantageously important for India’s agricul-
tural exports, with diverse Agro-climatic conditions and
a standard range of crops, including high-value export
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crops and traditional staples. By examining the impact
of EOAP on these key results, the study seeks to provide a
nuanced understanding of how such policies affect farms
of different sizes, resource capacities, and market direc-
tions [18-201,

The objectives of this research are threefold. First,
it seeks to analyze the direct effects of EOAP on FLI,
particularly comparing the income stability of export-
focused farms to those that rely primarily on domes-
tic markets. Second, the study investigates how EOAP
impacts production efficiency, mainly through adopt-
ing Smart Farming, Resource Optimization (RO), and La-
bor Productivity (LP). Third, the research explores the
broader implications of these policies for MS, assessing
whether exposure to global markets introduces greater
price volatility or adopts demand stability for export-
oriented crops. In addressing these objectives, the study
contributes to the broader address on the role of EOAP in
enhancing rural development, economic flexibility, and
farm competitiveness in developing economies!?1-2%],
By focusing on southern India, the research provides re-
gionally specific visions into how export strategies can
be fine-tuned to benefit a standard range of farmers,
from smallholders to more significant commercial proce-
dures. The findings are proposed to inform policymak-
ers about the strengths and limitations of current poli-
cies and recommend potential areas for improvement to
ensure that the benefits of export integration are more
equitably distributed across India’s diverse agricultural
sector.

The paper is organized as follows: Section 2
presents the methodology, Section 3 presents the result
analysis, Section 4 discusses the findings, and Section 5
presents the conclusion.

2. Background

This paper discusses the importance of agriculture
as a factor of production in fulfilling the food needs
and supporting development for developing and oil-
exporting nations. Export incentive schemes, which en-
courage domestic producers and support agricultural ex-
ports, are essential in increasing exports and thus in-

creasing economic activity. Such policies can comprise
export credits and guarantees that increase production
and export capacity. The pineapple production sector
in Mexico demonstrates how agricultural policies re-
sulted in the sustainability and development of the sec-
tor. In discussing land use change dynamics, Veracruz
stands out as a state where pineapple has emerged as
the most transformative crop. This expansion has led
to a dual market structure where large producers aim at
exports while small producers aim at the domestic mar-
ket. While overall wealth has been created, efficiency
improvements have degraded other minorities’ status in
these societies [26-281,
Evaluating agricultural export promotion in
Ethiopia, Kenya, and Uganda using economy-wide mod-
els integrated with microsimulation yields ambiguous
results. There has been an improvement in the devel-
opment of rural households since there has been an
increase in their incomes, but the urban people and na-
tional food security are hurt due to the high domestic
food prices. Besides, factors such as global market varia-
tions and low local productivity impart food vulnerabil-
ity, especially in the urban setting. These results provide
a solid ground for addressing the symbiotic relation-
ship between the quantitative aspects of development
and the multiple layers of food security. This study’s
strength is that it does not look at the macroeconomic
or national-level effects of export-oriented agricultural
policies, as most other research does, but considers the
multiple dimensions at the farm level [2% 301,

Based on field-level data and econometric models,
they assess important cross-section variables, including
income risk, production productivity, and market stabil-
ity. Such relationships are explained between these poli-
cies and supply chains, trade networks, and global mar-
ket factors when distinct from broader evaluations. Also,
it contrasts the export agriculture model and the main-
tenance agriculture model, as well as the differences in
RO and vulnerability. Therefore, it links policy concepts
with food security and the socio-economic environment,

filling the policy implementation or farm-level research

gaps[31:32],
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2.1. Theoretical Framework

The theoretical framework for understanding the
impact of EOAP on FLI, PE, and MS draws upon sev-
eral essential economic and trade theories. One of the
central concepts is comparative advantage, which posits
that countries or regions should specialize in produc-
ing goods for which they have a relative production ef-
ficiency. EOAP is frequently designed to capitalize on
this principle by encouraging farmers to focus on high-
demand, internationally competitive crops. These poli-
cies typically involve subsidies, trade agreements, and
infrastructural support to boost agricultural produce’s
export potential [33-35],

International trade theory further expands on the
role of these policies by suggesting that increased ac-
cess to global markets can lead to better price discovery
and enhanced income for farmers. By linking local agri-
cultural markets to global demand, EOAP approaches
can help stabilize FLI, mainly when domestic markets
are volatile. However, the probable downside, as high-
lighted in market unpredictability theories, is that re-
liance on external markets exposes local producers to
global price fluctuations, shifts in demand, and geopoliti-
cal risks, all of which can introduce instability at the farm
level] [36-401,

Another relevant concept is production efficiency
theory, which relates to how resources—such as labor,
capital, and inputs—are utilized under export-oriented
regimes. Policies emphasizing exports frequently push
for technological adoption and improved farming prac-
tices to meet international buyers’ quality and quantity
demands. These policies may inadvertently lead to en-
hanced production efficiency, as farms are incentivized
to adopt more effective farming techniques and optimize
input usage to remain competitive in the global market.
Lastly, the formal theory proposes a framework for an-
alyzing how the interaction between government poli-
cies, market structures, and SF shapes agricultural re-
sults. Export-oriented policies rely heavily on formal
support, such as governmental interventions, subsidies,
and international trade agreements. The effectiveness
of these policies is prejudiced by the strength and adapt-
ability of local institutions, including how well they can
balance the needs of small-scale farmers against the de-

mands of global markets .

2.2. EOAP in India

India’s agricultural sector has witnessed significant
changes over the past few decades, primarily driven by
policy shifts to integrate domestic agricultural produc-
tion with global markets. EOAP in India has played a
crucial role in this transformation, promoting the ex-
port of various agricultural commodities to improve FLI,
enhance PE, and ensure MS. These policies reflect the
government’s broader economic strategies, emphasiz-
ing the importance of global trade as a tool for economic
growth and rural development. One of the central poli-
cies in this regard is the Agriculture Export Policy (AEP)
2018, introduced by the Indian government to double
agricultural exports and integrate Indian farmers into
the global value chain. The AEP sets specific targets to
achieve an agricultural export target of $60 billion by
2022 and focuses on building a robust export infrastruc-
ture, identifying export clusters, and supporting farmers
to produce export-quality goods. The policy encourages
the production of high-value crops, such as fruits, veg-
etables, spices, and organic products, which have a grow-
ing demand in international markets. This shift towards
high-value exports aims to diversify India’s agricultural
portfolio beyond traditional staples like rice and wheat.

The AEP also outlines strategic initiatives, such
as promoting value-added exports, developing interna-
tional market linkages, and providing farmers better ac-
cess to post-harvest processing technologies. One of
the significant features of the policy is its emphasis on
improving sanitary and phytosanitary measures, ensur-
ing that Indian agricultural products meet international
quality standards. This focus on quality strengthens In-
dia’s competitive edge in global markets and indirectly
pushes farmers towards adopting more efficient produc-
In addi-

tion to the AEP, trade agreements and bilateral export

tion practices to meet export requirements.

partnerships have played an instrumental role in shap-
ing India’s EOAP. Agreements like the South Asian Free
Trade Agreement (SAFTA) and various bilateral deals
with countries in Europe, the Middle East, and South-
east Asia have opened up markets for Indian agricultural

products. These agreements have provided cost busi-
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nesses, improved market access, and reduced trade bar-
riers, making Indian produce more competitive interna-
tionally.

Export promotion schemes, such as the Merchan-
dise Export from India Scheme (MEIS) and the Trans-
port and Marketing Assistance (TMA), further incen-
tivize farmers and exporters by providing financial as-
sistance for the transportation and marketing of agricul-
tural products. The TMA, for example, reduces the cost
problem associated with exporting agricultural com-
modities, particularly for perishable items, thus helping
Indian farmers penetrate distant markets. These finan-
cial incentives reduce transaction costs, increase export
competitiveness, and ensure stable farm income. Ad-
ditionally, the Pradhan Mantri Krishi Sampada Yojana
(PMKSY), a comprehensive Agro-processing and value-
addition policy, supports farmers in starting setup for
post-harvest management, including cold chains, ware-
housing, and food processing units. By strengthening
the value chain, this policy ensures that agricultural
products can be stored and processed in line with export
standards, reducing post-harvest losses and improving
the quality of exported goods.

Despite the determined framework of EOAP, India
faces challenges translating these into widespread bene-
fits for farmers. Smallholder farmers comprise most of
India’s agricultural sector and often lack the resources to
access AE directly. Many cannot meet the stringent qual-
ity and certification requirements for exports, and set-
up gaps—particularly in rural areas—limit their ability
to store and transport goods efficiently. Furthermore, re-
liance on global markets exposes farmers to price volatil-
ity and demand fluctuations, as seen during the COVID-
19 pandemic, where international demand for certain
agricultural products dropped, affecting farm-level in-
come. The government has attempted to address some
of these challenges by promoting Farmer Producer Or-
ganizations (FPOs) and cooperatives, which allow small-
holders to pool resources, aggregate produce, and ac-
cess better markets collectively. By fostering coopera-
tive models, these policies aim to ensure that the bene-
fits of EOAP approaches extend to smaller farmers and

not just large agribusinesses.

3. Methodology
3.1. Study Design

This study utilizes a quantitative research design to
analyze the impact of EOAP on key economic outcomes
such as FLI, PE, and MS in India’s southern agricultural
sector. The selected study region—Karnataka, Telan-
gana, and Tamil Nadu—represents a diverse agricultural
land with varying levels of integration into AE. By focus-
ing on these three states, the study aims to capture the re-
gional variations in how such policies are implemented
and their effects on different types of agricultural pro-
ducers, including smallholders and larger commercial
farms. The design is structured to examine the inter-
play between policy frameworks and farm-level perfor-
mance through a robust analytical approach. By analyz-
ing farms that are deeply involved in AE and comparing
them with those focused primarily on domestic markets,
the study seeks to identify differences in income stabil-
ity, efficiency, and market resilience. This will allow for
a more granular understanding of how EOAP affects dif-
ferent types of farms within the same geographical con-
text. Key areas of investigation include how access to AE,
impacted by policies such as subsidies, setup improve-
ments, and trade agreements, contributes to changes in
FLI and PE. The study will explore whether these poli-
cies encourage adopting SF and resource management
practices, which are critical for improving production ef-
ficiency. Furthermore, the design will assess how EOAP
strategies affect MS, particularly in price volatility and
demand variations, frequently prejudiced by external
global market conditions.

3.2. Sampling Approach

The sampling approach for this study is designed to
capture a diverse illustration of farms across three south-
ern states of India—Karnataka, Telangana, and Tamil
Nadu. The selection of farms is based on a multi-stage
sampling approach, focusing on geographical and farm-
level features to ensure that the sample reflects the vary-
ing degrees of export market input across these states.
The primary criterion for farm selection is the farm’s
level of engagementin EOAP activities. Farms are consid-
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ered based on their degree of export involvement: those
heavily engaged in exporting, moderately involved, and
those primarily producing for domestic markets. This
classification allows the study to compare and contrast
how different levels of export market participation af-
fectfarm-level results such as FLI, PE, and MS. Additional
selection criteria include farm size (Small, Medium, and
Large), type of crops produced (high-value export crops
and traditional staples), and SF. These criteria are essen-
tial for assessing how different types of farms experience
the impacts of EOAP, particularly concerning farm pro-
ductivity and income stability. The selected farms also
represent a range of socio-economic conditions, provid-
ing a holistic view of how policies mark various farming
communities.

The study covers three key southern states—
Karnataka, Telangana, and Tamil Nadu—each plays a
significant role in India’s agricultural exports. The geo-

graphical distribution of the sample ensures that farms

from different Agro-climatic zones and economic con-
texts are represented. In Karnataka, farms are selected
from regions known for exporting coffee, spices, and
other high-value crops. Telangana’s sample includes
farms that export cotton and fruits, while Tamil Nadu fo-
cuses on a mix of horticultural products and rice, which
are prominent in AE. This geographical diversity pro-
vides a broad perspective on the effectiveness of EOAP
across different agricultural economies. 363 farms are
selected for this study, ensuring adequate representa-
tion across the three states. The sample is distributed
proportionately based on the relative importance of
each state’s agricultural sector to India’s export econ-
omy. This sample size is sufficient to provide statistically
significant insights into how EOAP impacts FLI, PE, and
MS while allowing for regional comparisons between the
states.

The sample summary is given in Table 1, and the
variable types are in Table 2.

Table 1. Sample summary.

State Criteria for Farm Selection Geographical Focus Farm Count
Karnataka Export-focused farms (Coffee, Spices), farm size Regions involved in coffee, spice exports 143
diversity, and technology adoption
Telangana Farms exporting cotton and fruits; varying farm sizes Cotton and fruit-producing regions 114
and export involvement
Tamil Nadu Horticultural products and rice exporters; farms with Horticultural and rice-growing regions 106

different production scales

3.3. Variables

This study focuses on several key variables to as-
sess the impact of EOAP on FLI, PE, and MS. These vari-
ables have been selected to capture the economic, pro-
duction, and market dynamics impacted by implement-
ing export policies in the agricultural sector across Kar-
nataka, Telangana, and Tamil Nadu. Each variable is es-
sential for understanding how farms adapt to and bene-
fit from policies promoting agricultural exports.

i. FLI: FLI is a crucial dependent variable in this study,
representing farms’ economic benefits from domestic
and AE. This variable will be measured through multi-
ple subcomponents:

e Revenue From Exports: The total income gener-

ated from selling crops to international markets,

highlighting the direct effect of EOAP.

e Revenue From Domestic Markets: Income from
sales within India, providing a comparison to de-
termine whether export-focused farms experience
higher or more stable incomes than those that rely
primarily on local markets.

e Income Variability: This will assess how much
income varies over time, impacted by global price
volatility and demand fluctuations in AE. This met-
ric will be essential for evaluating the economic sta-
bility provided by AE.

Data for FLI will be collected through farmer sur-
veys, explicitly asking about revenue from various mar-
ket channels, the share of production sold to AE, and any
government subsidies or incentives received for export

participation.
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ii. PE: PE is a key variable for analyzing how EOAP im-

pacts farms’ operational effectiveness. Efficiency is a
significant focus of export policies, as many such ini-
tiatives promote the adoption of SF and RO inputs to
meet international standards.

This variable will be measured using:

e Input-Output Ratios: The ratio of inputs (seeds,
fertilizers, labor, and capital) to outputs (crop
yields). A lower ratio indicates higher efficiency,
as fewer resources are required to produce a given
output.

e Labor Productivity: Measured as the output
(vield) per unit of labor employed on the farm.
This metric will provide insight into how efficiently
labor is utilized, particularly in farms that have
adopted labour-saving technologies or mechaniza-
tion as part of export-driven efforts.

e Technology Adoption: The extent to which farm-
ers use SF, such as drip irrigation, improved seed
varieties, or mechanized harvesting equipment,
to enhance productivity. AE frequently demand
higher-quality produce, which drives technology
adoption to increase Crop Yield (CY) and quality.

The data for production efficiency will be captured

e Demand Stability: This refers to the consistency
of demand for export-oriented crops. The study
will analyze how frequently farmers face shifts
in export demand, particularly during global eco-
nomic downturns or changes in international busi-
ness policies.

e Risk Exposure: The level of risk farmers face
due to their reliance on AE, which can introduce
pricing and market access uncertainty. This vari-
able will capture perceived and actual risks re-
lated to international market dependencies, in-
cluding supply chain disruptions and trade agree-
ment changes.

Price volatility and demand stability will be ana-
lyzed using secondary data from government sources
and trade organizations, while risk exposure will be as-
sessed through farmer surveys, which report on per-
ceived market risks and strategies for mitigating those
risks.

iv. Policy Participation: A critical independent vari-
able in this study is farmers’ degree of policy partici-
pation. This variable will help determine how adopt-
ing EOAP impacts income, efficiency, and market sta-
bility.

through direct questions in farmer surveys and observa- Policy Participation Includes:

ional n SF, technologi , and th ntiti .
tional data on SF, technologies used, and the quantities e Access to Government Subsidies: The extent to

of inputs applied. which farmers benefit from subsidies and incen-

iii. MS: As a dependent variable, MS is crucial for under- tives aimed at promoting exports, such as financial

standing how exposure to AE impacts the predictabil-
ity and reliability of prices and demand for agricul-
tural products. This variable is significant because
AE can be volatile and prejudiced by global economic
conditions, trade agreements, and geopolitical fac-
tors.

The following sub-variables will be used to assess market
stability:

e Price Volatility: The degree of fluctuation in crop
prices over time. This will be measured using his-
torical price data to determine whether export-
oriented crops experience more significant price
swings than those primarily sold in domestic mar-
kets.

assistance for setup, market linkages, and technol-
ogy upgrades.

e Participation In Trade Agreements: Whether
farmers are part of cooperative structures, Farmer
Producer Organizations (FPO), or other groups
that facilitate access to AE through trade agree-
ments and partnerships.

e Use of Export Infrastructure: The degree to
which farmers utilize export-specific setups like
cold storage, logistics support, and quality certifi-
cation services, often critical for accessing global
markets.

From Table 2 is the Data on policy participation

will be collected through surveys, where farmers report

691



Research on World Agricultural Economy | Volume 06 | Issue 01 | March 2025

their interactions with government programs, coopera-

tives, and export infrastructure.

v. Control Variables: To isolate the effects of EOAP on
the key result variables, several control variables will
be included in the analysis. These include:

e Farm Size: The total land area under cultivation,
as larger farms may have different resources and
capacities for engaging in AE than smallholders.

e Crop Type: The type of crops produced, as
some crops are more export-oriented (e.g., Coffee,
Spices, Cotton), while others are primarily sold in
domestic markets (e.g., Rice, Wheat).

e Geographical Location: The state or region

where the farm is located (Karnataka, Telangana,

or Tamil Nadu), which may affect market access

and the effectiveness of policy implementation.

Table 2. Variable types included.
Variable Sub-Components/Definitions Measurement Method Type of Variable
FLI Revenue from exports, revenue from Farmer surveys (Income Sources, Export Dependent
domestic markets, income variability Share), financial records
PE Input-output ratios, labor productivity, ~ Surveys and observational data on inputs, Dependent
technology adoption outputs, technology usage
MS Price volatility, demand stability, risk Secondary data (Price Trends, Market Dependent
exposure Disruptions), surveys on perceived risks
Policy Access to government subsidies, Surveys on interactions with government Independent
Participation participation in trade agreements, programs, cooperatives, and export
export infrastructure infrastructure
Control Farm size, crop type, geographical Recorded farm data and contextual Control
Variables location analysis

4. Result and Discussion

This research uses descriptive data, regression
models, and cross-s equations to compare farm cash in-
comes, production productivity, and market risk under
Export-Orientation Agricultural Policies (EOAP). Mea-
sures of central tendency provide information about
the average, while variability measures show how data
is spread out. Regression analysis measures the ex-
tent of dependent variables, including income in this

case, from independent variables like export participa-

tion, use of technology, and size of farms, confirming
the coefficients, t-statistics, and p-values. Comparative
coefficients consider changes in input-output ratios be-
fore and after the policy, labor productivity changes, re-
source usage efficiency, and relative market prices’ sta-
bility. As such, all these methods provide a robust assess-
ment of the impact of EOAP on agricultural economics.

The descriptive statistics (Table 3) provide an
overview of the key variables used in the analysis, il-
lustrating the central tendencies and variability across
farms engaged in EOAP activities.

Table 3. Descriptive Statistics.

Variable Mean Standard Deviation Min Max
Revenue from Exports (X) 238425.32 60410.49 156085.12 375620.38
Revenue from Domestic Markets () 185022.91 45701.27 122506.85 295505.47
Income Variability () 54424.29 17811.43 22036.07 82077.48
Input-Output Ratios 1.78 0.56 0.89 2.89
Labor Productivity (Output/Labor) 12.35 3.04 5.04 17.98
Technology Adoption (Scale 1-5) 3.48 1.24 1.02 5.00
Price Volatility (Index 0-1) 0.42 0.18 0.09 0.78
Demand Stability (Index 0-1) 0.87 0.21 0.54 0.99
Risk Exposure (Index 1-5) 3.12 0.89 1.04 4.87
Access to Government Subsidies (Binary 0-1) 0.59 0.24 0.00 1.00
Participation in Trade Agreements (Binary 0-1) 0.31 0.13 0.00 1.00
Use of Export Infrastructure (binary 0-1) 0.45 0.17 0.00 1.00
Farm Size (acres) 15.23 6.72 5.25 32.68
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The mean export revenue is X238,425.32, with a
standard deviation of ¥60,410.49, indicating moderate
farm export earnings variability. The minimum export
revenue is 3156,085.12, while the maximum reaches
X375,620.38. This range shows significant income di-
versity across farms, suggesting that specific farms are
more integrated into AE, leading to higher earnings. The
mean revenue from domestic markets is X185,022.91,
with a lower standard deviation of X45,701.27, indicat-
ing slightly less variation in domestic earnings. The min-
imum revenue from domestic markets is ¥122,506.85,
and the maximum is X295,505.47. While domestic rev-
enues tend to be lower than export revenues, they still
represent an essential income source for many farms.

The income variability—measuring variations in
farm earnings—has a mean of X54,424.29 and a stan-
dard deviation of ¥17,811.43. This moderate variability
suggests that farm income can vary substantially due to
price volatility and market demand. The minimum vari-
ability is ¥22,036.07, while the maximum is ¥82,077.48,
indicating that some farms experience more stable in-
come streams than others, particularly those heavily in-
volved in AE. The input-output ratio, a critical indicator
of production efficiency, has a mean of 1.78, with a stan-
dard deviation of 0.56, indicating relatively efficient re-
source use among farms. The minimum ratio is 0.89,
while the maximum reaches 2.89, reflecting variability
in how well farms convert inputs into outputs. Farms
with lower ratios are more efficient, using fewer inputs
for greater yields.

Labor productivity—measured as output per unit
of labor—has a mean of 12.35, with a standard devia-
tion of 3.04, indicating differences in how effectively la-
bor is utilized across farms. The minimum productivity
is 5.04, and the maximum is 17.98, suggesting that farms
with access to better technology or practices have sig-
nificantly higher productivity. Technology adoption is
measured on a scale of 1 to 5, with a mean of 3.48 and a
standard deviation of 1.24. The range from 1.02 to 5.00
shows that while many farms are adopting modern agri-
cultural technologies, some lag in technology use, possi-
bly due to financial constraints or lack of access.

Price volatility, measured on a scale from 0 to 1, has
a mean of 0.42 and a Standard Deviation (SD) of 0.18.

The minimum volatility is 0.09, and the maximum is 0.78,
indicating that some farms face significant price varia-
tions for their products, especially those dependent on
AE. Demand MS also uses an index of 0 to 1 with a mean
of 0.87 and a standard deviation of 0.21. The relatively
high mean suggests that most farms like consistent de-
mand for their export products, though the range from
0.54 to 0.99 indicates variability in demand MS, likely
tied to market conditions and export agreements. On
a scale from 1 to 5, risk exposure has a mean of 3.12,
with an SD of 0.89. This suggests moderate risk expo-
sure, with some farms perceiving significant risks in AE
(as shown by the maximum of 4.87), while others face
fewer challenges.

Access to export support mechanisms varies across
farms. Access to government subsidies, measured as
a binary variable, shows a mean of 0.59, meaning that
around 59% of farms receive government assistance.
The standard deviation of 0.24 indicates variability in
subsidy access across the sample. Participation in trade
agreements has a mean of 0.31, showing that around
31% of farms are directly involved in agreements facili-
tating exports. This relatively low participation rate sug-
gests that many farms are either not yet fully integrated
into export networks or face barriers to participation.
Using export set-up, another binary variable, has a mean
of 0.45, meaning that 45% of farms utilize set-ups such
as cold storage or transport networks dedicated to ex-
ports. The standard deviation of 0.17 indicates that ac-
cess to this set-up is unevenly distributed across the sam-
ple. The average farm size is 15.23 acres, with a standard
deviation of 6.72 acres, reflecting considerable variation
in the size of farms included in the study. The minimum
farm size is 5.25 acres, and the maximum is 32.68 acres,
indicating a mix of smallholders and larger farms partic-

ipating in export activities.

4.1. Farm-Level Income Analysis

Table 4 and Figure 1 show the regression analysis
for factors affecting FLI, highlighting the impact of export
market input, domestic market revenue, farm size, and
SE. The constant in the model is 1.23, with a t-statistic of
11.18 and a p-value of 0.001, suggesting that even with-
out considering the impact of the independent variables,
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FLI remains significant. This reflects an average base-
line FLI. The coefficient for export market input is 0.48,
with a t-statistic of 5.33 and a p-value of 0.002, indicating
a strong positive relationship between export participa-

tion and FLI. Farms involved in AE tend to experience a
substantial increase in income, highlighting the impor-
tance of international market integration for increasing

profitability.

Table 4. Regression analysis.

Variable Coefficient Standard Error t-Statistic p-Value
Constant 1.23 0.11 11.18 0.001
Export Market Input 0.48 0.09 5.33 0.002
Domestic Market Revenue 0.32 0.07 4.57 0.004
Farm Size 0.65 0.08 8.03 0.003
SF Adoption 0.19 0.06 3.17 0.002
Regression Analysis Coefficients

Constant

Export Market Participation

g Domestic Market Revenue

z
Farm Size
Technology Adoption
0.0 02 0.4 06 08 10 12 14

Coefficient

Figure 1. Regression analysis.

Domestic market revenue also contributes posi-
tively to FLI, with a coefficient of 0.32, a t-statistic of 4.57,
and a p-value of 0.004. Although the effect is smaller
than export market input, this result suggests that do-
mestic sales play an importantrole in income generation,
complementing export benefits. Farm size exhibits a co-
efficient of 0.65, with a t-statistic of 8.03 and a p-value
of 0.003, showing that larger farms tend to have higher
income levels. This reflects the economies of scale that
larger farms enjoy, such as the ability to produce and sell
in more significant volumes, benefiting from export and
domestic market openings.

Finally, technology adoption positively impacts FLI
with a coefficient of 0.19, a t-statistic of 3.17, and a p-
value of 0.002. Modern agricultural technologies en-
hance productivity, efficiency, and crop quality, increas-

ing profitability. The relatively minor coefficient com-
pared to other variables suggests that while technology
adoption is beneficial, it plays a more moderate role in
impacting farm-level income in the context of export-

driven policies.

4.2. Production Efficiency Outcomes

Table 5 and Figure 2 present the regression anal-
ysis for input/output ratios, indicating how efficiently
farms use inputs to produce outputs. The constant is
1.15, with a t-statistic of 11.50 and a p-value of 0.001,
indicating a strong baseline efficiency level. The post-
policy input/output ratio shows a negative coefficient of
-0.36, with a t-statistic of -5.14 and a p-value of 0.004,
suggesting that export-oriented policies have improved
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efficiency by reducing the input required per output unit.
In contrast, the pre-policy input/output ratio has a pos-
itive coefficient of 0.58, with a t-statistic of 7.25 and a
p-value of 0.003, indicating that farms were less efficient

before implementing these policies. Larger farms (coeffi-
cient of 0.32) and those adopting SF (coefficient of 0.45)
also show significant efficiency improvements, as indi-
cated by t-statistics of 6.40 and 5.00, respectively.

Table 5. Input/Output Ratios.

Variable Coefficient Standard Error t-Statistic p-Value
Constant 1.15 0.10 11.50 0.001
Post-Policy Input-Output Ratio -0.36 0.07 -5.14 0.004
Pre-Policy Input-Output Ratio 0.58 0.08 7.25 0.003
Farm Size 0.32 0.05 6.40 0.002
Technology Adoption 0.45 0.09 5.00 0.003

Input/Output Ratios Coefficients

Constant

Post-Policy Input-Output Ratio

Pre-Policy Input-Qutput Ratio

Variable

Farm Size 4

Technology Adoption

T T T
—0.50 =0.25 0.00

Coefficient

Figure 2. Input/Output Ratios.

Table 6 and Figure 3 highlight the results for la-
bor productivity. The constant is 1.35, with a t-statistic
of 11.25 and a p-value of 0.001, demonstrating a strong
baseline for productivity. The post-policy labor pro-
ductivity coefficient is 0.49, with a t-statistic of 5.44
and a p-value of 0.002, indicating a positive and sig-
nificant increase in productivity following the adoption
of EOAP. This suggests that farms have become more
labour-efficient after implementing these policies. The
pre-policy labor productivity coefficient is lower at 0.23,
with a t-statistic of 3.83 and a p-value of 0.005, show-
ing that productivity was notably lower before policy
changes. Larger farms (coefficient of 0.61) and those
that adopt SF (coefficient of 0.37) are more productive,

as shown by t-statistics of 8.71 and 4.63.

Table 7 and Figure 4 examine resource use effi-
ciency. The constant is 1.11, with a t-statistic of 12.33
and a p-value of 0.001, showing strong starting point ef-
ficiency in RO. The post-policy resource use efficiency
has a positive coefficient of 0.56, with a t-statistic of
7.00 and a p-value of 0.001, indicating significant im-
provements in the efficient use of resources after im-
plementing EOAP. The pre-policy coefficient is lower at
0.35, with a t-statistic of 5.00 and a p-value of 0.003, sug-
gesting less efficient resource use before policy changes.
Farm size (coefficient of 0.43) and SF adoption (coeffi-
cient of 0.29) also positively impact RO, with t-statistics
of 7.17 and 5.80.
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Table 6. Labor Productivity.

Variable Coefficient Standard Error t-Statistic p-Value
Constant 1.35 0.12 11.25 0.001
Post-Policy Labor Productivity 0.49 0.09 5.44 0.002
Pre-Policy Labor Productivity 0.23 0.06 3.83 0.005
Farm Size 0.61 0.07 8.71 0.001
Technology Adoption 0.37 0.08 4.63 0.003

Labor Productivity Coefficients

Constant

Post-Policy Labor Productivity

? Pre-Policy Labor Productivity
s
Farm Size
Technology Adoption
0.0 0.2 04 06 0.8 10 12 14
Coefficient
Figure 3. Labor productivity.
Table 7. RO Efficiency.
Variable Coefficient Standard Error t-Statistic p-Value
Constant 1.11 0.09 12.33 0.001
Post-Policy Resource Use Efficiency 0.56 0.08 7.00 0.001
Pre-Policy Resource Use Efficiency 0.35 0.07 5.00 0.003
Farm Size 0.43 0.06 7.17 0.002
Technology Adoption 0.29 0.05 5.80 0.002
Resource Use Efficiency Coefficients
Constant
Post-Policy Resource Use Efficiency
? Pre-Policy Resource Use Efficiency
2

Farm Size

Technology Adoption

' T T T T T T
0.0 0.2 0.4 0.6 0.8 10 12
Coefficient

Figure 4. Resource use efficiency.
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4.2.1. Market Stability Findings

Table 8 and Figure 5, Figure 6 present the regres-
sion analysis results on market price stability. The con-
stant is 1.10, with a t-statistic of 10.00 and a p-value of
0.001, indicating a significant baseline level for market
prices. The post-policy price volatility shows a negative
coefficient of -0.48, with a t-statistic of -6.00 and a p-
value of 0.001, indicating that EOAP has contributed to
stabilizing market prices by reducing price variations. In
contrast, the pre-policy price volatility has a positive co-

efficient of 0.37, with a t-statistic of 6.17 and a p-value
of 0.002, suggesting that price volatility was higher be-
fore these policies were implemented. Export market
demand has a strong positive coefficient of 0.52, with a
t-statistic of 7.43 and a p-value of 0.001, showing that
higher demand from AE contributes to more excellent
price stability. Additionally, the coefficient for supply
chain infrastructure is 0.29, with a t-statistic of 5.80 and
a p-value of 0.002, indicating that improved set-up plays
a significant role in stabilizing prices by supporting effi-
cient market operations.

Table 8. Market Price Stability.

Variable Coefficient Standard Error t-Statistic p-Value
Constant 1.10 0.11 10.00 0.001
Post-Policy Price Volatility -0.48 0.08 -6.00 0.001
Pre-Policy Price Volatility 0.37 0.06 6.17 0.002
Export Market Demand 0.52 0.07 7.43 0.001
Supply Chain Infrastructure 0.29 0.05 5.80 0.002

Market Price Stability Coefficients

Constant
Post-Policy Price Volatility 4

Pre-Policy Price Volatility -

Variable

Export Market Demand -

Supply Chain Infrastructure

T T T
—0.50 —0.25 0.00

T T T
0.25 0.50 125

Coefficient

Figure 5. Market Price Stability.

Table 9 focuses on supply chain stability. The con-
stant is 1.21, with a t-statistic of 10.08 and a p-value of
0.001, showing strong baseline efficiency in the supply
chain. The post-policy supply chain efficiency has a pos-
itive coefficient of 0.44, with a t-statistic of 6.29 and a p-
value of 0.001, indicating that EOAP has significantly im-
proved supply chain stability, allowing smoother opera-
tions and fewer disruptions. The pre-policy coefficient
is lower at 0.33, with a t-statistic of 5.50 and a p-value of
0.003, suggesting less efficient supply chains before the

policy changes. Export market demand remains an im-
portant factor, with a coefficient of 0.56, a t-statistic of
6.22, and a p-value of 0.002, demonstrating that strong
demand from AE leads to more stable and reliable supply
chains. The use of export infrastructure also positively
impacts supply chain stability, with a coefficient of 0.38,
at-statistic of 5.43, and a p-value 0of 0.003, indicating that
infrastructure improvements are crucial for supporting
the smooth flow of goods and reducing supply chain dis-

ruptions.
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Supply Chain Stability Coefficients

Constant

Post-Policy Supply Chain Efficiency

Pre-Policy Supply Chain Efficiency

Variable

Export Market Demand

Use of Export Infrastructure

T
0.4

T
0.2

f
0.0

T T T T
0.6 0.8 1.0 1.2
Coefficient

Figure 6. Supply chain stability analysis.

Table 9. Supply Chain Stability.

Variable Coefficient Standard Error t-Statistic p-Value
Constant 1.21 0.12 10.08 0.001
Post-Policy Supply Chain Efficiency 0.44 0.07 6.29 0.001
Pre-Policy Supply Chain Efficiency 0.33 0.06 5.50 0.003
Export Market Demand 0.56 0.09 6.22 0.002
Use of Export Infrastructure 0.38 0.07 5.43 0.003

This proposed study uses survey data to analyze
farm income, production frontier, and market risks un-
der EOAP. In this case, the descriptive statistics offer an
understanding of the main findings concerning the vari-
ability of income, the level of technology, and the vari-
ability of prices. Hypothesis testing reveals the most sig-
nificant predictors of income, including export market
participation, domestic revenue, and technology, among
others. In addition, input-output ratios and labor pro-
ductivity are used to analyze efficiency before and af-
ter the policy effect. Market stability is described by
price fluctuation and supply chain information. This in-
tegrated approach employs multivariate regression and
sound statistical tests to affirm the policy effects on agri-
cultural performance.

The present research distinguishes itself from the
previous works, focusing on farm-level effects of export
promotion policies in agriculture, while prior studies
were at the macro or sector levels. Asgarov3”] provides
an overview of the general economic impacts of export

promotion policies; on the other hand, this paper ex-
plores the firm-level performance regarding production
efficiency and market stability. While Aragie et al. 38! fo-
cus on export promotion and food security for African
economies, the current study analyses how they affect
inequality between smallholder and commercial farms.
Koff et al.[3] only consider socio-environmental impli-
cations in Mexico’s pineapple industry, while this study
broadens the approach by including market conditions
and sustainability. To this end, the study fills these
gaps to propose a systematic understanding of how
export-oriented policies affect farm-level performance
and costs with input on socio-economic and environ-

mental concerns.

5. Conclusion and Future Work

The findings of this study confirm that EOAP plays a
significant role in enhancing FLI, PE, and MS, particularly
for farms that are well-integrated into global markets.
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Farms contributing to export activities experience
higher incomes and greater operational efficiency, pri-
marily driven by the adoption of SF and improved access
to export infrastructure. EOAP stabilizes supply chains
and reduces market price volatility, enhancing overall
market flexibility. However, the study also reveals dis-
parities in how different types of farms benefit from
these policies. More significantly, commercial farms are
better positioned to take advantage of export opportuni-
ties, while smallholder farmers often face barriers such
as limited access to AE, infrastructural constraints, and
challenges in meeting international quality standards.
These issues underscore the need for more targeted sup-
port mechanisms, such as improved set-up, cooperative
models, and policy adjustments, to ensure that the ben-
efits of EOAP strategies are more broadly shared. In
conclusion, while EOAP can potentially drive significant
economic improvements in India’s agricultural sector, a
more comprehensive approach is necessary to extend
these benefits to all farmers. Policymakers should fo-
cus on creating enabling conditions for smallholders,
including enhanced access to AE, financial support, and
capacity-building initiatives.

By addressing these gaps, India can better leverage
its agricultural potential in global markets while devel-

oping SF and inclusive rural development.
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