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ABSTRACT

Agriculture plays a significant role in the country’s economy still there are inefficiencies in logistics of sec-
tor which hinder farmers’ profitability. The Government of India (GoI) has launched the Kisan Rail (KR) scheme 
in 2020 which aims to address these challenges by providing an affordable and accessible rail transport system 
for agricultural produce. This study evaluates the effectiveness of KR scheme in Madhya Pradesh. The evaluation 
uses  four variables namely accessibility, affordability, awareness, market access, and income enhancement to as-
sess the effectiveness of KR scheme. The convergent parallel mixed-methods approach was used and qualitative 
data was analysed using techniques such as word cloud & triangulation. The quantitative analysis was done using 
Pearson correlation and fractional logistics regression.  The findings revealing that KR significantly improves af-
fordability, market reach, and income stability, especially for small and medium farmers. However, infrastructure 
gaps, first-mile connectivity issues, scheduling inefficiencies, and inconsistent policy implementation hinder full 
adoption. Additionally, limited awareness and outreach, particularly among marginal and female farmers, restrict 
utilization. The study highlights KR’s potential in reducing post-harvest losses and bypassing intermediaries but 
calls for stronger government intervention, infrastructure upgrades, dynamic pricing models, and digital integra-
tion to maximize impact. Future research should explore KR’s long-term sustainability using longitudinal studies 
and advanced econometric models to enhance India’s agricultural supply chain.
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1. Introduction
Indian Railways (IR) with the history of 150 years 

is the nation’s lifeline which facilitates connectivity 
for citizens and transportation of goods, serving as a 
crucial component in the country’s logistical frame-
work [1]. It is the fourth largest in the world after USA, 
China, and Russia. It has 67,856 kms route length  and 
is considered to be the lifeblood of the economy. With 
a monopoly by the Railways Board, it remains the 
most popular mode of transportation in country for 
passenger and freight transportation. Over the years, 
there has been notable growth witness in IR. In the fi-
nancial year 2024, the passenger traffic has increased 
by 5.2%, while the freight (FG) business has grew by 
5.3% with 158.8 crore (cr) tonnes (tn) revenue from 
FG earnings [2]. Moreover, IR plays a significant role in 
country’s agriculture economy by facilitating efficient 
PT of agriculture goods, enhancing market access, and 
thus, contributing to the development rural parts of the 
country. In the 2023, India has exported 17.7 million 
(mn) tn rice and IR has been instrumental by providing 
logistic support. Similarly, fertilizers supply chain (SC) 
across the country has been transported by IR ensuring 
its timely availability to the farmers (49.5 mn tn in FY 
22) [3]. So, IR is pivotal in movements of bulk commod-
ities for the agriculture sector. Furthermore its helps 
in linking agriculture produces with urban markets by 
ensuring timely and affordable delivery. IR reduces 
not only reduces the transit time but also reduces 
the post-harvest losses for the farmers ensuring that 
the A&AS becomes more resilience to global compet-
itiveness. This could be observed by as the agricul-
ture exports increase to $50 billon (bn) in 2022–23 
[4] and positioning India as global leader in rice, spices 
and cotton production [5]. 

Further, the Government of India (GoI) deter-
mined about improving the supply chain in agriculture 
sector by putting continuous strategic efforts using the 

Ministry of Road Transport and Highways (MoRTH) 
and the Ministry of Railways (MoR). This is due to Ag-
riculture and allied sectors (A&AS) contributes 18% 
to the GDP [6] and employs to 42.3% of the country’s 
workforce and sustains livelihoods for over 700 million 
rural residents [4]. Furthermore, as per the estimates of 
NABSCON 2022 study the post-harvest losses consist 
of 2.35% of the total GDP at current price [7].  The major 
focus of the both the ministries is on improving and 
develop transport infrastructure for better connectiv-
ity, minimize post-harvest losses, and enhance supply 
chain efficiency. Despite of these efforts there has been 
inefficiencies recorded in the agri-supply chain which 
includes inadequate PT facilities, below-par storage 
facilities, lack of linkages with market, fragmented 
land-holdings, and many more. Additionally, according 
to Parwez, 2016 these inefficiencies results in post-har-
vest losses which has been estimated to be between 
30%–35% of total production. Similarly, dominance 
of intermediators, and higher transportation cost are 
also other factors which leads to reduction in farmers 
income [8]. Further the NITI Aayog report further iden-
tifies challenges such as it takes 2–3 days longer than 
road, with increased transit time, procedural delays, 
absence of freight time-table, multi-modal handling 
due to lack of first and last mile connectivity, lack of 
terminal infrastructure, maintenance of goods sheds 
and warehouses, uncertainty in supply of wagons with 
adequate facilities are some rail based agri-supply 
chain issues [9]. 

But over the years, IR been an important cog in 
the wheel in the agri-supply chain. This has been iden-
tified by the inter-ministerial committee on doubling 
farmers income (2016) as part of its recommendation 
insisted on using the IR network to help bridge the 
logistics gaps [10]. Currently, one of the major com-
modities transported by IR food grains accounts of 
21.27% as a share of total production which also in-
cluded imports by 2023 [11]. This might seems to be the 
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meniscal in current phase but with the GoI strategic 
restructuring and expansion plan of IR to increase the 
freight traffic by 47% from the current by 2030. Also, 
India wants to reduce its net logistics cost which is at 
14%–15% whereas the global benchmark is at 8% [12]. 
IR will play a curative role due to advantage with cost 
and sustainability. IR with technological initiatives in 
terms of signally and project Kavacch, and advancing 
rail infrastructure through dedicated freight corridors 
(DFC), the National Rail Plan (NRP), Amrit Station 
Scheme, Multi Model Cargo Terminal and PM Gati 
Shakti Mission. Hereby, the National Rail Plan envisag-
ing to increase the IR modal share by 45% in freight by 
2030 from current share and reducing the freight cost 
by 30% [12]. Dedicated Freight Corridors, Amrit Station 
Scheme, electrification, automation, high-speed rail 
projects, and the PM Gati Shakti Plan for enhancement 
in infrastructure and  industrial connectivity. Such 
modernization efforts by IR is paving the way towards 
robust, faster and resilient role of the IR in the freight 
share and in agri-supply chain. 

Currently, the most recent and significant efforts 
of IR to improve the agri-supply chain is the Kisan Rail 
(KR), launched in August 2020, dedicated to transport-
ing perishable agricultural commodities such as fruits, 
vegetables, dairy products, meat, and fish from produc-
tion centres to consumption markets across the coun-
try [13]. By February 2023, Indian Railways had operated 
2,359 KR services, transporting approximately 7.9 lakh 
tonnes of perishables [14]. To further support farmers, 
the "Operation Greens—TOP to Total" scheme by the 
Ministry of Food Processing Industries provides a 50% 
subsidy on freight charges for transporting fruits and 
vegetables via KR [13]. Additionally, Indian Railways has 
established temperature-controlled perishable cargo 
centres at key locations such as Nashik, New Azadpur, 
and Singur [15]. The "Operation Greens—TOP to Total" 
scheme, launched in 2020, also extends subsidies of 
50% on transportation and storage to stabilize the 
supply of tomato, onion, and potato crops [14]. Further-
more, the Agricultural Marketing Infrastructure (AMI) 
Scheme, under the Integrated Scheme for Agricultural 
Marketing (ISAM), supports the construction and ren-

ovation of godowns and warehouses in rural areas to 
enhance storage capacity [1]. As of June 2024, 48,512 
storage infrastructure projects, with a combined capac-
ity of 940 lakh tonnes, have been sanctioned across 27 
states [15]. These initiatives underscore Indian Railways’ 
commitment to enhancing agricultural logistics, ensur-
ing the timely delivery of produce, and improving the 
livelihoods of farmers across India [16]. 

By analyzing past initiatives, schemes, and pro-
grams, alongside the modernization efforts undertaken 
by IR to develop the agri-supply chain above, this study 
employs the theoretical framework of meta-policies ad-
vocated by Yehezkel Dror to assess the effectiveness of 
the KR scheme implemented by IR between 2020 and 
2024. The evaluation primarily focuses on understand-
ing farmers’ perceptions. Thus examining the scheme’s 
effectiveness by using four variables efficiency, accessi-
bility, affordability, and awareness levels among benefi-
ciaries. This study aims to provide valuable insights for 
policymakers, highlighting the key challenges faced by 
rail transport in the agri-supply chain and offering rec-
ommendations for integrating policy measures within 
IR’s ongoing and future modernization strategy to en-
hance rail-based agricultural logistics.

The study use the geographical centred in the 
state of Madhya Pradesh (MP), India, which is stra-
tegically located in the central region of the country, 
serving as a key junction in the IR network, connecting 
all four regions of India. Additionally, MP’s economy is 
agrarian, making it a critical focal point for this study. 
Furthermore, under the KR scheme, a total of seven-
ty-four (74) trains operated from Madhya Pradesh 
until March 31, 2023, establishing it as a key railway 
junction facilitating train operations from various 
states across the country. Thus, the study assesses 
farmers’ perceptions regarding the effectiveness of the 
KR scheme in enhancing the agri-supply chain in MP. It 
hypothesizes that the KR scheme has significantly im-
proved agricultural logistics by increasing accessibility, 
affordability, awareness, and farmers’ income, thereby 
strengthening the overall efficiency of the rail-based 
agri-supply chain in the MP region. The following are 
the research questions and hypothesis which guides 
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the study:
1. How effective is the Kisan Rail scheme in improving 
the agri-supply chain logistics for farmers in MP? 
2. What are the key logistical challenges faced by farm-
ers while utilizing KR scheme for their agriculture pro-
duce logistics?
3. To what extent has the KR scheme enhanced farmers’ 
accessibility to rail-based agricultural transportation in 
MP?
4. How has the affordability of rail transport under the 
KR scheme impacted farmers’ participation in agri-logis-
tics? 
5. What is the level of awareness among farmers regard-
ing the KR scheme and its benefits? 
6. Has the KR scheme contributed to an increase in farm-
ers’ income and overall agricultural productivity?

H1. There is no significant accessibility of KR scheme for 
farmers in MP.

H2. Farmers in MP has limited awareness about KR 
scheme and its associate benefits.

H3. The KR scheme has not improved the affordability 
and cost effectiveness of rail-based transportation in In-
dia.

H4. The KR scheme has no significant improved farmers 
access to distant markets for their agriculture produce 
in MP.

H5. The KR scheme has not significantly contributed to 
enhancing farmers income in MP. 

2. Literature Review
There has been a notable increase in scholarly 

literature examining the integration of visual tools and 
mixed-method approaches in policy evaluation. These 
studies highlight the advancements in policy assess-
ment methodologies and the challenges associated 
with ensuring effective decision-making. This paper be-
gins by exploring the significance of visual tools, such 
as triangulation, and word clouds, and cross tabulation 

in evaluating policy effectiveness within governance 
and policy analysis. The discussion then shifts to an 
examining five policy factors identified from the quali-
tative analysis  using regression modelling and Pearson 
correlation (correlation). Thus, contributes towards 
strategic planning which constitutes the central focus 
of this study. Thus, the paper incorporates analysis of 
demographic comparison and leads to evidence-based 
policymaking. Furthermore, the study evaluates key 
variables, methodological frameworks, and empirical 
findings concerning the effectiveness of these tools in 
contemporary policy evaluation and governance prac-
tices.

2.1. Challenges of Transportation Systems 
in Agri-Supply Chain in India 

The A&AS sector in India faces numerous chal-
lenges in transportation [17], including inadequate rural 
infrastructure [18], high transportation costs [19], lack of 
cold storage chain logistics [20], dependence on inter-
mediaries, seasonal and weather-related disruptions, 
fragmented supply chains, limited access to modern 
transport facilities, and policy gaps [21]. Various studies 
shows that a significant portion of India’s rural roads 
remain unpaved, and outdated transportation systems 
lead to increased post-harvest losses [22, 23]. Thus, in-
vestments in rural transportation and modern logistics 
networks are crucial to addressing these bottlenecks. 
Smallholder farmers, who constitute the majority of 
India’s agricultural workforce, face disproportionate 
burdens due to lack of affordable transport options 
[24]. In India, the logistic costs constitute up to 14% for 
outbound food grain production, making it difficult for 
farmers to compete in urban markets [25]. Inefficiencies 
in logistics, such as fragmented supply chains and lack 
of cold storage linkages, further escalate costs and lead 
to significant losses [21]. Despite government initiatives 
like the Pradhan Mantri Gramin Sadak Yojana (PMGSY) 
for rural road development and KR for agricultural 
freight transport, gaps in policy implementation [21] 
and technological adoption continue to hinder efficient 
agricultural transportation [26]. The adoption of smart 
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logistics solutions, such as GPS-enabled tracking sys-
tems and digital marketplaces, remains limited due 
to poor digital infrastructure and lack of awareness 
among rural farmers [26].

2.2. Role of PT In Agri-Supply Chain in In-
dia

The PT systems, encompassing railways and gov-
ernment-operated bus services, offer a cost-efficient 
alternative to commercial logistics, especially for small-
scale farmers who lack access to cold storage and 
expedited freight choices. The access to vital PT infra-
structure and services is crucial for agricultural growth 
globally, as it enhances market competitiveness, prices 
stability and promotes efficient and inclusive agricul-
tural value chains both locally and internationally [27, 

28]. Furthermore studies highlight that inadequate rural 
transport infrastructure leads to post-harvest losses 
and increased transaction costs for farmers [28]. In In-
dia, the deficiency in the PT forces farmers to depend 
on exploitative intermediaries, resulting in diminished 
profit margins and economic hardship [29].  Many stud-
ies has provide support to the improved PT has leads 
to better agriculture and rural development [30–32]. 
Additionally, the improved subsidies which reduces 
transportation cost and travel time improves farmer 
participation in markets and helps not in improving 
the farms productivity but increases the income of 
farmers [33]. The reduce these inefficiencies recently the 
IR has introduce the KR as a game-changer, facilitating 
the rapid movement of perishable agricultural goods 
across states [34]. 

2.3. Relevance of IR in Agri-Supply Chain

IR is an essential player in India’s PT system. It 
one of the key player in agri-supply chain management 
by ensuring cost-effective and large-scale transporta-
tion of farm produce. Initiatives like KR and Dedicat-
ed Freight Corridors (DFCs) have enhanced logistics 
efficiency, improved market access for farmers, and 
reduced post-harvest losses [35]. In India IR is more 
economical than road transport for bulk agricultural 

commodities, and its ability to handle high-volume 
shipments reduces logistics costs per unit [36]. The im-
plementation of DFCs has improved freight efficiency 
by decongesting passenger routes and allowing faster 
movement of essential commodities. KR, launched in 
2020, provides dedicated railway services for perisha-
ble commodities, reducing transit times and post-har-
vest losses. Government subsidies and flexible freight 
rates have encouraged small and marginal farmers to 
utilize railway services for accessing distant markets [13].

However, IR faces challenges in cold chain logis-
tics, particularly the limited availability of refrigerated 
wagons and cold storage facilities at railway stations [9]. 
To strengthen its role in agri-supply chains and public 
transport, the railways must focus on improving last-
mile connectivity, expanding cold chain infrastructure, 
and integrating digital solutions. Fostering public-pri-
vate partnerships in railway freight operations can 
attract investment in logistics hubs, modern storage 
facilities, and dedicated agri-freight corridors [36].

2.4. Role of KRs in Improving Agri-Supply 
Chain

The primary objective of KR, established in Au-
gust 2020, was to mitigate post-harvest losses, enhance 
market accessibility for farmers, and facilitate the ex-
pedited transportation of both perishable and non-per-
ishable agricultural goods [13]. It leverages the vast 
network of IR and provides a cost-effective alternative 
to road transportation, which is often unreliable and 
expensive for small farmers [37]. In India, traditionally 
small and marginal farmers have faced transportation 
limitations, resulting in excessive dependence on local 
markets and intermediaries [38]. KR as a freight conces-
sion scheme enable the farmers to bypass the interme-
diaries and ensures fair pricing of the agri-commod-
ities in turn ensuring increased profitability to them 
[12]. Furthermore the IR integrated cold chain logistics 
which resulted in reduction of post-harvest losses to 
15%–20% , especially for the perishable commodi-
ties [9, 35]. But inadequate cold storage infrastructure 
at terminal level is a major challenge [39]. Additionally, 
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another improvement in the KR which other studies 
has highlighted that rail-based logistics reduces cost 
by 20%–25% and greenhouse gases to 30% compared 
to road [9]. Thus, looking at various significance of KR it 
still has operational challenges make  such as last-mile 
connectivity [25], limited awareness among farmers [26], 
lack of digital logistic management [26],  storage facili-
ties (terminal) [9, 35]. 

2.5. Theoretical Framework—Meta Policies

Yehezkel Dror’s Meta-Policy Approach is a high-
er-order policy framework that guides and shapes 
sectoral policies, ensuring adaptability and long-term 
effectiveness [40]. Meta policies refer to policies on how 
to make policies, focusing on characteristics of policy 
making systems and mega policies. They can be used 
behaviourally to describe and explain actual phenome-
na, providing better frameworks for data identification 
and interrelating policy variables. Similarly, metapolicy 
can be used normatively to indicate meta-policy ar-
rangements needed for better policymaking. Both uses 
are interrelated, with all normative recommendations 
based on behavioural knowledge. To apply the meta-
policy concept effectively in social science, comprehen-
sive knowledge on actual social science meta-policies, 
their relationships with outputs, and the values aimed 
at advancing social science is required. The main utility 
of social science metapolicy is to stimulate research, 
study contemplation, design, and analysis at the meta-
policy level [39].

As, policy sciences aims towards instrumen-
tal-normative policymaking refinement within morally 
acceptable values. Furthermore, it emphasizing the 
importance of explicit consideration of social science 
metapolicy issues in all social science policy concerns 
[41]. Thus, this conceptual model, policymakers can de-
sign integrated, future-ready solutions that maximize 
the potential of KR and enhance overall agri-culture. 

2.6. Measure and Methods of Assessing the 
Effectiveness 

The measuring and assessing the effectiveness of 

the public policy (schemes and programme) is crucial 
process and requires a multi dimension approach in 
sectors such as health-care, education, transporta-
tion, agriculture and many more [42]. Mix Methodology 
amalgamate qualitative insights with quantitative 
data, facilitating a more nuanced comprehension of 
policy efficacy. This method tackles external validity 
and generalisation concerns, bolstering results via 
triangulation [43]. In public health, mixed approaches 
have been utilised to evaluate programs aimed at high-
risk populations, highlighting the complex nature of 
health treatments [44]. Bohatá et al. (2017) assesses the 
social effectiveness through principles of good public 
administration, open government, and social and eth-
ical auditing. Furthermore use of binary analysis, by 
using dichotomous questions, distil intricate concerns 
into digestible data points, facilitating the rapid identi-
fication of areas requiring enhancement [45, 46]. In recent 
times visual instruments  such as triangulation, and 
word clouds have become increasingly popular in pub-
lic policy research and qualitative evaluation because 
they simplify intricate data and improve decision-mak-
ing. The triangulation method incorporates several 
data sources, methodologies and theoretical discussion 
into a valid datapoints which enhances the validity 
of policy. This method revamps the policy efficacy 
by corroborating data via qualitative sources and 
thus mitigate the biases [47, 48]. In qualitative research 
another method of analysis is to condensing major 
themes from stakeholder comments, policy papers, and 
public sentiments using word clouds. Thus, this meth-
ods of visualizing helps in enable rapid identification of 
policy priorities [49, 50].

Furthermore review of literature reveals that 
in quantitative analysis were dependent variable is 
proportion and often bound between 0 and 1 then 
modelling is done using fractional multinomial logistic 
regression model (FMLOGIT) [51]. This model is imple-
mented using quasi-maximum likelihood estimates 
which allows the authors to estimated different explan-
atory variables influencing the proportion of demo-
graphic variables. This form of analysis gives insights 
into which factors incentivize or limits diversification 
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strategies, which helps the policy makers to identify 
targeted areas for intervention [52]. Further, such anal-
ysis has deployed in Habib et al. (2023) were exam-
ination of livelihood diversification patterns among 
rural households in Pakistan. Here dependent variable 
was modelled as fractions of income from different 
sources which are valued as 0 and 1 [51]. Studies suggest 
fractional logistic regressions which offers analytical 
insights for identifying overlaps, inconsistencies and 
complementarities across multiple policy variables. 
Further this analysis support multi-criteria evaluations 
and enhances stakeholders dialogue. Thus, clarifies the 
relative influence of policy dimensions [53]. 

Thus, among various research methodologies, mix 
method proves to be an effective method for this study.  
As it measures effectiveness depending on the domain 
and specific evaluation criteria [53]. Traditional methods 
of effectiveness measurement rely heavily on quanti-
tative regression metrics, while recent advancements 
incorporate qualitative and mixed-method approaches 
to provide a more holistic assessment [52].

3. Research Methodology
The study deploys the convergent parallel 

mixed-method research design. According to this  de-
sign both quantitative and qualitative data are collect-
ed simultaneously and analysed independently before 
being integrated for interpretation [54]. During the study 
both the phase were conducted simultaneously. In 
the qualitative phase, data collection was conducted 
through focus group discussions (FGDs) using semi 
structured questionnaire, with farmer groups, each 
consisting of average five participants, across three 
railway stations in the state of MP, India [55].

The quantitative phase of the study was conduct-
ed concurrently with the qualitative phase, aligning 
with the research design. A simple random sampling 
technique, a form of probability sampling, was utilized 
in this phase [56]. Given that only three railway stations 
in the state facilitated KR operations and all three sta-
tions were part of data collection [55]. There were four 
different teams deployed two for each type of methods 

(qualitative and quantitative). Post the data collection 
for both data-set cleaning and analyses were done by 
their respective teams. Finally, post completion of anal-
ysis both data were integrated for final interpretation. 
Thus, this research design enables a comprehensive 
assessment of the KR scheme’s effectiveness and facili-
tates the identification of areas requiring improvement. 
The geographical selection of the area (MP state) has 
been justified in the above introduction. 

The data collection was done using semi-structure 
questionnaire for qualitative phase and for the quan-
titative phase a questionnaire with forty-two question 
was developed from the literature review. This ques-
tionnaire consist of six sections, section 1 consist of 
demographic details collect respondent data on age, 
gender, education, caste, landholding, and irrigation. 
Section two evaluates accessibility using ease of access, 
station proximity, and booking challenges. The afforda-
bility variable was examines in section three using KRs 
cost-effectiveness, including subsidized freight rates 
and comparative transport costs. Awareness assesses 
farmers’ knowledge, promotional exposure, and infor-
mation needs. The fourth section was tried to explore 
the market accessibility factor using expanded market 
reach, middlemen elimination, and bulk transport. The 
last section was about income enhancement analyses 
through profitability, post-harvest loss reduction, and 
earnings. The binary questions were use to facilitates 
assessment of efficiency, challenges, and policy recom-
mendations for optimizing railway-based agricultural 
logistics.

The data collection process was implemented 
in two parallel phases which were conducted simul-
taneously. A total of four teams were formed for data 
collection, with two teams assigned to qualitative data 
collection and two teams to quantitative data collec-
tion. Each team comprised four members, resulting 
in the engagement of twelve (12) field staff and four 
(4) researchers in the overall data collection process. 
The qualitative teams were responsible for conducting 
FGDs with farmers, while the quantitative teams ad-
ministered surveys among beneficiary farmers. To en-
sure accuracy and minimize survey bias, the qualitative 
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and quantitative teams conducted their respective data 
collection activities at different time periods to facili-
tate an independent analysis of the effectiveness of the 
KR scheme.

Four teams (one qualitative and two quantitative) 
were assigned to survey three railway stations, namely 
Indore and Ratlam, due to their geographical proximity, 
while the remaining teams were deployed at Chhind-

wara railway station. A pilot study was conducted at 
Indore station on December 17th and 18th, 2023, to 
assess the validity of both the qualitative and quantita-
tive questionnaires. Based on the findings of the pilot 
study, minor modifications were made to the question-
naires to enhance data accuracy. The final survey was 
conducted at the three selected stations between De-
cember 19th and 26th, 2023 (Figure 1).

Figure 1.  Timeline of the data and number of FGD and Survey Respondents collected daily. 
Source: Compiled by Author using Tableau. 

To maintain methodological rigor, the qualitative 
team first conducted FGDs in Indore, while the quan-
titative team simultaneously conducted surveys in 
Ratlam, and the process was later reversed. Similarly, 
in Chhindwara, the qualitative team initially conducted 
FGDs, followed by quantitative data collection from De-
cember 22nd to 27th, 2023. This systematic approach 
to data collection was meticulously planned to mitigate 
researchers biases and ensure the integrity of both 
qualitative and quantitative datasets.

The population of the study was identified based 
on 2011 Census data, the total population of farmers 
in Madhya Pradesh (MP) is 9,844,439 (approximately 

9.84 million). The sample size was determined using 
statistical inference principles and the Central Limit 
Theorem (CLT) [57], which is a widely employed method 
in social science research, including market surveys, 
public policy studies, and health sciences. The sample 
size was computed using a standard statistical formu-
la—CLT sample size calculation Formula (Equation (1)), 
yielding an estimated requirement of 385 respondents. 
CLT is particularly useful in evaluating the proportion 
of success in a binary outcome variable (e.g., yes/no 
responses) within a single study group [57].

n = Z2p(1–p)/E2  (1)
Where: n = Required sample size; Z = Z-score cor-
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responding to the desired confidence level (e.g., 1.96 
for 95% confidence); p = Estimated population propor-
tion (if unknown, assume 0.5 for maximum variability); 
1–p = Complement of the proportion; E = Margin of 
error (e.g., 0.05 for ±5%).

A total sample of 388 respondents was collected, 
comprising 15 FGDs with an average of six participants 
per group, resulting in 90 respondents during the qual-
itative phase. Whereas in the quantitative phase, 298 
farmers were surveyed across the three selected sta-
tions by the quantitative research teams (Figure 2).

Figure 2.  Distribution of Respondents between Qualitative
(FGD) and Quantitative Survey (Questionnaire). 
Source: Compiled by Author using Tableau.

As per Figure 3, the distribution of respondents 
across the selected railway stations was 204 respond-
ents in Indore, 80 in Ratlam, and 104 in Chhindwara. 
The highest collection of data was done from the In-
dore station been the busiest railway station and most 
connected station of the state. Chhindwara (FGD 25.56 

% & Survey 27.18%)  and Ratlam (FGD 28.89% & 
18.12%)  have comparable yet lower participation lev-
els.

Figure 3.  Station-wise Distribution of Respondents. 
Source: Compiled by Author using Tableau.

The Table 1 in terms of gender distribution 
reveals there is significance dominance of male re-
spondents in the study with 83.89% and female par-
ticipation remained low at 16.11%. Further for other 
demographical categories like age, case and type of 
farmer the middle-aged, OBC, medium-farmer popu-
lation has a predominance then their other sub-cate-
gorises. Largest age group being 45–53 years old with 
41.95%. Caste distribution is OBC with 37.58%, fol-
lowed by Scheduled Tribes (27.18%), Scheduled Castes 
(17.11%), and General category (16.444%). Over half 
of the farmers are classified as medium farmers, with 
small and semi-medium farmers also present.
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4. Results and Discussion

T h i s  s t u dy  a d o p t s  a  c o nve rg e n t  p a ra l l e l 
mixed-methods approach to integrate qualitative and 
quantitative findings for a rigorous assessment. The 
qualitative analysis includes word cloud and triangu-
lation analysis from 15 FGDs, processed using Python 
and Excel. The quantitative analysis is conducted using 
cross-sectional tabulation method which examines 
farmer classifications and gender disparities across ac-
cessibility, affordability, awareness, market access, and 
income enhancement. The quantitative analysis centres 
around the Pearosn Correlation and FMLOGIT where 
the dependent variable represents proportions i.e., the 
fractional outcomes lies between 0 and 1 and collec-
tively sums to 1 across variables. In this paper FMLOG-
IT estimate the non-linear conditional mean function, 
reflects how the expected value of five dependent var-
iables (accessibility, affordability, awareness, market 
access and income enhancement) changes with explan-

atory variables like age, gender, type of farmers, educa-
tion level, and caste categories. Finally, both qualitative 
and quantitative findings are converged to provide a 
holistic interpretation, enhancing the depth and relia-
bility of the research insights.

4.1. Qualitative Analysis 

The qualitative analysis was conducted utiliz-
ing both primary and secondary sources. Secondary 
sources included policy guidelines, scholarly literature, 
and an analytical review of 15 FGDs with farmers. The 
study employed two analytical approaches: (i) a word 
cloud analysis derived exclusively from transcribed 
FGDs, and (ii) a triangulation analysis integrating 
insights from both primary (FGDs) and secondary 
(literature and policy documents) data sources. This 
methodological approach ensures a comprehensive 
evaluation, capturing thematic patterns emerging from 
farmer discussions while validating findings through a 

Table 1.  Demographical Distribution among respondents based on gender, age, caste and type of farmers (in % and no).

Demographic Category Subcategory Count Percentage (%)

Gender Male 325 83.89

Gender Female 62 16.11

Age 27–35 46 12.08

Age 36–44 122 31.54

Age 45–53 162 41.95

Age 54–62 53 13.76

Age 63–71 2 0.67

Caste Do not want to disclose 8 1.68

Caste General 63 16.44

Caste OBC 145 37.58

Caste SC 67 17.11

Caste ST 105 27.18

Farmer Type Do not want to disclose 20 5.41

Farmer Type Large Farmer 21 5.41

Farmer Type Marginal 2 0.26

Farmer Type Medium 223 57.73

Farmer Type Semi-Medium 46 11.6

Farmer Type Small 76 19.59

Source: Compiled by Author using Excel.
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broader policy and academic framework [58].
The analysis from Figure 4, the word cloud em-

phasises the key themes related to KR scheme are its 
role in market access, transportation, and logistics 
for farmers. Major concerns include affordability, cold 
storage, freight charges, and government subsidies 
which suggest a focus on cost-effective and efficient 
agricultural transport. Terms like supply chain, inter-
mediaries, and connectivity indicate the importance 
of an integrated infrastructure. Additionally, income 
enhancement and policy implementation highlight the 
economic impact on the rural economy, stressing the 
need for better capacity building and last-mile connec-
tivity. Similar word cloud-based analyses have been 
conducted on rail transportation for agricultural 
supply chains in other countries. Similarly, studies 
on U.S. freight rail system and UK high-speed rail un-
derscores rail-based agricultural transport’s role in 
cost efficiency, logistics optimization, and sustaina-
bility, enhancing market accessibility, reducing trans-
portation costs, and ensuring efficient supply chain 
management for agricultural commodities [59, 60].

The findings from the triangulation analysis given 
in Table 2, identifies multiple challenges encountered 

by farmers in executing the KRs. These encompass ac-
cessibility and infrastructural challenges, little aware-
ness of KRs schedules, subsidies, and processes, as 
well as affordability concerns. Farmers with greater 
freight volumes discovered KRs to be more economical, 
however small and marginal farmers faced challenges 
regarding pricing. Certain farmers collaboratively con-
veyed food via KRs; nevertheless, current incentives 
failed to consider small-scale carriers. Market access 
and reliance on intermediaries reduced to 30%–40% 
and  were advantageous factors; however, partial dis-
intermediation and inadequate last-mile transit op-
tions posed challenges. Income augmentation via KRs 
was identified as a key driver; nevertheless, seasonal 
income variability was noted. The research identified 
that KRs impact may be categorised into three areas: 
entirely aligned with policy aim, somewhat realised, 
and significant implementation deficiencies. The re-
sults underscore the necessity for comprehensive 
logistics solutions that extend beyond railway transit 
alone. The study suggests that KR’s real-world impact 
is affected by various elements, including accessibility, 
awareness, cost, and affordability.

Table 2.  Triangulation Analysis: Key Themes and Findings.

Key Themes Findings from Interviews Policy Gaps Identified

Accessibility and Infra-
structure Challenges

Farmers highlighted lack of first-mile connectivity to 
railway stations;
absence of integrated storage facilities forces reliance on 
intermediaries.

Unloading delays and inadequate railway infra-
structure limit efficiency;
no first-mile transport support.

Awareness and Farmer 
Adoption

60% of farmers reported low awareness of KR schedules, 
subsidies, and procedures; reliance on word-of-mouth 
rather than structured outreach.

Limited government outreach through Krishi 
Vigyan Kendras (KVKs) and agri-extension 
officers;
passive promotion strategies.

Cost and Affordability Per-
ception

Large freight users find KR cost-effective, but small 
farmers struggle with affordability;
pooling strategies are used to reduce costs.

Subsidies do not account for small-scale trans-
porters, making KR financially inaccessible to 
them.

Market Access and De-
pendence on Intermediar-
ies

Farmers experienced improved direct market access;
middlemen dependency dropped by 30–40% but remains 
due to unloading complexities.

Lack of last-mile logistics from railway stations 
to wholesale markets limits full market integra-
tion.

Income Enhancement 
through KR

70% of regular KR users reported higher profits due 
to reduced transportation costs; income benefits varied 
seasonally based on crop type.

No price stabilization mechanisms, leading to 
seasonal fluctuations in farmer earnings.

Source: Compiled by Author using Excel.
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Figure 4.  Word Cloud Analysis of from 15 FGDs. 
Source: Compiled by Author using Python.

4.2. Quantitative Analysis

The quantitative analysis was conducted using 
data-sets which were derived from the primary survey 

using structured - questionnaire. The structured-ques-
tionnaire was derived from through extensive litera-
ture review of journal and book chapters. Total of 388 
responses were collected for the quantitative phase of 
the study and analysis of this phase is done using Pear-
son Correlation (correlation) and FMLOGIT. As, both of 
these analysis approach provides a robust exploratory 
and predictive analysis for evidence based- policy eval-
uation of KR scheme. The correlation unable in identi-
fying  linear relationship variables such as age, gender, 
caste, type of farmers, education and their perceived 
benefits from KR scheme. On the other hand the FM-
LOGIT models offers a deeper insights into the factors 
influencing adoption of the scheme.

Table 3.  Analysis of Dimensions and Explanatory Variables using Pearson Correlation.

Dimensions Correlation/Explan-
atory Variable

Accessibility 
Correlation Affordability Awareness Market Accessib-

ility
Income Enhance-
ment

Variable 1.000 1.000 1.000 1.000 1.000

Railway Station –0.037 –0.008 0.024 0.025 –0.039

Age 0.008 –0.002 –0.080 –0.028 –0.092

Gender –0.015 0.035 –0.055 –0.025 –0.046

Education 0.030 –0.006 0.068 –0.024 0.033

Caste –0.013 –0.067 –0.026 –0.014 0.091

Type of Farmer –0.011 –0.007 –0.064 –0.134 0.096

Source: Compiled by Author using SPSS.

4.2.1. Pearson Correlation Analysis

The study uses correlation analysis to assess the 
relationship between social-economic and demograph-
ic factors with key five key outcome variables: Acces-
sibility, Affordability, Awareness, Market Accessibility, 
and Income Enhancement. This bivariate analysis helps 
identify meaningful linear relationships and guide hy-
pothesis formulation [61]. This form of bivariate analysis 
is particularly useful for detecting preliminary patterns 
and associations prior to more advanced regression 
modelling [62]. Furthermore, such bivariate analysis is 
particularly useful for detecting preliminary patterns 
and associations prior to more advanced regression 
modelling [63].

Table 3 indicates that there is weaker correlation 

among the five social-economic and demographic fac-
tors namely age, caste, education, gender, and type of 
farmers and five core dimensional variables. This find-
ings aligns with an Italian study on role of logistics in 
promoting agri-business were no socio-demographical 
variables dominates policy outcome [64]. The relation-
ship of KR scheme type of farmer has the most signif-
icant negative correlation with dimensional variable 
market accessibility, suggesting that larger farmers the 
KR scheme was not effective as they have resources 
to access the market even without KR scheme. Simi-
larly, age factor has weak negative correlations with 
awareness dimension and income enhancement, indi-
cating that older farmers may be less informed about 
available KR scheme and its supportive mechanisms. 
Gender also shows slight negative correlations with 
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awareness and income enhancement, highlighting on-
going gender disparities in the scheme participation. 
Whereas, education factors had a positively correlates 
with awareness and income enhancement, while caste 
has a minor positive correlation with income enhance-
ment. Thus, the findings suggest that interventions 
aimed at improving agri-supply change using rail based 
transportation (KR scheme) must address structural 
inequalities and systemic barriers. Further, similar 
results have been showcase were age, caste, and educa-
tion show marginal effects, while farmer type strongly 
predicts market access [65], and railway access alone is 
insufficient without policy alignment [66–68].

4.2.2. FMLOGIT Analysis

The FMLOGIT analysis is used to understand the 
relationship between a dichotomous variable and one 
or more independent variable. Thus, this type of anal-

ysis is essential for predicting the outcomes that are 
binary. The FMLOGIT regression analysis is different 
from linear regression as it provides probabilities that 
fits withing 0 to 1 range using logistic function. 

The FMLOGIT analysis presented in Table 4 inves-
tigates the influence of various socioeconomic and de-
mographic factors on the perceived effectiveness of the 
KR scheme. Variables such as age, gender, education 
level, caste, farmer classification, landholding size, and 
proximity to railway stations were included to test the 
underlying hypotheses. Although the overall model fit 
is modest, with Pseudo R² values ranging from 0.004 to 
0.009, the regression results reveal meaningful direc-
tional associations. These findings are consistent with 
patterns reported in prior empirical studies, suggest-
ing nuanced but relevant linkages between respondent 
characteristics and perceived scheme outcomes. Fol-
lowing are the analysis of key outcome variables of the 
KR scheme based on FMLOGIT analysis:

Table 4.  FMLOGIT Regression Analysis based on the five independent variables.

Factors

Variables

Accessibility Affordability Awareness Market Accessibility Income Enhance-
ment

Coefficient p-Value Coeffi-
cent p-Value Coeffi-

cent p-Value Coefficent p-Value Coeffi-
cent p-Value

Railway 
Station

Indore 0.154 0.226 –0.108 0.357 0.063 0.613 0.068 0.588 –0.115 0.396
Ratlam –0.103 0.428 –0.003 0.981 0.108 0.425 0.033 0.804 –0.168 0.275

Age 
Range

36–44 0.024 0.875 0.083 0.614 –0.140 0.395 –0.036 0.833 –0.338 0.04 **
45–53 –0.036 0.826 0.106 0.520 –0.114 0.491 –0.044 0.805 –0.359 0.04 **
54–62 0.000 1.000 0.143 0.450 –0.152 0.436 –0.130 0.538 –0.441 0.025
63–71 0.610 0.289 –0.367 0.226 –0.970 0.001 *** –0.200 0.534 –0.783 0.006 **

Gender Female –0.003 0.985 0.060 0.665 –0.098 0.478 –0.082 0.521 –0.061 0.673

Education

Able to do 
their signature 
only

–0.032 0.827 –0.264 0.053 * 0.295 0.043 ** 0.042 0.766 –0.132 0.385

Primary Edu-
cation –0.011 0.931 0.068 0.615 0.117 0.357 –0.072 0.604 –0.042 0.751

Secondary 
Education 0.082 0.593 0.009 0.955 0.169 0.301 0.016 0.921 –0.167 0.339

Graduate 0.192 0.293 –0.098 0.586 0.199 0.241 –0.240 0.174 0.093 0.681

No Education 0.174 0.395 –0.235 0.381 0.169 0.503 –0.046 0.844 0.003 0.989

Caste

General –0.378 0.088 * –0.121 0.690 –0.257 0.361 0.201 0.492 –0.216 0.424
OBC –0.231 0.267 –0.100 0.737 –0.263 0.341 0.346 0.232 –0.080 0.752
ST –0.200 0.354 –0.280 0.373 –0.418 0.141 0.232 0.443 –0.010 0.968
SC NA NA –0.223 0.457 –0.328 0.240 0.230 0.426 0.072 0.781

Total Land 0.016 0.550 –0.051 0.073 * –0.039 0.194 –0.006 0.844 –0.051 0.120
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Factors

Variables

Accessibility Affordability Awareness Market Accessibility Income Enhance-
ment

Coefficient p-Value Coeffi-
cent p-Value Coeffi-

cent p-Value Coefficent p-Value Coeffi-
cent p-Value

Type of 
Farmer

Small Farmer –1.632 0 *** –13.188 0 *** –0.864 0.001*** 0.958 0 *** 0.482 0.055 *

Semi-Medium –1.595 0 *** –13.121 0 *** –0.996 0.001 *** 0.725 0.005 ** 0.406 0.115

Medium –1.762 0 *** –12.929 0 *** –0.677 0.036 ** 0.679 0.014 ** 0.736 0.009 **

Large –1.778 0 *** –12.560 0 *** –0.495 0.350 0.425 0.399 1.388 0.006 **

Do not want to 
disclose –1.714 0 *** –13.012 0 *** –1.029 0.003 ** 0.647 0.051 * 1.069 0.002 **

Pseudo R2 0.004 0.008 0.006 0.006 0.009

Log Pseudolikelihood 267.551 261.751 –265.867 –265.881 –260.867

* p < 0.01; ** p < 0.05; *** p < 0.01. Source: Compiled by Author using SPSS.

(1) Accessibility

H1. There is no significant accessibility of KR scheme for 
farmers in MP.

The primary determinant of accessibility was the 
category of farmer. All categories (Small, Semi-Medium, 
Medium, and Large) had markedly negative and statis-
tically significant coefficients (p = 0.000). For instance, 
small farmers exhibited a significant reduction in ac-
cessibility (β = –1.63), suggesting that those with big-
ger landholdings encounter more substantial obstacles 
in obtaining KR scheme services and support systems. 
This may appear paradoxical but is consistent with 
the observations of Chamberlin and Jayne (2013), who 
indicated that smallholders are more inclined to partic-
ipate in local, informal institutions for access, whereas 
larger landowners tend to function in more isolated or 
commercial environments [69]. The caste category “Gen-
eral” approached significance (p = 0.088), indicating 
possible caste-based disparities in access to agricultur-
al resources, while lacking robust statistical support in 
this dataset.

(2) Affordability

H2. The KR scheme has not improved the affordability 
and cost effectiveness of rail-based transportation in In-
dia.

In MP the types of farmers showed highly signif-
icant negative effects (p = 0.000), with small farmers 
particularly affected (β = –13.19), indicating serious 

financial barriers to affording KR scheme inspite of 
subsidies provides by the government. This aligns 
with findings that smaller farmers face capital con-
straints limiting participation in modern agriculture 
[70]. Those with only signature literacy had a nearly 
significant negative effect (p = 0.053), suggesting 
lower education compounds affordability challenges.

(3) Awareness

H3. Farmers in MP has limited awareness about KR 
scheme and its associate benefits.

In the given model predicting awareness, age 
emerged as a key factor. Here, farmers aged 63–71 had 
a strong, negative, and significant effect on awareness 
(β = –0.97, p = 0.001), showing that older farmers are 
less informed, consistent with the digital divide noted 
by Aker (2011) [71]. All farmer types—except large—also 
showed significant negative associations, highlighting the 
informational disadvantage of smallholders. Interestingly, 
functionally illiterate farmers had a positive and signifi-
cant effect (β = 0.29, p = 0.043), possibly due to targeted 
extension efforts. Farmers who did not want to disclose 
their land size showed a significant negative effect (β = 
–1.03, p = 0.003), suggesting vulnerability or marginali-
zation showing reluctant to participate fully in formal 
surveys or systems.

(4) Market Accessibility

H4. The KR scheme has no significant improved farmers 
access to distant markets for their agriculture produce 

Table 4.
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in MP.

In the market accessibility factor , small, semi-me-
dium, and medium farmers showed positive and signif-
icant associations with market accessibility (p ≤ 0.014), 
due to the KR scheme which earlier were limited to 
local and markets for selling their produce. This finding 
diverges from the narrative that market access favours 
larger producers and supports the idea that proximity 
and social capital can compensate for resource limita-
tions in market engagement [72]. Other variables in this 
model were not statistically significant, highlighting 
that market access is a multifaceted issue not solely de-
termined by socio-demographic characteristics.

(5) Income Enhancement

H5. The KR scheme has not significantly contributed to 
enhancing farmers income in MP. 

For income enhancement variable age had a 
negative and significant effect across all groups (p < 
0.05), indicating older farmers earn less, likely due to 
reduced labour capacity and innovation adoption [73]. 
In contrast, medium, large, and farmers who did not 
want to disclose their land had positive and significant 

effects on income (p < 0.01), reaffirming that larger 
landowners benefit more economically through scale 
and market leverage [74].

Thus, the FMLOGIT analysis reveals that the type 
of farmer (a proxy for landholding size) emerges as the 
most consistently significant factor across all models, 
underscoring the centrality of land-based inequalities 
in shaping agricultural livelihoods. While age and edu-
cation had selective influence—primarily on awareness 
and income—the effects of gender, caste, and location 
were statistically non-significant across all models.

4.3. Convergence of Qualitative and Quan-
titative Analysis

The convergence has qualitative and quantitative 
analysis is important for parallel convergent method 
of mix method design is given in Table 5. Studies have 
identify the relevance of it as essential for recognising 
numerical patterns and experiential accounts in hu-
man behaviour, policy execution, and socio-economic 
research, facilitating contextualisation and minimising 
the danger of misinterpretation [75, 76].

Table 5.  Convergence Analysis of Quantitative and Qualitative Methodologies.
 No. Variable Sub Variable Alignment Remarks

1 Accessibility-1 Use of KR Fully Aligned Both qualitative and quantitative findings align on 
high KR usage.

2 Accessibility-2 Proximity of KR Partially Aligned Partially aligned, quantitative data shows proximity 
while qualitative highlights accessibility gaps.

3 Accessibility-3 Challenges Faced while 
Booking the slot

Significantly Defi-
cient

Qualitative highlights major slot booking issues; 
quantitative lacks granular breakdown.

4 Accessibility-4 Service Delays in KR Significantly Defi-
cient

Service delays acknowledged qualitatively; quantita-
tively data lacks specificity.

5 Accessibility-5 Staff Assistance in KR Partially Aligned Some staff assistance recognized, but inconsistencies 
in accessibility.

6 Affordability-1 Cost Effectiveness of KRs 
vs Road Transportation Fully Aligned Cost-effectiveness confirmed both qualitatively and 

quantitatively.

7 Affordability-2 Benefit from Subsidised 
Rate under KR Scheme Fully Aligned

Strong alignment; 
subsidy benefits are well documented in both ap-
proaches.

8 Affordability-3 Enhanced Profit Margin and 
Cost Reduction Partially Aligned Profit margin improvement partially reflected in qual-

itative data.

9 Affordability-4 Reasonableness of KR vs 
Private Transport Partially Aligned Quantitative data highlights pricing concerns; qualita-

tive lacks specific cases.

10 Affordability-5
Encounter to Hidden Charg-
es and Unexpected Cost for 
KR

Significantly Defi-
cient

Significant gaps in hidden cost identification between 
methods.
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 No. Variable Sub Variable Alignment Remarks

11 Awareness-1 Basic Awareness about KR 
scheme Partially Aligned Awareness issues partially aligned; 

qualitative data stresses deeper gaps.

12 Awareness-2 Access to information and 
guidance

Significantly Defi-
cient

Limited access to guidance recognized in qualitative, 
but quantitative figures lack depth.

13 Awareness-3 Requirement of more infor-
mation

Significantly Defi-
cient

Demand for information recognized but less empha-
sized quantitatively.

14 Awareness-4 Awareness through Mass 
Media Channels

Significantly Defi-
cient

Low engagement through mass media channels 
reflected across both.

15 Awareness-5 Sufficiency of Outreach 
Program for KR

Significantly Defi-
cient

Outreach strategies not sufficiently covered quantita-
tively.

16 Market Access-1 Expansion to New or Dis-
tant Markets Fully Aligned Market access improvement strongly supported in 

both analyses.

17 Market Access-2 Enhanced Network Buyers Partially Aligned Some increase in buyers noted quantitatively; qualita-
tive data lacks specifics.

18 Market Access-3 Bypassing of Middleman 
due to KR Fully Aligned Middleman reduction confirmed both qualitatively 

and quantitatively.

19 Market Access-4 Ease of Transporting Bulk 
Quantity through KR Partially Aligned Bulk transportation ease partially acknowledged in 

qualitative data.

20 Market Access-5 Timely Delivery of Agricul-
ture Produce due to KR Fully Aligned Timely delivery impact fully reflected in both ap-

proaches.

Source: Compiled by Author using Excel.

4.3.1. Similarities Between Qualitative and Quanti-
tative Analysis

(1) Accessibility Constraints—Both datasets high-
light infrastructural bottlenecks affecting KR scheme 
uptake. Quantitative FMLOGIT analysis shows a signifi-
cant negative association between farmer type and ac-
cessibility (β = –1.63; p = 0.000), reinforcing qualitative 
reports of challenges such as KR booking difficulties 
and inadequate first-mile connectivity. Notably, 66.24% 
of farmers reported slot booking delays, which aligns 
with interview accounts of inconsistent train schedul-
ing and logistical hurdles. 

(2) Affordability and Cost Burden—Quantitative 
data reflects significant affordability gaps for small 
farmers (β = –13.19; p = 0.000), despite existing subsi-
dies. This supports qualitative narratives that subsidies 
fail to cushion smallholders, while larger farmers find 
KR economically viable. For instance, 57.14% of large 
farmers view KR as cost-effective, compared to only 
42.86% of small farmers. 

(3) Market Access and Disintermediation – Both 
analyses indicate KR’s role in enabling direct market 
access. Logistic regression reveals that small and medi-
um farmers benefit significantly in market accessibility 

(p ≤ 0.014), while qualitative responses confirm re-
duced reliance on middlemen. Quantitatively, 65.79% 
of small farmers reported enhanced market access, 
echoing qualitative data on 30%–40% reduction in in-
termediary involvement. 

(4) Income Enhancement and Seasonal Utility—
The FMLOGIT model confirms that larger and medium 
farmers see significant gains in income (p < 0.01), val-
idating qualitative accounts that farmers experience 
profit improvements through reduced transport costs. 
Around 70% of users reported income enhancement, 
though both sources highlight seasonal variability as a 
limiting factor—reinforcing findings from earlier case-
study-based research [12]. 

4.3.2. Variances Between Qualitative and Quantita-
tive Analysis 

(1) Awareness and Information Access—Quanti-
tative results show significant awareness gaps among 
older farmers (β = –0.97; p = 0.001), and among small-
holders, though functionally illiterate farmers showed 
surprising awareness benefits (β = 0.29; p = 0.043). In 
contrast, qualitative findings stress wider knowledge 
gaps, particularly among female and marginal farmers, 
revealing a broader awareness deficit than what statis-

Table 5. Cont.
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tics capture. 
(2) Gender Inclusion Disparities—While gender 

showed no significant effect in the regression mod-
els, qualitative insights highlight male dominance in 
scheme adoption. Quantitative data quantifies the gap 
(male: 47%–57%, female: 3%–14%), whereas qualita-
tive inputs emphasize barriers such as mobility, deci-
sion-making autonomy, and lack of targeted outreach. 

(3) Hidden Costs and Policy Transparency—Qual-
itative interviews noted unanticipated costs as a major 
adoption barrier. This is supported by quantitative 
findings, with 66.52% of medium farmers encountering 
hidden charges, confirming the financial opacity within 
KR implementation that the regression model does not 
fully capture. 

(4) Implementation Gaps and Policy Discrep-
ancies—While qualitative findings classify policy 
effectiveness into three tiers—fully aligned, partially 
realized, and deficient—quantitative models highlight 
specific areas (e.g., awareness and affordability) with 
low model fit (Pseudo R² < 0.009), pointing to deeper 
implementation inefficiencies not accounted for by the 
current variable set. 

So, the convergence of both analytical approaches 
confirms that the KR scheme positively impacts af-
fordability, market access, and income enhancement, 
validating hypotheses H3, H4, and H5. However, ac-
cessibility and affordability gaps persist, especially for 
smallholders, older farmers, and women, leading to re-
jection of hypotheses H1 and H2. These results call for 
targeted interventions, including subsidy restructuring 
[77], gender-responsive programming [78], and improved 
first/last-mile connectivity through digital platforms 
[79]. Overall, a combined methodological approach 
strengthens the policy relevance and operational in-
sights drawn from the KR scheme evaluation.

The analysis from both qualitative and quanti-
tative findings addresses the research questions and 
hypothesis and indicates the existence of several policy 
gaps that need to be addressed to enhance the effec-
tiveness of the KR scheme. Under the KR scheme, rail-
based solutions have been implemented to provide 
faster logistics support, ensuring timely and scheduled 

transportation of agricultural products. A major chal-
lenge in integrating subsidies under the Ministry of 
Food Processing and Industry’s (MoSPI) Operation 
Green Top is the lack of clear subsidy slabs for differ-
ent categories of farmers and to all crops, which limits 
inclusion [80, 81]. Furthermore, the GATI Shakti Mission 
should offer a more comprehensive logistics solution 
for the agricultural supply chain by incorporating 
both first- and last-mile connectivity, thus expanding 
the scope beyond the rail network [82]. Infrastructure 
development under the AMI scheme should not only 
focus on enhancing physical infrastructure but also 
integrate Central Warehouse Corporation and private 
storage facilities, offering subsidies to farmers. The in-
corporation of geo-spatial tagging, along with the use 
of real-time technological data on the availability of 
storage facilities, could improve the agricultural supply 
chain and significantly reduce post-harvest losses dur-
ing rail-based logistics under the KR scheme [83]. Thus, 
there is a clear departmentalization of the scheme 
and its associated subsidies across various ministries 
and departments, it is essential to implement a more 
detailed action plan for each department. Additionally, 
the integration of a standardized, target-driven ap-
proach, incorporating Total Quality Management (TQM) 
and Cost of Inaction (COI), should be prioritized within 
the scheme to enhance its operational efficiency and 
effectiveness.

5. Limitation of the study
The study has used a comprehensive methodology 

to framework to derive the given results but still it has 
several limitation which should be acknowledge so that 
further research on KR scheme could enhance their 
findings. The limitation are the inheriting constrains of 
convergent parallel mix-method design, scope of study, 
use of analytical tools like cross tabulation, word cloud 
and triangulation analysis, to assess the effectiveness 
and efficiency of the KR scheme, 

The use of parallel convergent mix-method re-
search design its own limitation in terms of discrep-
ancy in data interpretation and integration using both 
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qualitative and quantitative methods. Such epistemo-
logical has been highlighted by Creswell and Clarke, 
2007 discussing the disagreement between the qualita-
tive narratives with quantitative measurements effect-
ing the data coherence [40]. Though the current study 
has not encounter such issue but further studies should 
considered other systematic methodological approach.  
Secondly, the study scope is limited to MP which limits 
the generalizability of findings for the KR scheme, In 
India given the regional disparities among the federal 
states  specially in terms of the agri-supply infrastruc-
ture [83], market dimensions [84], awareness levels [84], in-
come levels [85] the outcome of the study will not reflect 
national trends .

The use of qualitative tools like word cloud and 
triangulation analysis also confront with validation 
issues earlier. The triangulation analysis though has ro-
bust cross verification process but does not guarantee 
comprehensive validation and some elements may be 
overlooked [85]. Furthermore, the word cloud captures 
frequency from the interviews which may ignore the 
contextual meaning and bring out misinterpreted key 
themes [85]. The quantitative technique of Pearson cor-
relation, though useful in identifying linear relation-
ships between variables, lacks the ability to establish 
causal direction or account for confounding variables 
[86]. Similarly, fractional logistic regression, while more 
robust in handling bounded dependent variables (be-
tween 0 and 1), is sensitive to issues of multicollin-
earity, omitted variable bias, and often assumes that 
relationships are consistent across the fractional range 
[87]. Unlike structural equation modelling or multilevel 
models, it may fail to account for latent constructs or 
hierarchical data structures [88]. Further refinement in 
model design, statistical control, and geographical cov-
erage is needed to enhance causal inference and vali-
date the broader impact of the KR scheme.

6. Conclusion
The primary aim of this study was to assess the 

effectiveness of the KR scheme in enhancing agricul-
tural logistics, market access, and economic viability 

for farmers in India. The study explored critical aspects 
such as accessibility, affordability, awareness, market 
access, and income enhancement using a mixed-meth-
ods approach.

For this purpose, a convergent parallel mixed-meth-
ods design was adopted, allowing for the integration of 
qualitative insights with quantitative data. The study was 
conducted in a single-state setting, limiting generalizabil-
ity but offering a micro-level perspective. The qualitative 
phase involved thematic analysis through focus group 
discussions (FGDs), interviews, and word cloud analysis, 
while the quantitative phase used structured surveys with 
a sample size of 388 farmers. Two independent teams 
collected the qualitative and quantitative data to ensure 
robustness and minimize bias. Data triangulation was 
employed to enhance validity.

The study analysed key variables, including KR 
usage, accessibility barriers, affordability, awareness, 
market access and income enhancement. The Pearson 
correlation analysis used  reveals weaker correlations 
between social-economic and demographic factors like 
age, caste, education, gender, and type of farmers and 
core dimensional variables. The study suggests that 
larger farmers may not benefit from the KR scheme, 
as they have resources to access the market. Age and 
gender also show weak correlations, while education 
positively correlates with awareness and income en-
hancement. The findings suggest that interventions 
involving rail-based transportation must address 
structural inequalities and systemic barriers. Further 
validation was done using FMLOGIT analysis which 
examine the perceived effectiveness of the KR scheme 
using socioeconomic and demographic factors. The 
type of farmer was the most consistent significant fac-
tors across all models. This highlighted the centrality 
of land-based inequalities in shaping the effectiveness 
of the KR scheme. Further, it suggest that KR scheme 
has improved the affordability in agri-supply chain due 
the rail-based transportation in MP state. The smaller 
farmers who only education (able to sign) shows neg-
ative effects due to low quantity of produce causing 
higher transportation cost despite of subsidies pro-
vided by the GoI. Although the results shows market 
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accessibility has not significantly improved but small, 
semi-medium and medium farmers has shown positive 
association. This indicates that these categories of farmers 
have been able to move beyond local market and explore 
far markets for selling their produce. Income enhance-
ment has been seen slight improvement but with age 
having a negative effects across all the groups.

Despite of having some positive outcomes, the 
study identified significant limitations. Firstly, the 
quantitative techniques of Pearson correlation and 
fractional logistic regression lack the ability to establish 
causal direction or account for confounding variables. 
Secondly, limiting the study to a single state restricted 
the generalizability of findings, given the heterogenei-
ty of agricultural infrastructure across states. Thirdly, 
while measures were taken to ensure data integrity, 
reconciling qualitative and quantitative datasets posed 
epistemological challenges. Lastly, the word cloud anal-
ysis, while effective in identifying key themes, lacked 
the depth to fully capture contextual nuances. Thus, 
further refinement in model design, statistical control, 
and geographical coverage is needed to enhance causal 
inference and validate the broader impact of the KR 
scheme in the country.

Future research should adopt a multi-state ap-
proach to capture broader national trends in KR’s ef-
fectiveness. A longitudinal study across multiple states 
would help assess the scheme’s long-term impact on 
farmer incomes and market access. Moreover, an ex-
ploration of digital integration in KR operations, such 
as online booking and real-time tracking, could fur-
ther optimize its effectiveness. The study underscores 
the need for targeted policy interventions, including 
first-mile and last-mile connectivity improvements, 
enhanced farmer awareness programs across all the 
categories, and dynamic pricing models  which should 
accommodate smaller and marginal farmers to ensure 
greater inclusivity and economic sustainability of the 
KR scheme for future policy intervention
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