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ABSTRACT

The agri-fresh food segment is a profitable venture for all farming activities as it provides ample
employment opportunities and scopes to raise the income of the agricultural community. In
developing countries, the agriculture industry is the backbone of the economy. As the contest
intensified beyond a single organization into the supply chain; organizations, practitioners,
consultants, and academics began to realize that it is not adequate, if they only give consideration
to enhance performance throughout in-house practices within their industry. Due to the struggle
for marketplace advantage, organizations have attempted to systematize and integrate supply
chain concepts and practices into their business process. In the field of supply chain, quality plays
a vital role as creation of quality-based culture could improve operational performance, customer
satisfaction, and financial performance, etc., along with the supply chain partners. Supply chain
quality is as a group of quality practices that give emphasis to continuous process improvement
among supply chain stakeholders (organization) to improve performance and attain customer
satisfaction through prominence in learning. The supply chain quality of agri-fresh food products,
herein after referred to as Agri-fresh Food Supply Chain Quality (AFSCQ) includes the process
and product quality from farm to delivery of the food products, i.e. from farm to folk. The
AFSCQ is very complex due to the perishable nature of the product, high uncertainty in demand
and cost, with increased consumer concern for food safeness, and dependency on climate

conditions.

The AFSCQ has major impact on organizational sustainability as the AFSCQ practices sum up
along the entire length of the supply chain. Distinctive from traditional performance measures,
not only sales, return, and market share, etc., organizational sustainability consists of

economic, social and environmental sustainability.

In this research, AFSCQ practices and dimensions of organizational sustainability were
recognized by comprehensive literature review. Next, a conceptual framework that offers a
complete depiction of essential practices of AFSCQ and distinct facts of organizational
sustainability is suggested. This conceptual or theoretical framework of AFSCQ can be utilized as
"a direction" for theory constructing and preparing a measurement instrument. Then, a conceptual
model that identifies the direct, as well as indirect relationship among AFSCQ practices and

dimensions of organizational sustainability, are proposed. After, an empirical investigation of

iv



AFSCQ practices and Organizational Sustainability (OS), a conceptual model in select Indian
industries is proposed. For an empirical investigation, the data was collected by the utilization of
survey questionnaire from select Indian industries. The data collected for this study sustains the
main necessity as the sample size is 369. The empirical investigation initiates with descriptive
statistics of items of research constructs along with examining the profile of respondents and
industries. Factor analysis (PCA) is utilized for data reduction and to extract research constructs
concerned with AFSCQ practices and organizational sustainability. The Principle Component
Analysis (PCA) including varimax rotation was used for extraction of the research constructs.
PCA was performed with varimax rotation that produced eight constructs on the basis of eigen

values (>1, Kaiser’s criteria) which considered 61.951 percent of total variance.

Structural Equation Modeling (SEM) is utilized to examine the AFSCQ measurement model in
Indian perspective. The AFSCQ model comprises of five constructs viz. Top Management
Leadership and Commitment to AFSCQ (TMLC_AFSCQ), Supplier Management (SM),
Customer Focus (CF), Internal Management (IM) and Supply Chain Integration Management
using IT (SCIMIT). It indicates a significant relationship between AFSCQ and TMLC_AFSCQ (B
= 0.757; p<0.001), AFSCQ and CF (B = 0.797; p<0.001), AFSCQ) and SM (B = 0.574; p<0.001),
AFSCQ and SCIMIT (B = 0.738; p<0.001), AFSCQ and IM (B = 0.822; p<0.001). This proves
that all five practices or constructs positively influence the Agri-fresh Food Supply Chain Quality
(AFSCQ). Thereafter the multifactor cogeneric measurement model is build up to examine the
relationship between AFSCQ, Economic Sustainability (ECS), Social Sustainability (SOS) and
Environmental Sustainability (ENS). The AFSCQ positively influences the ECS (B = 0.337,;
p<0.001) and SOS ((p = 0.241; p<0.001) of an organization in Indian context. The hypothesis
testing result (B = .055; P<0.5) does not support the relationship concerning AFSCQ to ENS of an
organization in Indian context. This indicates that Indian firms do not give priority to
environmental sustainability, thereby supporting the idea of sustainability through AFSCQ.
Although Indian industry which relates to agri-fresh food have started implementation of AFSCQ
practices, i.e., TMLC_AFSCQ, CF, SM, SCIMIT and IM, on the other hand these AFSCQ
practices need to be interpreted further in terms of better economic, social and environmental
sustainability from the Indian perspective. The results of empirical investigation reveal that

Indian agri-fresh food industries are aware about AFSCQ.



Later, three multiple case studies were taken for better understanding of AFSCQ practices and
organizational sustainability in select Indian industries and to strengthen the findings of study.
The sources of information are focus interviews with the concerned entity. Interviewees were
asked to judge the feasibility and the measurability of suggested AFSCQ practices and the
dimensions of organizational sustainability and also given the opportunity to suggest new
practices and/or to reject the proposed practices and to provide suggestions for better ways to
measure the suggested practices. At last, cross case comparison of multiple case studies was
evaluated. From the cross comparison of the case companies, the manufactured food company
XYZ is greatly dedicated to AFSCQ practices and organizational sustainability. While frozen
food company ABC of agri-fresh food products have less attention on environmental

sustainability.

It is believed here that this work will benefit both researchers and practitioners. The suggested
conceptual framework for AFSCQ and organizational sustainability assuages aspiring researchers
to examine reliability and validity in other settings in order to set up a advanced and
comprehensible set of AFSCQ practices and dimensions of organizational sustainability so as to

remove the discrepancies in theory of AFSCQ, if any.

The findings of the study also contribute towards several managerial implications for
practitioners. There are numerous issues that remained unattended, hence openings for future

research are advised.

vi
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CHAPTER 1

INTRODUCTION

1.1. Overview

As the contest intensified beyond a single organization into the supply chain; organizations,
practitioners, consultants and academicians began to realize that it is inadequate, if their only
consideration is to enhance performance through the in house practices in their own industry.
Robinson and Malhotra, (2005), stated the struggle for marketplace advantages, the organizations
have attempted to systematize and integrate supply chain concepts and practices into their
business process. Li et al. (2006) also discussed, that development and execution of Supply
Chain Management (SCM) practices can increase customer value to achieve competitive returns
in the marketplace. SCM has been well-regarded as the most important inter-organizational
practice for achieving competitive advantage, specifically for alliances and associations
including suppliers and customers (Rungtusanatham et al., 2003; Janvier-James, 2012). SCM
emphasizes on interdependence among the organizations, functioning collaboratively to attain
efficiency in supply chain goings-on (Shin et al., 2000; Narasimhan and Kim, 2002). Fruitful
design and execution of supply chain decreases cost, enhances flexibility, improves quality, and
ensure customer satisfaction; hence, a beneficial way to sustain competitive advantage (Li et al.,
2006). Thus, SCM becomes progressively more important.

The concept of SCM has grabbed the attention of academicians, scholars and business managers.
A lot of organizations have commenced upon, recognizing that SCM is essential for sustainable
competitive advantage of their products and services in the crowded marketplace. Despite of the
importance of supply chains and their role in enhancing sustainable competitive advantage of the
organizations, a little attention has been given to the quality issues in the supply chains. Latest
product recalls and the vulnerability of supply chains to risk and disruption shows that quality
issues have not been completely recognized across the supply chains (Zhang et al., 2011).
However, at the organizational level, quality management is defined in terms of quality practices

such as top management leadership and commitment to quality, customer focus, quality of



human resources and quality of information and information technology etc., our consideration

about the quality practices at the supply chain level is still limited.

In the field of supply chain, quality plays a significant role. Kaynak and Hartley (2008) stated
that the creation of quality- based culture could improve operational performance, customer
satisfaction and financial performance etc., along with the supply chain partners. Setting up of
quality based culture can improve sustainability such as economic, social and environmental
sustainability along with the supply chain. A number of researchers have advised to integrate
quality and supply chain. So it is required to have a more focused approach in assessing quality
issues within the internal and external supply chain contexts. This calls for more research to
focus on the concept of quality within supply chains known as supply chain quality, i.e. to move
beyond the scope of an organization and address quality within a network of firms (Sitkin et al.,

1994; Ross, 1998; Foster, 2008; Foster et al., 2011).

Supply chain quality is defined as the set of practices that emphasize on continuous process
improvement among partners (firms) in the supply chain in order to enhance performance and
achieve customer satisfaction through prominence in learning (Mellat-Parast, 2013). These
definitions are limited to services and manufactured products with little attention being paid to
perishable food products. Siddh et al. (2015) stated that perishable food products constitute a
major part of the world economy and are the source of resources for many food industries. The
cost of various food items as well as perishable food products has shown a serious increase
across the world. Since 2004, research in the field of perishable food supply chain quality is
increasing rapidly due to high potentiality that perishable food supply chain quality will acquire
more consciousness in future. So there are ample research opportunities in the field of perishable
food supply chain. Siddh et al. (2015) also examined that most of the research articles and their
issues are from developed countries and less attention is being paid to research in developing
countries. So researchers can directly pay their attention to perishable food supply chain quality
issues in the developing countries in future. It has also depicted that research toward “agri-fresh”
as fruits and vegetables are perishable products is dominant. Shukla and Jharkharia (2013) also
stated that agri-fresh food produce include fruits, vegetables, etc. The supply chain quality of
agri-fresh food products, herein after being referred to as Agri-fresh Food Supply Chain Quality
(AFSCQ) includes the process and product quality from farm to delivery of the food products,



i.e. from farm to folk. While Agri-fresh Food Supply Chain Quality (AFSCQ) is distinct and
peculiar in some aspects which makes the management of such supply chain typical and
difficult. AFSCQ indicates a group of organized practices or exercises that stress upon
advancement of continuous process improvement among supply chain stakeholders in order
to enhance sustainable performance or organizational sustainability and protect shelf-life of the

agri-fresh food product.

The AFSCQ is more complex as compared with the supply chain quality of non-
perishable products due to short shelf life of the food products, food product safety and quality
standards to be followed (Vorst and Beulens, 2002), high uncertainty in demand & cost and
dependency on climatic conditions (Salin, 1998). Winter and Knemeyer (2013) focused on the
integration of sustainability and supply chain quality. According to Han et al. (2013), the
implementation of PFSCQ practices is not only about the inside practices, which are limited
within an organization, but the outside practices as well, where cross organizational limits are
integrating an organization with its suppliers and customers. Manzini et al. (2014) highlighted
that interdependency of implications and decisions on food quality and environmental
sustainability of supply chain processes and activities. Darkow et al. (2015) also examined the
management of food supply chains in complex and volatile business environments, where the
sustainability requirements of customers and legislations are increasing. Bisogno (2016)
discussed that food supply chain advance the sustainability of interest in relation of money but
also taking into consideration the social and environmental aspects. AFSCQ has a major impact
on organizational sustainability as economic, social and environmental sustainability. Mahajan et
al. (2017) also observed that limited research study has been conducted on food supply chain

quality.
1.2. Need for study

Agri-fresh food products compose a significant position of the world economy as well as these
are the supplies for various food processing industries. Aggarwal and srivastava (2016) also
discussed that the food industry is the strength of the economy in the developing country. Inside
agri-fresh food supply chains, raw food stuffs are transformed through packaging, distribution

and related services. In this process, it is very important that not only product quality is ensured



but agri-fresh food supply chain quality (AFSCQ) is maintained as well. Siddh et al. (2015) also
discussed that research towards agri-fresh food supply chain quality is dominant in the
developing countries because of the agri-fresh food segment is perhaps a profitable venture of all
farming activities as it provides ample employment opportunities and scopes to raise the income
of the agricultural community. Bisogno (2016) stated that food supply chain advanced the
sustainability of interest in relation of money but also taking into consideration the social and
environmental aspects. AFSCQ has a significant impact on organizational sustainability
throughout the practices along the entire supply chain that cover upstream side quality (Supplier
management), internal quality or internal management (Process control or process management
and logistics management) and downstream side quality (Customer focus) activities.
Organizational sustainable performance or organizational sustainability covers economic, social
and environmental sustainability. According to Han et al. (2013), the implementation of AFSCQ
practices is not only about the inside or internal practices, which are limited within an
organization, but the outside practices as well, where cross-organizational limits are integrating

an organization with its suppliers and customers.

Conversely, for this successful supply chain integration, information plays a very important role
(Bosona and Gebresenbet, 2011; Beulens et al., 2005; Louw et al., 2008; Sigala, M., 2007;
Zhang and Aramyan, 2009). Insufficiency of information or monstrous information passed from
one end of the supply chain to the other end can cause significant problems, including poor
customer service, unnecessary inventory investment, lost revenues, ineffectual transportation,
and inefficient production schedules. Therefore, supply chain integration using information
technology is necessary to keep more macro regulation for quality integration in the complete

supply chain network essentials to be fully considered in the supply chain quality studies.

Moreover, earlier studies were mainly focused on the direct relationships, and consequently there
is an insufficiency of examining interactions among supply chain quality practices. According to
Siddh et al. (2015), it is not comprehensive if a research framework or model does not show the
relationship among supply chain quality practices. Henceforth there is a pressing requirement in
advancing the field of AFSCQ on organizational sustainable performance or organizational
sustainability. Meanwhile, earlier research frameworks or models do evaluate the relationship

between supply chain quality practices and financial measures, but from a certain dimension of



organizational sustainable performance or organizational sustainability. Mahajan et al. (2017),
also observed that limited research study has been conducted on food supply chain quality. In
summary, the AFSCQ literature draws attention on adopting a balanced methodology, as well as
using leading and lagging constructs in a coordinated way. Moreover, the adoption of critical
organizational sustainability measures should be aligned with organizational top management

goals.

From the above discussion, the research gaps are summarized as follows: (i) Lack of a research
framework and a model covering upstream side, internal and downstream side activities of agri-
fresh food supply chain to improve organizational sustainability. (ii) The role of information or
information technology among supply chain quality practices has not been completely explored
yet. (iii) The mutual interactions among supply chain quality practices have not been analyzed
yet. (iv) Various dimensions of organizational sustainability have not been yet evaluated

simultaneously.

It is expected that by addressing diversified aspects of supply chain quality practices as well as
investigating the direct and indirect effects of AFSCQ practices on various organizational
sustainable performance simultaneously, this study will provide a conceptual framework for

theory building in AFSCQ practices and organizational sustainability.

This improved understanding of supply chain quality and the proposed conceptual framework
will enable managers of agri-fresh food supply chain to strategically facilitate a dynamic
exchange of resources to maintain and enhance supply chain quality so as to improve the overall
yield of supply chain. This research highlights the importance of key practices of AFSCQ.
Further research of AFSCQ practices and organizational sustainability is empirically established

and validates their applicability in the select Indian industries.
1.3. Objectives of research

The objective of research in this thesis is to carry out an empirical study of Agri-fresh Food
Supply Chain Quality (AFSCQ) in select Indian industries. So the formal research objectives
pertaining to this thesis work can be stated as follows:



« Proposition of a conceptual model to study the relationship between AFSCQ practices

and various dimensions of organizational sustainability.

« An empirical investigation of proposed conceptual model to study the relationship

between AFSCQ practices and organizational sustainability in select Indian industries.

. Validating the results of empirical investigation using case study approach in select

Indian industries.

It will be achieved by carrying out the following: First, AFSCQ practices and various dimensions
of organizational sustainability were identified, based upon structured literature review. It
involves selection of a representative sample of articles followed by classification of research
articles on the basis of content of AFSCQ such as AFSCQ practices and various dimensions of
organizational sustainability as economic, social and environmental sustainability. Based on
them, the measurement scales of organizational sustainability were designed. In the next stage,
structured interviews of academicians with practiced experience in this area had been conducted.
These conversations were documented and examined before performing some advancement in
the research frameworks or models. Q-sort method was then employed to evaluate conformity of
the research models. In this practice, some senior managers were requested to review the
research models in order to enhance their overall quality. Based upon the opinion of these
experts, research conceptions were modified, and then, the official research model was proposed
to investigate the relationship between AFSCQ practices and organizational sustainability. An
empirical investigation involves checking of reliability and validity for AFSCQ structural model
in select Indian industries. Results from the empirical analysis, give evince to strengthen the
relationship between AFSCQ practices and organizational sustainability. Afterwards, for
validating the results of empirical investigation using case study approach in select Indian

industries.
1.4. Organization of the thesis

The thesis is organized into six chapters. Chapter 2 covers a structured literature review of
existing literature on Agri-fresh Food Supply Chain Quality (AFSCQ) over a period of 23 years.
The purpose is to identify the existing state of work, gaps in current research, and future



directions in the field of AFSCQ. Chapter 3 takes in consideration the integration of quality and
agri-fresh food supply chain that remains inadequate in the literature and lays down the
foundation of a comprehensive framework for managing AFSCQ or presents the conceptual
model of agri-fresh food supply chain quality (AFSCQ) to improve organizational sustainability.
In Chapter 4, an empirical investigation of AFSCQ and organizational sustainability in select
Indian industries is carried out. Description of the case studies, developed for validation of
empirical results in Chapter 5. The summary of the work done, managerial implications, and
scope for future work is presented is in Chapter 6.

1.5. Conclusion

This chapter presents the overview of the Agri-fresh Food Supply Chain Quality (AFSCQ)
followed by organizational sustainability, i.e. economic, social and environmental sustainability.
Also, this chapter provides definition of AFSCQ, the need of AFSCQ in Indian agri-fresh food
industry and the objectives of the research. Organization of the thesis is presented at the end of

the chapter. The detailed literature review will be discussed in the next chapter.



CHAPTER 2
LITERATURE REVIEW
2.1. Introduction

The agri-fresh food segment is perhaps a profitable venture of all farming activities as it provides
ample employment opportunities and scopes to raise the income of the agricultural community.
In the last decade, there were dramatic changes in the supply chain of agri-fresh products. Agri-
fresh food products compose a significant position of the world economy as well as they are the
supplies for various food processing industries. Inside agri-fresh food supply chains, raw food
stuffs are transformed through packaging, distribution and related services. In this process, it is
very important that not only the product quality is ensured but the supply chain quality should be
maintained as well. The supply chain quality is defined as a set of practices that emphasize on
continuous process improvement among partners (firms) in the supply chain, in order to enhance
performance and achieve customer satisfaction through prominence in learning (Mellat-Parast,
2013). The Agri-fresh Food Supply Chain Quality (AFSCQ) is distinct and peculiar in some
aspects which make the management of such supply chain typical and difficult. In order to
review these characteristics of the AFSCQ, a review is carried out in this chapter. AFSCQ
indicates a group of organized practices or exercises that stress upon advancement of continuous
process improvement among supply chain stakeholders in order to enhance sustainable

performance and protect shelf-life of a product.

The AFSCQ is more complex as compared with the supply chain quality of non-perishable
products due to short shelf-life of the product, food product safety and quality standards to be
followed (Van der Vorst and Beulens, 2002), high uncertainty in demand and cost and
dependency on climatic conditions (Salin, 1998). Cheng et al. (2014) discussed the effectiveness
of supply and demand information visibility of perishable food supply chain trading. Zhong et al.
(2013) proposed an RFID-enabled real-time advanced production planning and scheduling shell
to coordinate different decision makers across production processes. Tanik (2010) emphasized
on the advantages of using systematic quality enhancement tools in each element of the supply
chain in food production. Aramyan et al. (2013) analyzed the adoption of an animal welfare

valuation system in European agri-food supply chains for enhancement of supply chain quality.
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In recent years, supply chain quality practices and their significance to management practices

have received more attention (Mellat-Parast, 2013).

A review concisely illustrates the literature. Soni and Kodali (2011) and Rowley and Slack
(2004) explained that the literature review is significant to:

. Identify the research area(s) and research questions;

« Find the literature to which the research work will mark an influence;
« Understand and in build theoretical concepts and terminology;

« Make possible listing of the resources that have been referred; and

. Highlight research approaches that might be beneficial.

This review builds upon articles focused on issues of AFSCQ to offer recommendations for
further studies. Some of the prominent studies in AFSCQ, for example, by Perez et al. (2009)
highlighted the complexity involved in the perishable supply chain to obtain the quality of pork
products. Ahumada and Villalobos (2009) focused on the application of planning models in the
agri-food supply chain. The main contributions of this review were in the field of production,
distribution, and planning for agri-food. Raab et al. (2011) highlighted the literature review and
novel temperature monitoring systems and its challenges, and the professional experience was
applied to system designers of temperature monitoring in the supply chain. The role of the
supplier is crucial in the supply chain (Yadav and Sharma, 2015a) and it becomes more crucial in
case of the food supply chain. Therefore, an appropriate supplier selection process is a necessity
(YYadav and Sharma, 2015b).

Manning (2013b) conducted a literature review focused on corporate and consumer social
responsibilities in the food supply chain. Bosona and Gebresenbet (2013) conducted a
comprehensive literature review on the food traceability system which embraces the definitions,
drivers, benefits, barriers, technologies, improvement and performance of the food traceability
system. Diues et al. (2013) focused on the relationship and links among Lean and Green supply
chain management practices. Shukla and Jharkharia (2013) studied the literature on the fresh

produce supply chain management. This review was done systematically by collecting the



existing facts and classifying it from difficulty context, methodology, and the product.
Furthermore, the review was also classified according to the year of publication and geographic
region. Siddh et al. (2015) presented a complete review on the quality of the perishable food
supply chain which highlighted that information management, strategic management, logistic
management, sustainability, demand forecasting and supply chain integration are some of the
critical issues. Kamalahmadi and Parast (2016) focused on research development in supply chain
resilience which embraces the enterprise and supply chain resilience definitions, supply chain
resilience principles, and supply chain resilience strategies. Yu et al. (2016) presented a literature
review on E-commerce logistics in supply chain management from the view of practice
perspective. Global implementations and consistent models together with supportive techniques
are studied in this chapter. Zhong et al. (2016) focused on big data for supply chain management
in the service and manufacturing areas: challenges, openings, and future perceptions. It can be
concluded from the analysis of above papers that none of the literature review articles in the

recent past reviewed literature on AFSCQ.

Hence, this chapter is aimed at finding present status of literature on AFSCQ and suggestions for
further research in this area. This literature review is aimed at answering following research

questions:

RQ1. How is the field of AFSCQ evolving over the past years?

RQ2. How much importance is given to research on AFSCQ across countries?
RQ3. What is the prevalence of empirical research in the field of AFSCQ?

The replies to above queries are valuable in tracing the development of research in the field of
AFSCQ through the world as far as the research is concerned. Now in order to find out prevalent

tools of research in AFSCQ, following query arises:
RQ4. What type of research tools are being used by researchers in the area of AFSCQ?

The reply to this query is valuable to know the research tools and it will also help in finding out

the type of problems, type of tools addressed in the field of AFSCQ:

RQ5. What types of product quality problems or issues arise in AFSCQ?
10



RQ6. What is the significance of performance measurement in AFSCQ?

The answers to these queries are very significant; the reason being, the issue of product quality
besides performance measurement reflects the operational effectiveness concerning AFSCQ to a

larger extent:
RQ7. What are the gaps and scope of future research in the field of AFSCQ?

The answer to this question is very useful in finding the gap and future scope in the field of
AFSCQ.

The structure of this review is as follows: Section 2 shows the methodology for the literature
review. Section 3 shows discussion for managing AFSCQ. While Section 4 presents the

implications for further research. And finally, the review is concluded in Section 5.
2.2. Methodology

This review consists of a six-step research approach. The first step is the time period (1994 to
mid-2016) the year 1994 is taken as the starting point of article collection because the word
“supply chain quality” initially appeared in this year itself. The second step is to collect research
publications, the publications were selected from management science publishers such as
Emerald Online, Taylor & Francis, Wiley Interscience (earlier Blackwell Synergy) and Science
Direct. The third step is the selection of research publication from the database using various
search keywords such as supply chain quality, agri-food, agri-fresh, agri-food supply chain, food
supply chain, vegetable supply chain, fruit supply chain, agri-fresh food supply chain, and
perishable food supply chain. The Fourth step is separation or sorting of publications to remove
duplication of articles and then analyzing the filtered articles. In the last step, selected articles are
classified under several categories: number of research publication per year, journal-wise articles
classification, number of studies across countries, empirical research growth in AFSCQ,
performance measurement, categorization based on tools utilized or data analysis methods, and

classification based on supply chain quality issues. These steps are explained as follows:
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Step 1. Time Horizon (1994 to mid-2016) — The evaluation period of research publications is
between 1994 and mid-2016 because the word “Food supply chain” initially appeared in 1994
(Taylor, 1994). Mid-2016 is taken as a terminating point of research publications collection.

Step 2: Collection of research publications — Research publications were selected from the major
management science publishers. These are: Science Direct, Emerald Online, Taylor & Francis,
and Wiley Interscience. These databases have the majority of well-referred journals. Soni and
Kodali (2012) also used these management science publishers for a detailed literature review of
empirical study approach in supply chain management.

Step 3: Search keywords for research publications selection — The search keywords for research
publications selection from four databases are supply chain quality, agri-food, agri-fresh, agri-
food supply chain, food supply chain, fruit supply chain, vegetable supply chain, agri-fresh food
supply chain, and perishable food supply chain. In total, 1,562 articles were found by using the

above keywords.

Step 4: Sorting of research publications — Research publications were shortlisted on the

following basis:

Eliminating duplicated publications — Here, repeated publications were separated from all the

downloaded publications.

Picking only relevant publications — In this step, the sample size was reduced to make a
representative sample set for which following policy was used. The research publication should,
at least, be concerned with agri-fresh food, quality of agri-fresh food supply chain, supply chain
quality, agri-fresh food, food product quality or supply chain quality. Research publications
focusing on agri-fresh produce and publications addressing the food product quality and supply

chain quality issues were studied.
At last 142 publications were filtered from the aforesaid downloaded publications.

Step 5: Research publication categorization — Here, publications are organized in subsequent

classes:
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The number of research publications each year: This one shows the yearly publications rate or

trend of AFSCQ literature throughout the period of 23 years.

Journal-wise classification of research publications: It presents the journal-wise classification of
publications.

Country-wise classification of research publications: It presents the classification of research
studies according to country. The countries are categorized into developed and developing. The
research studies or findings which are not specific to any particular country are considered in

common studies.

The number of empirical studies each year: It presents the yearly growth of empirical research
study in the AFSCAQ literature. It is an indicator of the growing importance of empirical studies

per year.

Tool utilized or data analysis methods: It shows the details of tool utilized or data evaluation or
analysis methods. The tool utilized depends on the research purpose or problem itself and the

type of data available.

Supply chain quality issues: Supply chain quality issues are one of the important categorizations
in the AFSCQ literature. Reviewing these issues will generate generic constructs governing

AFSCQ as well as help researchers in better understanding of the subject.

Performance measurement: The measurement of performance is vital at every part of the supply
chain and consequently well-timed action can be taken. In this chapter, it has been investigated
that the performance measures are implemented at which level of supply chain and what entities

are involved in the same.
2.3. Result and analysis of AFSCQ literature

All the papers in the field of AFSCQ are presented in Table 2.1. This table classifies the
publications with respect to country of research, research design and discusses their contribution

to research.

13



Table 2.1: Classification of AFSCQ publications

Researchers Country Research design Contribution to research
Improvement major strategic and operational
Taylor (1994) Russia Case study of food supply logistics
Multiple case Implications of closer supply chain relation-
Shaw and Gibbs (1995) UK study ships for industry profitability
Discussing the supply chain management
theory significance to the fresh produce
Wilson (1996) UK Focus group distribution and marketing
Looks at how supermarket chains are
UK Case study responding (retailers are starting to focus on
Hughes and Merton building longer-term relationships with key
(1996) suppliers.)
Reduce the cost of delivering food products to
Soucie (1997) Multiple Focus group the consumer
Calza and Passaro (1997) Italy Case study EDI network and logistics management
Conceptual Evaluating transaction costs to illustrate
Loader (1997) UK Framework supply chain relationships
Folkerts and Koehorst Vertical co-ordination for the competitive
(1997) The Netherlands Case study position of the European agribusiness
Salin (1998) USA Focus group Competitive advantages to agri-food firms
Improving  performance by  reducing
Vorst et al. (1998) The Netherlands Case study uncertainty in food chain
Observes bread wheat quality and its influence
on vertical co-ordination in the wheat supply
Kennett et al. (1998) UK Case study chain
Rademakers and Concentration and inter-firm co-operation
McKnight (1998) The Netherlands Case study within the supply chain
Multiple case Use of a particular form of consolidation
Collins et al. (1999) Ireland study results in the imposition of costs
Study of buying behavior by small retailers of
Shaw and Gibbs (1999) UK Case study fruit, vegetables
Fearne and Hughes Success factors in the fresh produce supply
(1999) UK Case study chain
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Researchers Country Research design Contribution to research

Introduce a conceptual framework in lieu of
Hobbs and Young (2000) USA Case study vertical co-ordination in the supply chain of

agri-food

Insights into the growth of small and medium-
Blundel and Hingley sized enterprises (SMESs) engaged in vertical
(2001) UK Case study inter-firm relationships
Larson and Validates categorizations of logistics firms
Gammelgaard (2001) Multiple Survey
Sporleder and Goldsmith Theoretical Firm Strategies for Signaling Quality
(2001) Multiple framework

Multiple case Relationship marketing in the food industry
Hingley (2001) UK study
Beverland (2001) New Zealand Case study Creating value through brands
Mathematical Reducing uncertainties of exported fruits and
Heiman et al. (2001) Multiple modeling Vegetables
Van der Vorst et al. The Classifications and developments of e-
(2002) Netherlands Case study business in food supply chains
Theoretical Scoped food governance issues

Le Heron (2003) New Zealand framework

Presents a conceptual framework for the

analysis of vegetable supply chains and the
Cadilhon et al. (2003) Vietnam Survey role wholesale markets

Investigates the business relations in the cold
Salin and Nayga (2003) USA Case study chain

Strategic alliances and expressing penetration,

kinds of alliances, business profits, and
Cante et al. (2004) USA Survey probable rates or prices
Henson and Reardon Brief introduction to the evolution and nature
(2005) Multiple Review of private food safety and quality standards
Ilbery and Maye (2005) Scotland Survey Food supply chains and sustainability

Theoretical Issue of power in business-to-business

Hingley (2005) UK framework relationships

Propose a relationship framework between the
Bourlakis and Bourlakis Theoretical logistics asset buyer and the logistics asset
(2005) UK framework supplier
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Researchers Country Research design Contribution to research
Express that collaborative commerce is not
Cadilhon et al. (2005) Vietnam Case study limited to trade in brand-named products
Sachan et al. (2005) India Case study Developing Indian grain supply chain cost model
Examines the role of quality grades or
Digal (2005) Philippines Case study standards in the supply chain
Describes the development of vegetable
Cadilhon et al. (2006) Vietnam Survey marketing
Comparative significance of economic, social
Vasileiou and Morris and environmental aspects as they effect
(2006) UK Case study decision management
Tracing and tracking systems for food
Jedermann et al. (2006) Germany Case study transports
Recognizes the business environment aspects
underpinning the cereal food products supply
Sohal and perry (2006) Australia Survey chain effectiveness
How demand management processes could be
Taylor (2006) UK Case study improved in agri-food supply chains
Custodio and Oliveira Integrating inventory management and vehicle
(2006) Portugal Focus group routes design
Case study, Supplier-retailer relationships in the UK fresh
Hingley et al. (2006) UK Survey produce supply chain
Theoretical Determinants and trends in the diversification
Pingali (2007) Itlay framework and Westernization of Asian diets
Beckeman and Major innovations and changes since 1945 in
Skjoldebrand (2007) Sweden Case study the food sector
Theoretical Effective e-commerce system in agriculture
Shu et al. (2007) Multiple framework
Europe (Region) Focus on extremely topical problem of food
Holt et al. (2007) Delphi study origin
The Measuring performance of the tomato supply
Aramyan et al. (2007) Netherlands Case study chain
Provide a conceptual framework for supply
Matopoulos et al. (2007) Greece Case study chain collaboration
Case study, A VEGNET Approach for Accelerating
Duan et al. (2007) UK Survey internet adoption
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Researchers Country Research design Contribution to research
How individual relations as well as trust
Case study, among farmers and purchasers influence
Lu et al. (2008) China Survey transaction costs
New product procurement, innovation, and
differentiation policies carried out by retailers
Hingley et al. (2008) Multiple Case study at the global level
Conceptual Build a framework to evaluate innovation and
Trienekens et al. (2008) The Netherlands framework performance in food chains
Multiple case Analyze dyadic empirical relations within
Mikkola (2008) Finland study food supply chains
Illustrates how integration of small-scale
farmers into the urban retail market can be
Louw et al. (2008) South Africa Case study facilitated
Structures and issues of raw commodity
Multiple case procurement in South African agribusiness

Vermeulen et al. (2008)

South Africa

study, Survey

supply chains

Sustainable supply of crops by reporting on

Pretty et al. (2008) Multiple Focus group selected sustainability indicators for the crops
Examines how different supply chain
characteristics impose different coordination

Stringer et al. (2009) China Case study costs on vegetable processors
Impact of supermarkets on small contract

Minten et al. (2009) Madagascar Case study farmers in Madagascar

Alfaro and Rabade Show that traceability can become much more

(2009) Spain Case study than just a way to guarantee food safety

Maertens and Swinnen Quantifies income and poverty effects of high-

(2009) Belgium Survey standards trade
Series of quantitative and longitudinal network

Chiffoleau (2009) UK Case study analyses in different systems of direct selling

Blackburn and Scudder Examines supply chain design strategies for a

(2009) USA Case study specific type of perishable product
Develop business process reengineering for a

Bevilacqua et al. (2009) Italy Case study supply chain
Demands for food safety from export markets

Narrod et al. (2009) Multiple Focus group in Kenya and India
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Researchers Country Research design Contribution to research
The Market governance in food safety

Van Hoi et al. (2009) Netherlands Case study

Understand the perceived impact of different

QAS requirements on the performance of the
Aramyan et al. (2009) The Netherlands Survey tomato supply chain

Quality assurance programs affect
Mergenthaler et al. international market access for horticultural
(2009) Vietnam Survey processing firms in developing countries

Examines the traceability systems that have

Theoretical emerged in the wheat to bread supply in the

Barling et al. (2009) UK framework UK

Identify the nature and magnitude of the main

logistical problems (assessment of the
Manikas and Terry operational performance of a multiple fresh
(2009) UK Case study produce distribution centre in the UK)

Investigates whether farmer organizations are

able to help small-scale farmers obtain access
Moustier et al. (2010) Vietnam Case study to supermarkets

Presented some suitable technologies for
Thakur and Donnelly Case study, electronic information exchange within the
(2010) Multiple Survey food supply chains

Investigates supply chains and networks that

attempt to meet market demand for
Hingley et al. (2010) UK Focus group “specialist” fresh produce

Jan Hofstede et al.

Introduces a simulation gaming environment

(2010) The Netherlands Case study for enacting a production network
Amador and Emond Multiple case Sensor readability and thermal relevance for
(2010) USA study RFID temperature tracking

Food safety policies in vegetable preparation
Nganje et al. (2010) Multiple Case study and consumption

Focus on traceability as part of information
Canavari et al. (2010) Italy Case study management in the fruit supply chains

Develop a hierarchical typology of trust
Jan Hofstede et al. elements for business-to-business trade among
(2010) Multiple Survey European companies
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Researchers Country Research design Contribution to research
Theoretical Traces the creative reconstitution of the

Magnan (2011) Canada framework Canada-UK commodity chain for wheat bread

Analyses “ isolation distances ” between
Petit et al. (2011) France Survey major roads and fields farmed under contract

Implementation and enforcement of public and

private environmental regulation in the
Gorton et al. (2011) Multiple Survey Serbian fresh fruit and vegetable sector

Data management in food supply chains to
Thakur et al. (2011) USA Case study facilitate product traceability

Fuzzy sets to integrate the supply chain
Paksoy et al. (2012) Turkey Case study network
de Castro Souza and Multiple case Characterize  the  transactions  between
Amato Neto (2012) Multiple study European buyers and producers

Proposing a telemetric platform of an integral

Theoretical nature, enhancing tracking and tracing

Santa et al. (2012) Spain framework capabilities for vehicles and goods
Srimanee and Routray Study the marketing chains of fresh fruit and
(2012) Thailand Case study Vegetables

Focus on consumer-driven and responsive
lliopoulos et al. (2012) Multiple Panel study fruit supply chains

Layout of the distribution center is
Demirta s and Tuzkaya investigated as strategically and
(2012) Turkey Focus group recommendation ns are made for the model

Study the application strategies of RFID based
Zhang and Li (2012) China Focus group on benefit and safety degree

Proposed  strategy of supply chain

management basing on E-commerce service
Bao et al. (2012) China Focus group platform for fruits and vegetables
Zanoni and Zavanella Decision strategies for sustainable food supply
(2012) USA Case study Chains

Explain the complexity of collaboration in a
NicolaasBezuidenhout Multiple case diverse  multi-stakeholder  production in
etal. (2012) South Africa study addition to processing environment

Lehtinen (2012)

Finland

Action research

Sustainability as a concept supports the use of

locally sourced food in public catering
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Researchers Country Research design Contribution to research
To retain overall papaya fruit quality and to
Sivakumar and Wall reduce postharvest losses during the supply
(2013) Multiple Case study chain
Shukla and Jharkharia Reviewing ~ major  operational issues
(2013) India Review responsible for post-harvest waste
Identify the factors that restrict the
development of agro-processing in the small
Louw et al. (2013) South Africa Case study wheat-milling and baking industries
Novel digital imaging methodology that could
Experimental be used by the fresh produce industry to
Jietal. (2013) UK case study estimate the ripening stages of bananas
Transformation of urban vegetable retail in
Zhang and Pan (2013) Multiple Case study China
Develop a new model for the activities of
knowledge exchange and the diffusion of
Manning (2013a) UK Case study innovation with specific on agriculture
Traceability system modeling and
Hu et al. (2013) Multiple Case study implementation
Multiple To analyze the spread of labeled
(Italy and environmental certification in food products
Banterle et al. (2013) Germany) Case study
To reduce risk with regards to bad weather, to
optimize the combination of soil and crop, and
Clasadonte et al. (2013) USA Case study to realize economies of scale
Explore the factors of quality control among
Jraisat and Sawalha key members of a supply chain and investigate
(2013) Jordan Case study the effect on supply chain
Assessment of food safety management
Kirezieva et al. (2013) Multiple Focus group systems
Mathematical Developed a  stochastic = mathematical
modeling, Case | formulation for designing a network of multi-
Baghalian et al. (2013) Multiple study product supply chains
Implementing a prospective grain traceability
Liang et al. (2013) Multiple Case study system to the bulk grain delivery system
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Researchers Country Research design Contribution to research
Case study, Development of short supply food chains is a
Aubry and Kebir (2013) France Survey noteworthy phenomenon in Europe
To address the supply chain management
Mathematical problem of a fresh product that involves along
Cai et al. (2013) Multiple modeling distance transportation
Focused on product, service and process
Jack et al. (2014) UK Survey innovation
Greenhouse-grown tomatoes from Australian
Roggeveen (2014) Australia Case study farms to fruit shops in Sydney, Australia
Del Borghi et al. (2014) Italy Case study An evaluation of environmental sustainability
The Evaluating the sustainability of agri-food
Van Asselt et al. (2014) Netherlands Case study production
Lamprinopoulou et al. Agricultural innovation
(2014) Multiple Survey
Reardon and Timmer Food security implications
(2014) Multiple Review
Soussana (2014) France Theoretical Sustainable agri-food systems and life cycle
framework Assessment
Escanciano and Implementing an 1SO 22,000 food safety
Santos-Vijande (2014) Spain Survey management
Hierarchical Provide a comprehensive hierarchical
decision-making | decision-making framework and a critical
Tsolakis et al. (2014) Greece framework taxonomy
Thomopoulos et al. Mathematical Decision support for agri-food chains
(2015) France modeling
Social and environmental responsibility
Theoretical embodied in private standards and actual
Lockie et al. (2015) Philippine framework practices of regulation
Morganti and Gonzalez- City logistics for perishable products
Feliu (2015) Italy Case study
Siddh et al. (2015) India Review Perishable food supply chain quality
Novel trends to revolutionize, preservation
Kalia and Parshad (2015) India Case study and packaging of fruits/fruit products
Examine the impact of trust and transaction
costs on farmers’ contract enforcement
Cai and Ma (2015) China Survey choices
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Researchers Country Research design Contribution to research
Lietal. (2015) China Review Edible agro-products quality and safety
Food safety control methods through various
Zhou et al. (2015) China Survey governance arrangements
Ding et al. (2015) China Survey Ensuring food safety
Handayati et al. (2015) Indonesia Case study Value co-creation in agri-chains network
Understand the multiple dimensions of
Akhtar and Khan (2015) UK Survey performance and their linkages
Theoretical Improving resilience in global food supply
Macfadyen et al. (2015) Multiple framework
Clark et al. (2015) USA Review Agri-food system policy development
Theoretical Reduce greenhouse gas emissions
Higgins et al. (2015) Australia framework
Information sharing strategies among farmers
Zhong et al. (2015) China Survey and vendors
Addresses the issue of international food
supply chain organization faced to face to food
Hou et al. (2015) Italy Case study safety and standard
Conceptual Farm management information systems
Fountas et al. (2015) Multiple framework
Time-temperature  indicators as  quality
Wang et al. (2015) China Review monitors in food packaging
Lee et al. (2015) Korea Review Active and intelligent food packaging
Valuation that individual market
Gallardo et al. (2015) USA Empirical intermediaries
Aggarwal and Srivastava Grounded view of collaboration in Indian agri-
(2016) India Case study food supply chains
Concerning adoption of innovative
Ali (2016) India Survey agricultural practices
Crop-related harvesting and  processing
Kusumastuti et al. (2016) Multiple Review planning
Suryaningrat (2016) Indonesia Survey Raw Material Procurement
Bisogno (2016) Italy Case study Corporate social responsibility
Park et al. (2016) USA Empirical Ecologically based life cycle assessment
Manning and Soon UK Review Sustainability indicator scoring in favor of the

(2016)

food supply chain
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Researchers Country Research design Contribution to research
Niemi and Pekkanen Finland Survey Assessing the business potential in a local
(2016) supply chain of food
Giampietri et al., (2016) Italy Survey Investigating consumers’ behaviour in the
direction of short supply chains of food
Zhang et al. (2016) China Survey Factors influencing the food firm’s plan to
manage quality
Djekic et al. (2016) Serbia Structured Improving the supply chain of confectionery
research industry by means of second party audits
Sharif and Irani (2016) UK Review Discussed perspectives of people, process and
policy on food safety
Irani and Sharif (2016) UK Exploratory Discussed about sustainable food security
review
Richter and Bokelmann Germany Survey Focusing the concern of food losses
(2016)
Bernstad Saraiva et al. Multiple LCA technique | Comparative lifecycle  assessment  of
(2016) packaging
Kumar et al. (2016) India Statistical analysis | Discussed about losses at numerous phases of
supply chain
Balaji and Arshinder India Fuzzy MICMAC | Modeling the reasons of wastage in food
(2016) and TISM supply chain
Soto-Silva et al. (2016) Spain Review Discussed about models of operational
research
Faisal and Talib, (2016) Multiple ISM Instigating the traceability in food-supply
chains
Innovative shelf life model based on smart
La Scalia et al. (2017) Italy Shelf life model | logistic
Routroy and Behera India Review Discussed about  demand forecasting,
(2017) inventory policy, as well as integration
Nyamah et al. (2017) China Surey Differentiating risk thresholds in food supply
chain.
Akhtar et al. (2017) UK Survey Discussed about effectiveness of supply chain
coordination wrt leadership.
Cagliano et al.(2017) Italy System Dynamics | Supply chain  management of E-grocery
model assisted by mobile tools
Zhong et al. (2017) Multiple Review Reviewed food supply chain management
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Researchers Country Research design Contribution to research
Uddin N (2017) Bangladesh Case study Discussed about higher coordination as well as
integration
Liljestrand K. (2017) Sweden Multiple case Study about logistics management to reduce
study wastag
MacKenzie and Apte, USA Mathematical Enumerate the advantages of diverse
(2017) model disruption-management strategies.
Nakandala et al., (2017) Australia Review Reviewed food supply chain information
integration from an all-inclusive outlook.
Martindale and Schiebel Multiple Survey Developed sustainable meal options.
(2017)
Sgarbossa and Russo Italy Case study Developed proactive model in sustainable
(2017) food supply chain
Bibi et al. (2017) France Review Discussed about tracking in addition to
monitoring of food product
Adenle et al. (2017) Multiple Review & Case | Discussed about pathway to sustainable
study economic growth
Sun et al. (2017) Multiple Reiew Reviewed relationship ~ concerning  air
pollution as well as food security
Thomas-Francois et al. Canada Review Building up relationships of farmers—hotel
2017 supply chain
Mercier et al. 2017 Multiple Review Reviewed literature on preservation and
transportation of foods
Lau et al. 2018 Australia MCDM Builds business process decision model aimed
techniques at evaluation of fresh-food supplier
Elghannam et al. 2018 Multiple Survey Exposed novel openings for food businesses
all around the world
Yanetal. 2018 China Mathematical Established method of effective risk
model assessment
Chaudhuri et al. 2018 Multiple Review Discussed about logistics decision-making
Chauhan et al. 2018 India ISM Recognized of sustainable management
drivers
Jakhar and Srivastava India Fuzzy AHP Recognized and rank the drivers, enablers as
(2018) well as resistors of logistics developments
Zhou, et al. 2018 China Mathematical Presented the option contract into supply chain

modeling

of fresh agri-food

24




Researchers Country Research design Contribution to research
Prakash, G. 2018 India Review Identified the food supply chain’s meaning as
well as operationalization
Rakesh and Gardas India ISM Post-harvesting losses during transportation
(2018)
Naik and Suresh (2018) India Mathematical Invented sustainable agri-food chains.
modeling, Case
study
Mangla et al. (2018) UK ISM — fuzzy, Employed sustainable inventiveness
DEMATEL, Case
study
Galvez (2018) Spain Review Look at the blockchain technology potential
Mercier et al. (2018) Canada Review Discussed about the performance of cold chain
Badia-Melis et al. (2018) Multiple Review Novel looks in cold chain monitoring
Bustos and Moors, 2018 | The Netherlands Multiple case Reduced losses of post-harvest food by ways
study of inventive collaboration
El Bilali, and Allahyari, Multiple Review Look at the influence of information as
2018 well as communication technologies in the
direction of sustainability
Dellino, et al. 2018 Italy Mathematical Suggested a decision support system for food

modelling

supply chain of extremely perishable products

2.3.1. Categorization based on number of research publications each year

This one represents yearly research publication frequencies of the total research publications. It

is evident from Figure 2.1 that research in the field of AFSCQ is continuously growing.

Furthermore, there has been a rapid rise in the number of publications since year 2005, and it

may be due to the comprehensive issues that raised the awareness of practitioners and
researchers in the field of AFSCQ.

It is evident from Figure 2.1 that the yearly publications were raised recently as more than half of

the total publications were published in the last five years.
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Figure 2.1 Year-wise distribution of research publications
2.3.2. Journal-wise classification of research publications

This classification presents the frequency of publications in journals. Figure 2.2 shows the

distribution of research publications on the basis of journals.

These journals particularly deal in the operations management, though the problem may be
specific to AFSCQ. In total, 142 articles were found addressing the AFSCQ problems from the
context of operations management. This shows that significant amount of research publications

were written in context of operations management.

One more aspect perceived from Figure 2.2 is that maximum research publications are from
Supply Chain Management: An International Journal (18 research publications, 12.67 percent),
British Food Journal (17 research publications, 12 percent), Food Policy (five research
publications, 3.52 percentage), and Computers and Electronics in Agriculture (five research

publications, 3.52 percent).
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Figure 2.2 Distribution of research papers across journals

Notes: SCMIJ, Supply Chain Management : An International Journal; BFJ, British Food Journal; CEA, Computers and Electronics in
Agriculture; FP, Food Policy; FC, Food Control; AAERPPSA, Agrekon : Agricultural Economics Research, Policy and Practice in Southern
Africa; AG, Agribusiness; IJPE, International Journal of Production Economics; IJLRAALJSCM, International Journal of Logistics Research
and Applications: A Leading Journal of Supply Chain Management; IJPDLM, International Journal of Physical Distribution & Logistics
Management; IJRDM, International Journal of Retail & Distribution Management; JCP , Journal of Cleaner Production; JFE, Journal of Food
Engineering; JIA, Journal of Integrative Agriculture; JIFAM, Journal of International Food & Agribusiness Marketing; JRS, Journal of Rural
Studies; WD, World Development; AASP, Agriculture and Agricultural Science Procedia; El, Ecological Indicators; GFS, Global Food
Security; NJAS, International Journal of Agricultural Sustainability; LUP, Land Use Policy; PP, Physics Procedia; PSBS, Procedia — Social
and Behavioral Sciences; IJLM, The International Journal of Logistics Management

2.3.3. Country-wise classification of research publications

Research publications are categorized on the basis of developed and developing country. It is
evident from Table 2.2 that most of the publications are from developed countries such as the
UK (23 articles, 16.20 percent), USA (12 articles, 8.45 percent) and the Netherlands (ten articles,
7.04 percent), etc. and not much attention is being paid to research work on issues of AFSCQ in
developing countries. While on the contrary developing countries like India are largely agrarian,

still research in this area is lacking.
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Table 2.2 Distribution of research publications over regional basis

Countries No. of articles Percentage
UK 23 16.20
USA 12 8.45
Netherlands 10 7.04
China 10 7.04
Italy 9 6.34
India 6 4.23
Vietnam 5 3.52
South Africa 4 2.82
France 4 2.82
Spain 3 2.11
Australia 3 2.11
New Zeland 2 1.41
Philippines 2 141
Greece 2 1.41
Finland 2 1.41
Turkey 2 1.41
Indonesia 2 1.41
Russia 1 0.70
Ireland 1 0.70
Scotland 1 0.70
Germany 1 0.70
Portugal 1 0.70
Sweden 1 0.70
Madagascar 1 0.70
Belgium 1 0.70
Canada 1 0.70
Thailand 1 0.70
Jordan 1 0.70
Korea 1 0.70
Multiple 29 20.42
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2.3.4. Year-wise empirical research growth in the field of AFSCQ

It is observed that the first empirical research publication in agri-fresh food supply chain
appeared in the International Journal of Physical Distribution & Logistics Management in 1994,
It can be understood from Figure 2.3 that empirical research publications have exhibited
remarkable growth after 2004.

It is visible from the above data that about 60 percent of the empirical research publications were
published since last seven years though about 40 percent research publications were remaining
publications. It can be seen clearly from Figure 2.3 that from past seven years, there is a major
growth in empirical research publications in the field of AFSCQ. It exhibits the growing

fondness of researchers towards case study and survey-based research particularly in this area.
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Figure 2.3: Year-wise empirical research growth

2.3.5. Classification based on data analysis methods or tool utilized

The literature of AFSCQ may also be classified by data analysis methods or tools utilized. Table
2.3 shows the categorization of research publications according to data analysis methods.

It is evident from the above table that a majority of research publications utilized “statistical
analysis” (39.43 percent), which also indicates that the nature of research is dominantly
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quantitative and survey based. In rest of the 44 publications (40.84 percent), no specific tool or
data analysis methods were utilized, neither a case study nor conceptually centered research

publications.

Table 2.3 Research publications classification based on data analysis methods or tool utilized

Tool/research method | No. of articles Type

Mathematical models 11 (7.74%) Econometric analysis, fuzzy, analytical tool, relational database model,

simulation, etc.

Theoretical models 5 (3.52%) Data stemming, sustain ’ s sustainability criteria, traceability, etc.
Quality tool 4 (2.82%) Integrated quality management system, transaction cost approach, etc.
Statistical analysis 56 (39.43%) | Cluster analysis, conjoint analysis, two-stage probit analysis with

endogenous variables, factor analysis, and descriptive statistics, etc.

Technological tools 8 (5.63%) Information technology, internet, network database system and
programming language, radio frequency identification, and two-

dimensional data matrix (DM) barcode printed, etc.

Others 58 (40.84%) | General conceptual or case study-related publications, etc.

2.3.6. Research publications categorization based on issues of AFSCQ

The review of AFSCQ can furthermore be classified on the basis of AFSCQ issues. Figure 2.4
shows the categorization of research publications according to many types of AFSCQ issues. The
thing to be noted is that AFSCQ issues address multiple problems.

From Table 2.4 and Figure 2.4, it is found that the majority of publications were concerned with
“Information management” issues (47 articles, 33 percent), while publications with
“Sustainability management” were second highest (22 research publications, 16 percent). Also,
research publications with “Logistics management” were 18 (13 percent), “Collaboration and
Coordination management” were 12, “Strategic management” were nine, “Inventory
management” were six, “Demand management” were five, “ Food safety management” were
four, “Performance measurement” were four, “Integration management” were three, “Supplier
management” were three, and “Quality management” were two. It is evident from Figure 2.4 that
“Information management” and “Sustainability management” in agri-fresh food supply chain

issues are most relevant issues covering almost half of total research publications selected from
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the literature review. It does not necessarily mean that other issues are less important but these

two issues may indicate their criticality.

Another significant takeaway from the review of articles in this category is the product quality,
which is certainly a very important part of AFSCQ. According to Manning et al. (2006) quality
assurance standards are very important to be considered for ensuring product quality. As per
Oakland (1993), product quality is “conformance to customer’s requirement”, hence as far as
AFSCQ is concerned, it should additionally follow the norms of food production authorities.
Fidler (1990) mentioned that the quality assurance of a product is to maintain “product and
quality”. In AFSCQ, since products are mostly of short shelf-life, maintenance of quality relies
much on logistics, collaboration and coordination, food safety and supplier management. As per
Baines and Ryan (2002), product quality is considered as a business efficiency tool and

minimizes hygienic risks.

From the review, it is also found that several indicators of AFSCQ could be product quality,
product safety, cost of quality, quality in logistics, quality of human resources, quality of
information and information technology, quality of marketing, performance in terms of quality,
relationship quality, sustainability and quality assurance.

Some common issues directed by authors regarding AFSCQ were quality of raw material,
biological quality of product, hygiene quality, nutritional quality, quality of resources (e.g. farm

machinery, manures, fertilizers, etc.), monitoring decay parameter, etc.

Table 2.4 Agri-fresh food supply chain quality issues

Issues Studies
Loader (1997), llbery and Maye (2005), Sachan et al. (2005), Pretty et al. (2008),
Sustainability Chiffoleau (2009), Gorton et al. (2011), de Castro Souza and Amato Neto (2012),
management Lehtinen (2012), Banterle et al. (2013), Jack et al. (2014), Lockie et al. (2015),

Thomopoulos et al. (2015), Del Borghi et al. (2014), Van Asselt et al. (2014),
Lamprinopoulou et al. (2014), Soussana (2014), Kalia and Parshad (2015), Clark et
al. (2015), Higgins et al. (2015), Gallardo et al. (2015), Bisogno (2016), Park et al.
(2016)
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Issues

Studies

Information

management

Shaw and Gibbs (1995, 1999), Wilson (1996), Soucie (1997), Salin (1998), Fearne
and Hughes (1999), Sporleder and Goldsmith (2001), Hingley (2001, 2005), Van der
Vorst et al. (2002), Le Heron (2003), Digal (2005), Cadilhon et al. (2006), Vasileiou
and Morris (2006), Jedermann et al. (2006), Sohal and Perry (2006), Hingley et al.
(2006, 2010), Beckeman and Skjoldebrand (2007), Shu et al. (2007), Holt et al.
(2007), Duan et al. (2007), Lu et al. (2008), Minten et al. (2009), Alfaro and Rabade
(2009), Blackburn and Scudder (2009), Bevilacqua et al. (2009), Van Hoi et al.
(2009), Barling et al. (2009), Narrod et al. (2009), Thakur and Donnelly (2010),
Amador and Emond (2010), Canavari et al. (2010), Thakur et al. (2011), Magnan
(2011), Bao et al. (2012), Santa et al. (2012), Zhang and Li (2012), Louw et al.
(2013), Manning (2013a), Hu et al. (2013), Kirezieva et al. (2013), Liang et al.
(2013), Roggeveen (2014), Zhong et al. (2015), Fountas et al. (2015), Wang et al.
(2015)

Logistics

management

Taylor (1994), Calza and Passaro (1997), Vorst et al. (1998), Collins et al. (1999),
Larson and Gammelgaard (2001), Henson and Reardon (2005), Bourlakis and
Bourlakis (2005), Custddio and Oliveira (2006), Mergenthaler et al. (2009), Manikas
and Terry (2009), Paksoy et al. (2012), Demirta s and Tuzkaya (2012), Cai et al.
(2013), Morganti and Gonzalez-Feliu (2015), Handayati et al. (2015), La Scalia et al.
(2015), Lee et al. (2015), Cai and Ma (2015)

Collaboration and

coordination

Folkerts and Koehorst (1997), Kennett et al. (1998), Hobbs and Young (2000),
Heiman et al. (2001), Cadilhon et al. (2003), Cadilhon et al. (2005), Matopoulos et

management al. (2007), Mikkola (2008), Vermeulen et al. (2008), Petit et al. (2011),
NicolaasBezuidenhout et al. (2012), Aggarwal and Srivastava (2016)
Strategic Hughes and Merton (1996), Rademakers and McKnight (1998), Beverland (2001),
management Salin and Nayga (2003), Cante et al. (2004), Hingley et al. (2008), Srimanee and
Routray (2012), lliopoulos et al. (2012), Zanoni and Zavanella (2012)
Inventory Maertens and swinnen (2009), Moustier et al. (2010), Nganje et al. (2010),
management Sivakumar and Wall (2013), Zhang and Pan (2013), Aubry and Kebir (2013)
Demand Taylor (2006), Pingali (2007), Stringer et al. (2009), Baghalian et al. (2013),
management Clasadonte et al. (2013)
Food safety Escanciano and Santos-Vijande (2014), Zhou et al. (2015), Ding et al. (2015),
management Hou et al. (2015)
Performance Aramyan et al. (2007), Trienekens et al. (2008), Aramyan et al. (2009), Akhtar and
management Khan (2015)
Integration Louw et al. (2008), Reardon and Timmer (2014), Kusumastuti et al. (2016)
management
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Issues Studies
Supplier Blundel and Hingley (2001), Jan Hofstede et al. (2010), Suryaningrat (2016)
management
Quality Li et al. (2015), Siddh et al. (2015)
management
Comprehensive Jan Hofstede et al. (2010), Demirta § and Tuzkaya (2012), Shukla and Jharkharia
construct (2013), Ji et al. (2013), Jraisat and Sawalha (2013), Tsolakis et al. (2014),
Macfadyen et al. (2015)

Supplier
_ management
_ management i
Comprehensive 304 2% Quality rr110a/nagement
construct Performance ’
Demand

measurement
management 3%

Collaboration and
Coordination

management
8%

Figure: 2.4 Classification of research publications according to various kinds of agri-fresh

food supply chain quality issues
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2.3.7. Research publications categorization on the basis of performance measurement

Entity of Analysis (EOA). According to Soni and Kodali (2011), the entity kept at focus while
analyzing an article is represented by entity of article. The stakeholders inolve in a chain like

manufacture, supplier, distributor etc. are the different entities.

Level of Analysis (LOA). It is the work of Croom et al. (2000), which emphasized that for
critical literature review and analytical framework must be adopted. Dyadic, chain and network

were the three suggested levels.

Element of Exchange (EOE). Hakansson and Snehota (1989) stated that networks are composed
of actors resources and activites that involved exchange. Later EOE was proposed as dimension

for classifying the SCM literature based on the study.

It is a vital component of any system of management and so is for AFSCQ. A frequency division
of performance measurement publications concerning Entity of Analysis (EOA), Element of
Exchange (EOE) and Level of Analysis (LOA) is presented in Table 2.5.

From Table 2.5, it is quiet visible that the performance measurement aspect is in growing stage
in the AFSCQ literature. By the statistics it is evident that only 19 publications (22.89 percent)
are available in a span of 13 years (i.e. 1994-2006) while rests of the 64 publications (77.11
percent) are available in a span of 12 years (i.e. 2007 to 2018). Additionally a remarkable fact is
that 50 publications (60.24 percent) focused on “information”, while 20 publications (24.09
percent) focused on inventory. One more notable aspect found is that 21 publications (25.30
percent) focused on 3PL (single entity) and 52 publications (62.65 percent) focused on a
combination of many EOA. This is a very encouraging trend. Moreover, performance
measurement exists at merely in the “chain” level in 67 publications (80.72 percent). It indicates
that it is still very difficult to develop an integrated performance measurement system in
AFSCQ. The major issue that turns out is that the size of players present at each stage of the
supply chain is variable. With heterogeneous size of players, the integration aspects are always
challenging. Here it is felt that for perishable products and especially for short shelf-life

products, an integrated performance measurement system will elevate the AFSCQ.
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Table 2.5 Frequency division of performance measurement publications with concerning to Entity of Analysis (EOA), Element

of Exchange (EOE) and Level of Analysis (LOA)
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2.4. Discussion

The primary objective of this chapter is to discover the gaps existing in the literature of AFSCQ
by reviewing selected research publications. As the days are passing by, research publications on
the AFSCQ are increasing. Nearly 50 percent of the publications were published in past five to
six years; it also shows that research toward AFSCQ is increasing. Hence, there is a need to
prescribe proper direction for further research in AFSCQ. Another finding is that 60 percent of
the research publications are focusing on the issues of developed countries though merely 40
percent of the research publications are directed to the issues of developing countries. Shukla and
Jharkharia (2013) also discussed that limited concentration is paid in developing countries while
huge emphasis is on developed country issues like innovative research environment and
infrastructure while in developing countries focus on availability of fund, infrastructure, and

information technology were prime concerns.

Second, about 60 percent of empirical studies are from previous seven years which shows that
empirical kind of investigation or research is speedily increasing. In another review in the field
of supply chain, Burgess et al. (2006) and Soni and Kodali (2011) also examined that empirical
investigation in supply chain management is rising at a steady pace.

As described earlier, AFSCQ emphasizes on practices or exercises that stress on continuous
process advancement in order to enhance sustainable performance. Hence, performance
measurement is an important aspect for supply chain quality which enables effective
organization to indicate correct phase of changes to be brought in the supply chain and a well-
timed action can be taken. Such approach is well described by Gopalakrishnan et al. (2006) who
focused on the development of scenarios that targeted to reduce energy consumption in the
manufacturing system. Siddh et al. (2015) also discussed about the sustainable performance of
perishable food supply chain in their review. Another noticable aspect is that the performance
measurement facet is also at a growing stage in the literature of AFSCQ. This datum is
highlighted from the statistic as merely 20.71 percent (i.e. 1994-2006) of publications are
published during 13 years though the rest of 79.29 percent (i.e. 2007 to 2018) of publications are
published in a span of 12 years. Interestingly 62.65 percent research publications considered

multiple EOA (manufacturer, supplier, retailer, distributor or consumer) besides 25.30 percent
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research publications focused on the single entity as 3PL. Atilgan and McCullen (2011) focused
on improving supply chain performance through auditing of losses due to perishable nature of
products in the supply chain. Fabbe-Costes and Jahre (2008) also observed that 48 percent of
publications evaluated performance on dyadic stage or level. Similar trend is observed in this
chapter as well and this finding seems to be consistent with the past record. These facts prescribe
researchers to preferably develop an integrated performance measurement system for AFSCQ
which will enable assessment and propagation of uniformly adopted quality practices in
complete supply chain of agri-fresh products.

It is also observed from our literature review that greater part of total publications utilized
statistical analysis (39.43 percent) such as a tool for research problem resolving and data
analysis. Sachan and Datta (2005) presented a similar list of best conventional statistical analysis
techniques used in empirical research analysis and the results are concurrent with current

findings.

The majority of articles showed that “information management” is vital for addressing AFSCQ
issues (33.10 percent), while “sustainability management” is another important aspect of AFSCQ
(15.49 percent). It reveals that research toward supply chain quality issues as “information
management” and “sustainability management” is being addressed to a greater extent and it also
signifies that quality of agri-fresh products and services involved in the same should be
promulgated with integration by using better ways of communicating information among supply
chain members. Also the technology and ethics of agri-fresh produce industry should be

governed by overarching principles of sustainability.
2. 5. Research implications and directions for future research

This review delivers more opportunities of further research in the field of AFSCQ. The outcomes

of the review reveal following implications for investigators or researchers:

. Agri-fresh food produce comprise a significant portion of the world economy, supplies
for various industries and the world price of many foodstuffs. Aggarwal and Srivastava
(2016) stated that in developing countries, the agriculture industry is the backbone of the
economy. Kalia and Parshad (2015) stated that better economic revenues by food growers
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and retailers can only be harnessed if the huge post-harvest losses could be decreased
through handling and supply chain of food products. Since 2007 research toward AFSCQ
is rapidly increasing due to greater potential that AFSCQ is attaining. Thus, there are a lot
of research openings in the arena of AFSCQ. One more aspect perceived from the review
is that less articles related to research appeared in developing countries. Akhtar and Khan
(2015) discussed that agri-fresh food supply chain coordinators (chief executive officers,
managing directors and head of departments, etc.) from developing countries should be
extra careful as they often use directive leadership, which might not work in developed
countries. Hence, researchers in such areas should develop theories based on
aforementioned scenario. Ali (2016) stated that in India the vegetable supply chain has
traditionally been divided since the greater part of growers are small holders with
inadequate experience to better agricultural practices; therefore, innovative agricultural
practices among small holders are needed for supply chain quality or efficiency and

effectiveness.

As per discussion, the researchers should focus on verifying already existing theories in
AFSCQ as sufficient volume of literature on theory building is collected and must be
verified in different conditions. It is also observed that literature on AFSCQ necessitates
standardized constructs. Fountas et al. (2015) also emphasized on the requirement of
standardized quality audit formats based on defined data infrastructure elements in the
agri-fresh food sector developed by organizations. Li et al. (2015) also discussed about

progress in the agri-fresh products quality and safety standardization system.

There is remarkable growth in empirical research studies of AFSCQ from 2004. In
upcoming days, empirical research needs to be directed at intra-functional and intra-
firm scope at organization and supply chain level. If feasible, such empirical studies can
concentrate on complete “network” as well. Else, they should at least concentrate on the
“dyad’” level where interaction of small farms with distributors is investigated. Siddh et
al. (2015) also emphasized on the same aspect that empirical research studies are required
to be targeted at intra- firm and intra-functional scope at the organization level. This point
seems to be in sync with the previous implication that there is a need of promoting

integration and sustainability philosophy at all the levels in the agri-fresh supply chain.

38



Kusumastuti et al. (2016) reviewed the literature on crop-related harvesting and process
planning stating that research models reflect realism to a limited extent and there is
insufficiency of empirical testing research. Future research studies hence may be

comprehensive and could investigate realistic research models.

Popularly, AFSCQ is influenced by material, logistics, supplier, distribution, demand,
purchasing, marketing, and information management. Thus, it relies on various issues,
among them certain are frequently studied by researchers, while others issues are
specifically addressed such as supply chain efficiency, risk management, industrial
supply chain quality, supply chain security, supply chain quality, relationship quality,
strategic alignment, visibility, end deliverable quality, etc. This may require additional
focus of researchers toward carrying out empirical research in the AFSCQ area.
Tsolakis et al. (2014) stated that the design, development, and operation of agri-fresh
food supply chains have begun to be met with enhanced attention in recent management
science, while quality of such supply chain remains unexplored. Besides, the instability
of weather, the perishability of produces, the complicated food safety governing environs,
the wvarying consumers’ routine styles, the environmental anxieties and the
overabundance of stakeholders immersed pose significant challenges in the direction of
robust supply chain development within the agri-fresh food sector. Kalia and Parshad
(2015) reviewed key nanotechnology innovations useful in preservation, packaging,
safety, and storage of fruits and fruit-centered food products. The safety and quality
assurance of packaged food products are most important concerns in existing day world-
wide integrated food supply chains. It reflects that technological interventions may also
affect AFSCQ. Zhou et al. (2015) advised to emphasize on the agri-fresh food safety
practices of three governance structures: farmer cooperatives, agricultural companies, and
family farms. These are also one of the major components of the supply chain quality.
Ding et al. (2015) stated that farm production is dominated by limited households, and
fresh food supply chains including large numbers of traders, small brokers and
wholesalers, ensuring food safety along the food supply chain represents a major
challenge. Handayati et al. (2015) stated that the buyers of agri-fresh food produces are

changing their manners to comprise additional ethical concerns in their choice. In
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particular, they have begun to pay more attention to the quality in conjunction with the
traceability of food product. Though food demand is becoming more sophisticated than
ever, food supply preserves a traditional form of food production. According to Jack et al.
(2014), agri-fresh food sector recognizes that in order to keep its competitive benefit in
both present and new markets it will need a business strategy concentrated on product,

service and process innovation, eventually adding more components to AFSCQ.

AFSCQ has a major effect on sustainable performance of organization as the AFSCQ
practices sum up along the entire length of supply chain. Sustainable performance
contains economic, environment and social sustainability. Distinctive from traditional
performance measures, not only sales, return, and market share, etc., sustainable
performance consists of economic, environment and social sustainability. Aggarwal and
Srivastava (2016) found that waste reduction is an outcome of supply chain collaborative
activities, which has huge social implications. Bisogno (2016) stated that short chain can
help to raise the sustainability of interests in a scene of the advancement of the latest way
of “doing business” making significance not only in relations of money but also taking
liable attitude toward sustainability issues taking into consideration the environmental
and social facets. Researchers may need to incorporate the components of sustainability
in various facets of AFSCQ and culminating into proposition of new performance

measures.

2.6. Conclusion and limitations

This chapter presents a review of the AFSCQ literature, discussing foremost supply chain

operational issues responsible for AFSCQ. The purpose of this chapter is to focus on the

directions and opportunities of research in AFSCQ. To sustain this objective, literature is picked

from four management science publishers over a phase of 25 years (1994-2018). The literature

review is methodically classified and analyzed to provide a better insight of the research in the

past two decades. To sustain the significance of the complete process, the organized research

process is followed in both the collection and content investigation of the literature.

It was observed that more than 50 percent of research publications are published during the past

five years. This tendency may be attributed to the factors such as increased utilization of
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vegetable oil as a fuel, food prices, more attention toward reducing food wastage, difficulty in
managing short shelf-life products, etc. The research in the field of AFSCQ is in growing phase.
However, it is observed that research in the context of supply chain integration, information
management, strategic management, and integration of transportation system for enhancing
AFSCQ is deficient and researchers can direct their endeavours in blending these areas of

research.

This review does have some limitations such as every publication concerning AFSCQ might not
have been part of this review. This can be attributed to organized literature review procedure
which governed the selection criteria, constrained by the limiting boundaries of publications used
for article selection. Mainly, those research works that are published by manuscripts under open
source collections, papers published in conferences, Inderscience publishers are not considered
in the present study. However, this literature review provided an introductory picture towards
AFSCQ issues and future research gap into this area. Further research related to this literature
review could be an extension of work in specific key areas of food supply chain quality such as

sustainability in food supply chain, collaboration with suppliers for quality, etc.
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CHAPTER 3

AGRI-FRESH FOOD SUPPLY CHAIN QUALITY (AFSCQ) AND ORGANIZATIONAL
SUSTAINABILITY (OS): ACONCEPTUAL MODEL

3.1. Introduction

The inclination in the direction of globalization along with advanced innovation and revolution
has directed to the improvement of links of organizations. The supply chain has been viewed as a
leading inter-organizational practice for the attainment of competitive advantage (Janvier-James,
2012). Supply chain management emphasizes interdependence amid organizations and
functioning collaboratively to attain effectiveness in supply chain actions (Shin et al., 2000;
Narasimhan and Kim, 2002). Effective strategy and execution of supply chain practices improves
quality regarding cost reduction, increasing flexibility and also makes sure customer
gratification. Henceforth, it would be a beneficial way to keep customer value and competitive
advantage in the marketplace (Li et al., 2006). In this regard, cover quality matters at the supply
chain level and it is the key to successful organization regarding product quality (Sila et al.,
2006).

Instead, the significance of supply chains and their part in enriching competitive advantage of the
organizations, insufficient consideration has been specified to quality problems in the supply
chains. Though by the organization point of view, quality is distinct regarding quality practices
like top management leadership and commitment, customer focus or contentment and employee
participation, our indulgent about quality practices at the supply chain level are inadequate. Then
further research to report the conception of quality within supply chains (Sitkin et al., 1994;
Ross, 1998; Foster, 2008; Foster et al., 2011). Kaynak and Hartley, (2008), indicated that
quality-based culture could enhance the operational performance, customer focus or satisfaction,
and economic performance, etc., along with the stakeholders of the supply chain. Numerous
researchers and practitioners have opinionated about the integrating quality and supply chain
management (Zeng et al., 2013; Robinson and Malhotra, 2005). And so, for evaluating quality
issues, it is necessary to have an additional focused attempt or approach within the supply chain.

The practices that improve the quality of supply chain are recognized as the supply chain quality
practices (Siddh et al., 2015; Siddh et al., 2017). Mellat-Parast (2013) stated that supply chain
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quality is a set of quality practices that stress on continuous enhancement among the supply
chain partners to boost performance and attain customer gratification. These clarifications about
supply chain quality are related to manufacturing goods with limited work in the area of food
produce though food products frame a considerable portion of world economy along with the
resource of raw-material for numerous food industries. Siddh et al. (2015) indicated that various
reviews of literature that target at the critical analysis of the literature on supply chain are
conveyed, however not a single one of them concentrated absolutely on the supply chain quality
of perishable food.

As well Mahajan et al. (2017) noticed that scanty research work had been showed on supply
chain quality of food products. The food supply chain quality is tremendously complicated due
to the extreme ambiguity in demand as well as cost, perishability in nature, greater consumer
immersion for safeness of food produce (Van der Vorst and Beulens, 2002), and dependence on
the environmental condition (Salin,1998).

The industry of food is suffering from unprecedented challenges and heaviness. No other type of
industry that similar to food industry signifies the challenge of sustainability. Food industry’s
sustainability is highly dependent on the sustainability of the fresh food supply chains.
Moreover, various supply chains have globally joined to create international food supply chains.
Because of Globalization, there is an issue of concern in change over techniques of marketing,
tendencies of consumption and technology innovation. All this has increased the concerns
regarding economic, social and environmental sustainability. Moreover, Darkow et al. (2015)
analyzed the food supply chains in multifaceted and unstable business or commercial environs,
wherever the sustainability requisites of customers in addition to legislation are growing. From
now there is an extreme necessity of advancing the area of food supply chain quality. Siddh et al.
(2015) reviewed literature on the supply chain quality of perishable food products then referred
to as Perishable Food Supply Chain Quality (PFSCQ) and stated that the research in the direction
of “agri-fresh foods” are perishable products is foremost. Siddh et al. (2017) reviewed literature
on the supply chain quality of agri-fresh food products then referred to as Agri-fresh Food
Supply Chain Quality (AFSCQ) and analyzed that there is no model or framework available for
managing AFSCQ in the literature. Bisogno (2016) denoted that short supply chain could

support to improve the concerns regarding sustainability in a view of the development of the

43



innovative approach of "Implementing Business" attaining importance not only in associations
by means of money but keeping a responsibility involving about the concern of sustainability for
instance social and environmental views. These apprehensions are pressing to organizations for
advance systems that make sure the command on the complete supply chain, assure quality and

food security, and tracking / traceability practices and produces (Gulati et al., 2007).

This study emphasizes practices of Agri-fresh Food Supply Chain Quality (AFSCQ). A
conceptual model of AFSCQ is suggested to examine the relationship or link between AFSCQ
practices and organizational sustainability. Investigating these relationship or link is very
essential for the reason that it permits us to appreciate how the AFSCQ practices influence on

Organizational Sustainability (OS) extremely.

The construction of the chapter is in such a way: Section 3.2 shows literature on AFSCQ &
sustainability deals using recognition of the AFSCQ practices & OS. Section 3.3 discoursed
AFSCQ practices and OS dimensions. Section 3.4 focuses on the conceptual model of AFSCQ
and related hypothesis. Section 3.5 shows discussion for managing AFSCQ and organizational
sustainability. Though, Section 3.6 depicts research implications. At last, the chapter is

concluded.
3.2. Literature review

The advancement in quality and supply chain integration has been proposed by numerous

researchers and practitioners.

Ross (1998) identified the common tendencies that prominent to enhanced importance on supply
chain quality: development of quality creativities or innovations, liberalism in the transportation
segment, and spreading out of logistics accomplishments. Kuei et al. (2002) discussed that
supply chain quality has to be eminent from supply chain technology. The earlier highlights that
customer-driven values are the social basis to enable the supply chain advancement, even though
the focus on the advancement of technological stand to enable the effective supply chain
integration management. Mellat-Parast (2013) discussed that Supply chain quality management
as a set of practices that emphasize continuous process development among partners (firms) of
the supply chain to get better performance and accomplish customer gratification through

eminence in acquiring or learning the culture. These descriptions are mainly concerned with
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manufacturing and service sector while little attention being given to agri-fresh food products.
The agri-fresh food products constitute a foremost portion of word financial prudence and are the
source of resources for numerous food industries. The supply chain quality of agri-fresh food
products, herein after suggested as Agri-fresh Food Supply Chain Quality (AFSCQ) covers the

quality of process and product from farm to the delivery of agri-fresh food products to folk.

The AFSCQ is exceedingly complicated by cause of the short shelf life, higher amount of
uncertainty during demand in addition to the cost of the agri-fresh food products (Van der Vorst
and Beulens, 2002). Manzini et al. (2014) highlighted that the food security and environmental
sustainability are highly interdependent in processes along with activities of the supply chain.
Darkow et al. (2015) argued that rising sustainability needs of customers with legislation, the
managing of AFSCQ is becoming highly complicated & unpredictable. Therefore there is a vast
necessity of advancing the field of AFSCQ.

Research Gaps

AFSCQ practices have a considerable influence on the Organizational Sustainability (OS) as
Economic Sustainability (ECS), Social Sustainability (SOS) and Environmental Sustainability
(ENS) that covering Upstream Side Management (USM) or Supplier management (SM), Internal
Management (IM) or Process Management (PM) and Logistics Management (LM), and
Downstream Side Management (DSM) or Customer Focus (CF) of supply chain. Though, it has
not been taken in the literature effectively, a number of studies concentrated only on the
Upstream Side Management (USM) or Supplier Management (SM) of the agri-fresh food supply
chain (Grundvag Ottesen G., 2006; shokri et al., 2010; Liu et al., 2013). As well, various studies
concentrated only on the Downstream Side Management (DSM) or Customer Focus (CF) of the
agri-fresh food supply chain. (Soucie, 1997; Chrysochou et al., 2009). Additionally, some studies
assessed influence of Internal Management (IM) on the organizational performance (Pieter van
Donk et al., 2008; Rajaguru and Jekanyika Matanda, 2009; Bosona and Gebresenbet, 2011). Han
et al. (2013) studied about Supply Chain Integration Management (SCIM) and organizational
performance. Hamister (2012) stated that practices of supply chain management are ever more
linked to performance at the supplier and retail platforms. All the previous studies are having
different perceptions about AFSCQ practices and Organizational Sustainability (OS). Han et al.
(2013) indicated that the execution of AFSCQ practices is not only about the Internal

45



Management (IM), which are restricted inside the organization, but also on the external practices
as Supplier Management (SM) and Customer Focus (CF). A number of studies suggested that
information flow play a substantial role in the effective supply chain integration among supply
chain partners (Beulens et al., 2005; Sigala M., 2007; Bosona and Gebresenbet, 2011). Lack of
information from one end of the supply chain to another end produces considerable issues
comprising, but not limited to, needless inventory investing, inadequate customer facility,
inefficient transportation, unproductive production plans and wasted revenues. Jraisat et al.
(2013) studied the information sharing drivers between producers and exporters of supply chains
and examined relation to the export performance. Siddh et al. (2015) reviewed perishable food
supply chain quality and stated that "Information management or Information quality” is
necessary for AFSCQ to achieve organizational sustainability. Moreover, Nakandala et al. (2017)
discoursed that information flow is necessary among various entities of food supply chain. And
so, information is essential to possess for quality integration in the entire supply chain. Besides,
previous studies are largely paying attention to the direct relationships, and so, there is an
inadequacy of assessing relationship among AFSCQ practices. Siddh et al. (2015) also discussed
that it’s not complete if a research model or framework does not indicate the interrelationship
amid practices of supply chain quality. In future, there is an urging necessity of advancing the
arena of AFSCQ and organizational sustainability. For the time being, previous models or
frameworks do assess the relation between the practices of supply chain quality and the financial
performance. Vasileiou and Morris (2006) also deliberated the significance of economic, social
and environmental sustainability. Zanoni and Zavanella (2012) discussed about the decision
approaches in chilled or frozen food supply chains for sustainability. Martindale (2014)
explained food sustainability by using the customer’s survey. Del Borghi et al. (2014) utilized
Life Cycle Assessment (LCA) to assess environmental sustainability. Van Asselt et al. (2014)
explored sustainability in the production of agri-food. As well Soussana (2014) explored Life
Cycle Assessment (LCA) and sustainability of the agri-food systems. Nunes et al. (2014)
examined environmental sustainability in the agricultural production. Lockie et al. (2015)
discussed environmental and social liability expressed in private standards and real practices.
Schoenherr (2015) studied about the assured food protection from the perception of social
sustainability. Bisogno (2016) explored about the food supply chains and Corporate Social
Responsibility (CSR).
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The AFSCQ literature gets concentration on accepting the reliable methodology along with
making use of leading with lagging factors in an organized manner. Also, the essential measures

of organizational sustainability need to be associated with goals of top management.

The following research gaps have been identified by earlier literature on AFSCQ.

(i) The absence of a model or framework that comprise Upstream Side Management (USM),
Internal Management (IM) and Downstream Side Management (DSM) of Agri-fresh food supply
chain to make better in Organizational Sustainability (OS). (ii) Supply Chain Integration
Management using IT (SCIMIT) among supply chain stakeholders or partners is not thoroughly
considered. (iii) Numerous aspects of Organizational Sustainability (OS) are not assessed

simultaneously.

This chapter shows the conceptual framework and conceptual model of AFSCQ to attain
organizational sustainability. The conceptual framework of AFSCQ displays expanded the view
of AFSCQ practices and Organizational Sustainability (OS). Moreover, the conceptual model of
AFSCQ displays the impact of AFSCQ practices on organizational sustainability as economic,

social and environmental sustainability simultaneously.

3.3. Agri-fresh Food Supply Chain Quality (AFSCQ) practices and Organizational
Sustainability (OS)

3.3.1. Research methodology

In the beginning, AFSCQ practices and numerous organizational sustainability dimensions were
recognized by a comprehensive review of the literature. It includes the collection of research
papers followed by categorization by the contents of AFSCQ like AFSCQ practices and
numerous organizational sustainability dimensions as economic, social and environmental
sustainability. A schematic representation of research methodology adopted is shown in Figure 1.
The collection of data for review is started from the year 1994 because of the term supply chain
related to food sector firstly appeared in the year of 1994. The year 2017 is considered as the
finishing year of data collection for the reason that it is accomplishing previous years of the
evaluation. Consequently, the period from the year 1994 to 2017 is taken for data collection from
four management science publishers. These four publishes Emerald online, Science direct,

Taylor & Francis online and Wiley online library for the reason that almost all well-reputed
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journals of industrial and management engineering are accessible in these databanks. Then
research papers are collected or downloaded from these well-reputed journals of industrial and
management engineering by utilization of numerous keywords like agri-fresh food supply chain
quality, AFSCQ, agri-fresh food supply chain, vegetable supply chain, fruit supply chain, agri-
food supply chain, vegetarian supply chain, perishable food supply chain, Perishable Food
Supply Chain Quality (PFSCQ), perishable food supply chain quality, PFSCQ, food supply
chain, food supply chain quality etc.. After that, repetitive or repetition of research paper from
the collected or downloaded papers are omitted.

After identification, the two academicians having doctorate in the perishable food segment and
three food supply chain experts or professionals were invited for truncation process of collected
or downloaded research papers. During the truncation process, the research papers which are
related to Agri-fresh Food Supply Chain Quality (AFSCQ) are separated. In specific, AFSCQ
practices are recognized in both agri-fresh food supply chain and quality associated research
studies. After recognization, AFSCQ practices are grouped as Upstream Side Management
(USM) or Supplier Management (SM), Internal Management (IM) or Process Management (PM)
and Logistics Management (LM), Downstream Side Management (DSM) or Customer Focus
(CF) and supportive practices like Top Management Leadership and Commitment to AFSCQ
(TMLC_AFSCQ), Supply Chain Integration Management using IT (SCIMIT) etc.

By tradition, organizational sustainability was generally evaluated by financial measures like
return on invested capital, etc., (Aramyan et al. 2007). The financial measures of organization do
not completely depict the organizational sustainability because of organizational sustainability is
completely attained by some additional objectives as social and environmental sustainability
(Siddh et al., 2017). Kaplan and Norton (1992) presented balanced scorecard model that
comprises a number of insights of performance measures like, satisfaction of customer, internal
processes, financial, innovation etc.. Bigliardi and Bottani (2010) also presented balance score

card model for the measurement of performance in the case of food supply chain.
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Time Horizon for selection of articles:
From year 1994 till end of the year 2017

v

Selection of database:
Emerald online, Taylor and Francis online, Science direct and Wiley online library

7

Selection of articles:

Utilization of numerous keywords for selection of articles from database
Keywords: Agri-fresh food supply chain, Agri-fresh Food Supply Chain Quality (AFSCQ),
AFSCQ, Sustainable performance, organizational sustainability, Food supply chain, Agri-

food supply chain, Perishable food supply chain, Sustainability

2

Remove duplication of research articles:
Remove repetitive or repetition of research articles from the downloaded all articles.

Vv

Truncation process:
Identified the two academicians are having the doctorate in the perishable food segment and
three food supply chain experts or professionals were invited for truncation process of
collected or downloaded research papers. During the truncation process, the research papers
which relates to Aari-fresh Food Supply Chain Quality (AFSCO) are separated.
W

Identification of AFSCQ practices and organizational sustainability measures:
AFSCQ practices and organizational sustainability measures are identified in both agri-fresh
food supply chain and quality associated research studies.

Vv

Developed the final or authorized models of AFSCQ and organizational sustainability:
By feedback from field professional, the concepts of research are revised and developed the
final or authorized models.

Figure 3.1: Research methodology

Later on, structured interviews or conversations with academicians and field expert had been
organized. The discussions with academicians and field expert were documented and examined
before accomplishing some development in the research models or frameworks. Then Q-sort
technique is utilized to assess the consistency of the models. During the assess model conformity
or consistency, selected senior-level managers are invited to study the models to develop an all-

inclusive quality.

By feedback from field professional, the concepts of research are revised and developed the final

or authorized models are developed.
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3.3.2. AFSCQ practices

As per conversed, an all-inclusive accomplishment of AFSCQ necessitates to covering three
major dimensions, comprising: Upstream Side Management (USM) or Supplier Management
(SM), Internal Management (IM) or Process Management (PM) and Logistics Management
(LM) Downstream Side Management (DSM) or Customer Focus (CF). Besides, supportive
practices like Top Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ) and
Supply Chain Integration Management using IT (SCIMIT), etc. takes part as a significant

function in the effective supply chain execution or Organizational Sustainability (OS).

Considering the comprehensive literature review, the considerable AFSCQ practices are
recognized (See Table 3.1).

The main categorization of AFSCQ practices are;

(1) Upstream Side Management (USM) or Supplier Management (SM)

(2) Downstream Side Management (USM) or Customer Focus (CF); and

(3) Internal Management (IM) or Process Management (PM) and Logistics Management (LM)
(4) Supporting Practices like Top Management Leadership and Commitment to AFSCQ
(TMLC_AFSCQ) and Supply Chain Integration Management using IT (SCIMIT) etc.

3.3.3. Organizational Sustainability (OS)

The innovative processes, products, or organizational approaches to a surviving organization are
needed to increase sustainable effectiveness (Hansen et al. 2009; Schaltegger & Wagner, 2011;
Horn & Brem, 2013). Sustainability can be expressed as the establishing of novel processes,
products, or organizational methods that have a complete optimistic impact on the capital stock
of the organization, by the focus on economic, social and environmental objectives (Hansen et
al., 2009). Balanced scorecard model recognizes the limits of conventional measurement of
organizational performance and enlightens organization’s approach to performance goals, largely
concentrating on imperceptible consequences like the relationship between supplier and
customer, value chain, innovations, employee proficiencies or abilities, etc. (Kaplan and Norton,
1992). This innovative method attempts the usual attention of physical assets to the focus on
physical as well as intangible assets for a promise to corporate continuing or long-term

advancement of the organization in the upcoming time. The balanced scorecard approach has
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four insights, comprising financial, customer or consumer, internal procedures or process and
innovations that is competent of cover-up leading and lagging performance measures. Bhattarai
et al. (2013) discussed the supply chain of organic vegetable and evaluated the performance as of
a smallholder view. Matopoulos et al. (2015) examined considerable characteristics of resources
efficient or resourceful food supply chains. Deng et al. (2016) discussed the economic
performances and associations of the considerable actors in the supply chain of grapes by the

approach of value chain analysis.

The chapter recognizes the group of Organizational Sustainability (OS) measures. Particularly,
the Internal Management (IM) of the organizational supply chain is measured by Process
Management (PM) and Logistics Management (LM), Upstream Side Management (USM) is
measured by Supplier Management (SM) as well Downstream Side Management (DSM) implies
for Customer Focus (CF), and at last, Organizational Sustainability (OS) comprises of economic,
social and environmental sustainability. Distinctive from conventional measures of performance,
as well market share and Return on Investment (Rol), etc. organizational sustainability measures

comprises of economic, social and environmental sustainability.

3. 4. Conceptual model of Agri-fresh Food Supply Chain Quality (AFSCQ) and related
hypotheses

This section discussed the conceptual model of AFSCQ and related hypotheses in the subsequent
stages. Figure 3.2 shows the conceptual framework for governing all the suggested factors or
construct of AFSCQ that influence the Upstream Side Management (USM), Internal
Management (IM) and Downstream Side Management (DSM) of agri-fresh food supply chain
that suffered inadequate focus in earlier literature. Zeng et al. (2013) stated that upstream quality
mainly relates to supplier quality; internal quality of supply chain links to processing quality or
process control while downstream quality mainly relates to customer focus or customer
satisfaction. Top Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ) is
illustrated as base or foundation of the framework. It indicates that Top Management Leadership
and Commitment to AFSCQ (TMLC_AFSCQ) examine; Human Resources Management that
sustains Supplier Management (SM), Internal Management (IM) or processing quality and
logistics quality, Customer Focus (CF) and supportive practices like Supply Chain Integration

Management using IT (SCIMIT). On the basis of above discussion Organizational Sustainability
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(OS) is expressed as economic, social and environmental sustainability that shows at the top of
concerned framework. Then, direct and indirect relationships of concerned concepts or practices
with several extents of Organizational Sustainability (OS) are established, as indicated in Figure
3.2. The proposed conceptual model of Agri-fresh Food Supply Chain Quality (AFSCQ) to
achieve Organizational Sustainability (OS) is shown in figure 3. In the subsequent stages,

hypotheses are developed that show relationship among AFSCQ practices and organizational

sustainability.

Table 3.1: Categorization of Agri-fresh Food Supply Chain Quality (AFSCQ) practices

AFSCQ Practices

Items

Studies

Top Management
Leadership and
Commitment to

AFSCQ

(TMLC_AFSCQ)

1. Commitment to customer
satisfaction.

2. Commitment to supplier
relationship.

3. Effective adoption and
execution of innovations with
new programs, technologies,
and activities for improvement
of processing and logistic
conditions.

4. Human resource

management.

Sitkin et al., 1994; Flynn et al., 1995; Ellram, 1995; Ross,
1998; Ahire and Ravichandran, 2001; Esterhuizen et al.,
2001; Yakovleva and Flynn, 2004; Vasileiou and Morris,
2006; Yakovleva, 2007; Foster, 2008; Singh, 2008; Sagheer
et al., 2009; Spence and Bourlakis, 2009; Soler et al., 2010;
Toften and Hammervoll, 2010 Foster et al., 2011; Zeng et
al., 2013; Banterle et al., 2014; Kretschmer et al., 2014;
Kretschmer et al., 2014; Siddh et al., 2015; Nakandala,
2016.

Internal
Management (1M)
or
Process
Management
(PM)
and
Logistics
Management
(LM)

1. Continuous process
improvement for internal
process control or improving
processing quality.

2. Quality standards to make
sure assured quality of food
product.

3. Emphasis on research and
development related to food
processing quality.

4. Standard conditions for
food product storage and

transportation.

Taylor, 1994; Neng Chiu, 1995; Calza and Passaro, 1997;
Soucie, 1997; Vorst et al., 1998; Hobbs et al., 1998; Banks
and Bristow, 1999; McDonagh and Commins, 1999; van
der Ploeg and Frouws, 1999; Hamdar, 1999; Collins et al.,
1999; Van Der Vorst and Beulens, 1999; Samuel and
Hines, 1999; Minegishi and Thiel, 2000; Sonneveld, 2000;
Larson and Gammelgaard, 2001; Van der Vorst and
Beulens, 2002; Owens and levary, 2002; Gerbens-Leenes et
al., 2003; Sage, 2003; Henchion and Mclintyre, 2004;
McKinnon and Ge, 2004; Aghazadeh, 2004; Bossu et al.,
2004; Bourlakis and Bourlakis, 2005; Dorling et al., 2005;
Kotzab and Teller, 2005; Rundh, 2005; Apaiah and
Hendrix, 2005; Ilbery and Maye, 2005; Bogataj et al., 2005;
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AFSCQ Practices

Items

Studies

5. Inventory management.

Henson and Reardon, 2005; llbery and Maye, 2005; Ahmed
et al., 2005; Beverland, 2005; Bertolini et al., 2006;
McKinnon and Ge, 2006; Gimenez, 2006; Taylor, 2006;
Custddio and Oliveira, 2006; Jedermann et al., 2006; Sohal
and perry, 2006; Fulconis et al., 2006; Connolly, 2007
Fritz, 2007; Qu et al., 2007; Shu et al., 2007; Ortmann and
King, 2007; Matopoulos et al., 2007; Stanton and burkink,
2008; Abate, 2008; Knickel et al., 2008; Kumar, 2008;
Lynch and Whicker, 2008; Stanton and burkink, 2008;
Vega, 2008; Barling et al., 2009; Aramyan et al., 2009;
Tuominen et al., 2009; Engelseth, 2009; Naspetti and
Zanoli, 2009; Mergenthaler et al., 2009; Spence and
Bourlakis, 2009; Stringer et al., 2009; Wang et al., 2009;
Sagheer et al., 2009; Mergenthaler et al., 2009; Ahumada
and Villalobos, 2009; Menachof et al., 2009; Matopoulos et
al., 2009; Van der Vorst et al., 2009; Rundh, 2009; Nabhani
and Shokri, 2009; Manikas and Terry, 2009; Tuominen et
al., 2009; Narrod et al., 2009; Kumar et al., 2009; Prado-
Prado, 2009; Anders et al., 2010; Pullman and Dillard,
2010; Tanik, 2010; Hingley et al., 2010; Hsiao et al., 2010;
Hodgkins et al., 2010; Wu et al., 2010; Bayraktar et al.,
2010; Kuo and Chen, 2010; Hingley et al., 2010; shokri et
al., 2010; Abrahamsson and Rehme, 2010; Lazaridesa,
2011; Rong et al., 2011; Kizos and Vakoufaris, 2011;
Kumar et al.,2011b; Virtanen et al., 2011; Bosona and
Gebresenbet, 2011; Karlsen and Olsen, 2011; Petit et al.,
2011; Magnan, 2011; Rong et al., 2011; Diaz et al., 2011;
Wang et al., 2012; Myae and Goddard, 2012; Zanoni and
Zavanella, 2012; Nicolaas Bezuidenhout et al., 2012;
Puligundla et al., 2012; Paksoy et al., 2012; Aiello et al.,
2012; Taylor et al., 2012; Santa et al., 2012; White and
Cheong, 2012; Zhang and Li, 2012; Myae and Goddard,
2012; Makkar and Jha, 2012; Lao et al., 2012; Miyaoka,
2013; Jraisat and sawalha, 2013; Yu and Nagurney, 2013;
Louw et al., 2013; Azoury and Miyaoka, 2013; Beckeman
et al., 2013; Nguyen et al., 2013; Azoury and Miyaoka,
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AFSCQ Practices

Items

Studies

2013; Shukla and Jharkharia, 2013; Bosona and
Gebresenbet, 2013; Mohan et al., 2013; Manzini and
Accorsi, 2013; Vivaldini and Pires, 2013; Cai et al., 2013;
McCarthy et al., 2014; Heising et al., 2014; Jack et al.,
2014; Gattuso et al., 2014; Martikainen et al., 2014; Siddh
et al., 2015; La Scalia et al., 2015; Morganti and Gonzalez-
Feliu, 2015; Lee et al., 2015; Handayati et al., 2015;

Kusumastuti et al., 2016; Siddh, et al., 2017.

Supplier 1. Quality of supplier’s raw Shaw and Gibbs, 1995; Fearne and Hughes, 1999; Blundel
Management food. and Hingley, 2001; Hingley, 2001; Owens and Levary,
(SM) 2. Set up long-term 2002; Le Heron, 2003; Aghazadeh, 2004; Jansen-Vullers et
relationships with suppliers. al., 2004; Fearne et al., 2005; Menkhaus et al., 2005;
3. Actively suppliers’ Rimmington et al.,, 2006; Manning et al., 2006b;
engagement in organizational | Tassabehji et al., 2006; Aramyan et al., 2007; Holt et al.,
supply chain quality 2007; Knoppen and Christiaanse, 2007; Raspor and
development courses. Jevsnik, 2008; Naspetti and Zanoli, 2009; Anders et al.,
4. Collaboration and 2010; Jan Hofstede et al., 2010; Moustier et al., 2010;
coordination along with shokri et al., 2010; Tanik, 2010; Bourlakis, 2012;
suppliers for attaining eco- O’Donovan et al., 2012; Taylor et al., 2012; Fischer, 2013;
friendly goals. Liu et al., 2013; Acosta, et al., 2014; Aggarwal and
Srivastava, 2016; Siddh et al., 2017.
Customer 1. Brand awareness toward Folkerts and Koehorst, 1997; Cadilhon et al., 2006;
Focus (CF) quality of food product. McKinnon and Ge, 2006; Aramyan et al., 2007; Nabhani

2. Emphasis on product
variety or diversity.

3. Frequently communication
with customers, like consistent
or routine survey of
customer’s view.

4. Improve customer’s
convenience by providing
significant information on the

packaging of food product.

and Shokri, 2009; Fritz and Schiefer, 2009; shokri et al.,
2010; Siddh et al., 2015.
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AFSCQ Practices

Items

Studies

Supply Chain
Integration
Management
using IT
(SCIMIT)

1. Technological integration
among the entire supply chain
activities and processes.

2. Unbiased profit distributing
among entire supply chain
stakeholders to keep lifelong
relationship.

3. E-commerce (Exchange of
data among supply chain
stakeholders).

4. Traceability and Tracking

of the entire supply chain.

Shaw and Gibbs, 1995; Neng Chiu, 1995; Wilson, 1996a;
Wilson, 1996b; Van Hoek, 1997; Sanchez Chiappe and
Angel Herrero, 1997; Soucie, 1997; Bell et al., 1997; Van
Hoek, 1997; Wilson and Clarke, 1998; Hobbs, 1998; Vorst
et al.,, 1998; Salin, 1998; Shaw and Gibbs, 1999; Kerr,
1999; Loader and Hobbs, 1999; Ziggers and Trienekens,
1999; Samuel and Hines, 1999; Ploeg and Frouws, 1999;
McDonagh and Commins, 1999; Armstrong, 1999; Fearne
and Hughes, 1999; Adebanjo and mann, 2000; Hingley,
2001; Heiman et al., 2001; Esterhuizen et al., 2001; Doyer
2001; Larson and
Gammelgaard, 2001; Van der Vorst et al., 2001; Sporleder
and Goldsmith, 2001; Holmstrém et al., 2001; Van der
Vorst et al., 2002; Cadilhon et al., 2003; Le Heron, 2003;
Cox et al., 2003; Ropkins and Beck, 2003; Sage, 2003;
Vlachos, 2004; Aghazadeh, 2004; Tang et al., 2004;
Jansen-Vullers et al., 2004; Hollingsworth, 2004; Jones et
al., 2005; Menkhaus et al., 2005; Kotzab and Teller, 2005;
Yee et al., 2005; Ellis et al., 2005; Beulens et al., 2005;
Bourlakis and Bourlakis, 2005; Digal, 2005; Fearne et al.,
2005; Lee, 2005; Hugq et al., 2005; Henson and Reardon,
2005; Penker and Wytrzens, 2005; Jaffee and Masakure,
2005; Beulens et al., 2005; Hingley, 2005a; Bergstro'm et
al., 2005; Hingley, 2005b; Jain and Dubey, 2005; Darroch
and Mushayanyama, 2006; Gimenez, 2006; Wales et al.,
2006; Cadilhon et al., 2006; Sohal and perry, 2006;
Jedermann et al., 2006; Gimenez, 2006; Folinas et al., 2006;
Vasileiou and Morris, 2006; Thron et al., 2006; Gorton et
al., 2006; Bessel et al., 2006; Tassabehji et al., 2006;
Bertolini et al., 2006; Hingley et al., 2006; Vlachos and
Bourlakis, 2006; Knoppen and Christiaanse, 2007; van der
Sigala, 2007; Qu et al., 2007; Sigala, 2007; Duan et al.,
2007; Fritz, 2007; Stringer and Hall, 2007; Matopoulos et
al., 2007; Connolly, 2007; Holt et al., 2007; Sahin et al.,
2007; Beckeman and Skjo“ldebrand, 2007; Regattieri et al.,
2007; Bremmers et al., 2007; Shu et al., 2007; Gessner et

and Van Rooyen, 2001; Dzever et al.,
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AFSCQ Practices

Items

Studies

al., 2007; Kelepouris et al., 2007; Cox et al., 2007b; Stanton
and Burkink, 2008; Clements et al., 2008; burkink, 2008;
Lu et al., 2008; Vermeulen et al., 2008; Montanari, 2008;
Petter Straete, 2008; Hingley et al., 2008; Louw et al.,
2008; Charlebois, 2008; Banterle and Stranieri, 2008b;
Lejars et al., 2008; Louw et al., 2008; Higgins et al., 2008;
Alexander and Smaje, 2008; Pieter van Donk et al., 2008;
Bechini et al., 2008; Dunne, 2008; Roth et al., 2008; Eden
et al., 2008; Whipple et al., 2009; Degeneffe et al., 2009;
Mergenthaler et al., 2009; Rundh, 2009; Engelseth, 2009;
Joshi et al., 2009; Blackburn and Scudder, 2009; Rajaguru
and Jekanyika Matanda, 2009; van Veen-Dirks and
Verdaasdonk, 2009; Van der Vorst et al, 2009;
Matopoulos et al., 2009; Rajaguru and Jekanyika Matanda,
2009; Spence and Bourlakis, 2009; Wiskerke, 2009; Zhang
and Aramyan, 2009; Engelseth, 2009; Minten et al., 2009;
Wang et al., 2009; Bevilacqua et al., 2009; Narrod et al.,
2009; Hovelaque et al., 2009; Chrysochou et al., 2009;
Edwards-Jones et al., 2009; Bevilacqua et al., 2009; Van
Hoi et al., 2009; ; Emongor and Kirsten, 2009; Fritz and
Schiefer, 2009; Alfaro and Rébade, 2009; Manikas and
Manos, 2009; Barling et al., 2009; Haverkamp et al., 2010;
Canavari et al., 2010; Pigni et al., 2010; Yanes-Estevez et
al., 2010; Tanik, 2010; Kohli, A.S. and Jensen; Amador and
Emond, 2010; Haverkamp et al., 2010; Li et al., 2010;
Manos and Manikas, 2010; Solér et al., 2010; Andrée et al.,
2010; Kher et al., 2010; Thakur and Donnelly, 2010; Jan
Hofstede et al., 2010; Bayraktar et al., 2010; Hodgkins et
al., 2010; Anders et al., 2010; Moustier et al., 2010;
Hingley et al., 2010; Nganje et al., 2010; shokri et al., 2010;
Jiang, 2010; Conner et al., 2010; Kuo and Chen, 2010;
Olsen and Aschan, 2010; Bodini and Zanoli, 2011; Bosona
and Gebresenbet, 2011; Thakur et al., 2011b; Virtanen et
al., 2011; Kittipanya-ngam et al., 2011; Hong et al., 2011;
Binter et al., 2011; Wognum et al., 2011; Schneider and
Hoffmann, 2011; Ostapenko, 2011; Naspetti et al., 2011;
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AFSCQ Practices

Items

Studies

Zhang et al., 2011; Rong et al., 2011; Magnan, 2011,
Karlsen et al., 2011; Bosona and Gebresenbet, 2011;
Thakur et al., 2011a; Karlsen and Olsen, 2011; Myae et al.,
2011; Shen et al., 2011; Bao et al., 2012; Randrup et al.,
2012; Heyder et al., 2012; Salampasis et al., 2012; Wang
and Li, 2012; Collins et al., 2012; Baert et al., 2012;
Angeles Sanfiel-Fumero et al., 2012; Trienekens et al.,
2012; Joshi et al., 2012; Chen, 2012; Zhang and Li, 2012;
O’Donovan et al., 2012; Azuara et al., 2012; Engelseth and
Felzensztein, 2012; Sauer et al., 2012; Zach et al., 2012;
Santa et al., 2012; Hu et al., 2013; du Plessis and du Rand,
2013; Baghalian et al., 2013; Manzini and Accorsi, 2013;
Liu et al., 2013; Vivaldini and Pires, 2013; Bastian and
Zentes, 2013;  Storgy et al., 2013; Bosona and
Gebresenbet, 2013; Aubry and Kebir, 2013; Jraisat and
sawalha, 2013; Fischer, 2013; Pazos Corella et al., 2013;
Piramuthu et al., 2013; Donnelly et al., 2013; Mohan et al.,
2013; Zhao et al., 2013; Clasadonte et al., 2013; Louw et
al., 2013; Azoury and Miyaoka, 2013; Kirezieva et al.,
2013; Ku'hne et al., 2013; Aramyan et al., 2013; Van
Boxstael et al., 2013; Yu and Nagurney, 2013; Liang et al.,
2013; Jie et al., 2013; McCarthy et al., 2014; Belaya and
Hanf, 2014; Roggeveen, 2014; Banterle et al.,, 2014,
Prasanna and Shiratake, 2014; Heising et al., 2014,
Roggeveen, 2014; Reardon and Timmer, 2014; Wang et
al., 2015; Fountas et al., 2015; Zhong et al., 2015;
Kusumastuti et al., 2016.
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Table 3.2: Categorization of Organizational Sustainability (OS)

Dimensions of

Organizational

Sustainability
(D)

Items

Studies

Economic
Sustainability
(ECS)

1. To reduce food processing
cost.

2. To reduce logistics costs.
3. Reduce transaction cost.

4. Increase market-share.

5. Emphasis on revenues or
returns from “green” products
and reduce cost of the waste

management.

Loader and hobbs, 1999; Lillford and Howker, 2000; Doyer
and Van Rooyen, 2001; Esterhuizen et al., 2001; Yakovleva
and Flynn, 2004; Hamprecht et al., 2005; Apaiah et al.,
2005; llbery and Maye, 2005; Vasileiou and Morris, 2006;
Yakovleva, 2007; Shu et al., 2007; Pretty et al., 2008; Carter
and Rogers, 2008; Baker, 2008; Abate, 2008; Banterle and
Stranieri, 2008b; Blandon et al., 2009; Engelseth, 2009;
Chiffoleau, 2009; Hovelaque et al., 2009; Solér et al., 2010;
Vakoufaris, 2010; Shaw et al., 2010; Beer and Lemmer,
2011; Wognum, et al., 2011; Lazaridesa, 2011; Lehtinen,
2012; Green Jr et al., 2012; Zanoni and Zavanella, 2012;
Baker and Smyth, 2012; Yakovleva et al., 2012; Forsman-
Hugg et al., 2013; Kronborg Jensen et al., 2013; Macharia et
al., 2013; Gold et al., 2013; Wiese and Toporowski, 2013;
Kretschmer et al., 2014; Reardon and Timmer, 2014,
Soussana, 2014; Tsolakis et al., 2014; Lamprinopoulou et al.,
2014; Nunes et al., 2014; Banterle et al., 2014; Yu et al.
2014; Prasanna and Shiratake, 2014; Van Asselt et al.,
2014; Escanciano and Santos-Vijande, 2014; Kalia and
Parshad, 2015; Wilkinson, 2015; Thomopoulos et al., 2015;
Kurct and Seifert, 2015; Schaltegger and Burritt, 2014; Jack
et al., 2014; Siddh et al., 2014; Fountas et al., 2015;
Tajbakhsh and Hassini, 2015; Gallardo et al., 2015; Vijay et
al., 2015; Cai and Ma, 2015; Higgins et al., 2015; Clark et
al., 2015; Bisogno, 2016; Zhong et al., 2015; Kusumastuti et
al., 2016; Park et al., 2016; Suryaningrat, 2016; Voldrich, et
al., 2017; Siddh, et al., 2017.

Social
Sustainability
(SOS)

1. Food product quality like
safe, healthy.
2. Build up the social welfare

schemes.

Sage, 2003; Yakovleva and Flynn, 2004; Hamprecht et al.,
2005; Farina et al., 2005; Apaiah et al., 2005; Ilbery and
Maye, 2005; Vasileiou and Morris, 2006; Rimmington et
al., 2006; Yakovleva, 2007; Bremmers et al., 2007; Pretty et
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3. Food product contributions
to more population or
community.

4. Specified working
environment.

5. Flora and fauna centering
framework.

6. Diversity or Miscellany of

employees.

al., 2008; Abate, 2008; Baker, 2008; Carter and Rogers,
2008; Spence and Bourlakis, 2009; Chiffoleau, 2009;
Vakoufaris, 2010; Shaw et al., 2010; Holweg et al., 2010;
Beer and Lemmer, 2011; Lazaridesa, 2011; Wognum et al.,
2011; Gorton et al., 2011; Oosterveer and Spaargaren, 2011;
Yakovleva et al., 2012; Carbone et al., 2012; Lehtinen, 2012;
Baker and Smyth, 2012; Manning, 2013; Wiese and
Toporowski, 2013; Kronborg Jensen et al., 2013; Gold et al.,
2013; Zhao et al., 2013; Forsman-Hugg et al., 2013; Wiese
and Toporowski, 2013; Banterle et al., 2014; Nunes et al.,
2014; Soussana, 2014; Tsolakis et al., 2014; Yu et al., 2014;
Schaltegger and Burritt, 2014; Kretschmer et al., 2014;
Stiller and Gold, 2014; Lamprinopoulou et al., 2014; Van
Asselt et al., 2014; Chkanikova and Mont, 2015; Tajbakhsh
and Hassini, 2015; Kuct and Seifert, 2015; Lockie et al.,
2015; Akhtar and Khan, 2015; Wilkinson, 2015; Clark et al.,
2015; Handayati et al., 2015; LI et al., 2015; Higgins et al.,
2015; Ali, 2016; Bisogno, 2016; Aggarwal and Srivastava,
2016.

Environmental
Sustainability
(ENS)

1. To reduce air emission and
effluent discharge.

2. Safe and sound dumping of
packaging substances.

3. To reduce utilization of
harmful materials like toxic /
antibiotics etc.

4. Save ecosystem.

Kerr, 1999; Banks and Bristow, 1999; Hooker and Caswell,
2000; Lillford and Howker, 2000; Esterhuizen et al., 2001;
Schiefer, 2002; Gerbens-Leenes et al., 2003; Sage, 2003;
Cadilhon et al., 2003; Jansen-Vullers et al., 2004; Yakovleva
and Flynn, 2004; Apaiah et al., 2005; Bergstro'm et al.,
2005; Hamprecht et al., 2005; Ilbery and Maye, 2005;
Henson and Reardon, 2005; Penker and Wytrzens, 2005;
Sohal and perry, 2006; Bhaskaran et al., 2006; Vasileiou and
Morris, 2006; 2006; Yakovleva, 2007,
Bremmers et al., 2007; Yakovleva, 2007; Pretty et al., 2008;
Dabbene et al., 2008; Abate, 2008; Baker, 2008; Higgins et
al., 2008; Carter and Rogers, 2008; Van der Vorst et al.,
2009; Chiffoleau, 2009; Wiskerke, 2009; Van Hoi et al.,
2009; Yanes-Este'vez et al., 2010; Solér et al., 2010; Shaw et
al., 2010; Vakoufaris, 2010; Haverkamp et al., 2010; Beer
and Lemmer, 2011; Virtanen et al., 2011; Magnan, 2011;
Gorton et al., 2011; Lazaridesa, 2011,
Spaargaren, 2011; Wognum et al., 2011; Aiello et al., 2012;

llbery et al.,

Oosterveer and
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Lehtinen, 2012; Myae and Goddard, 2012; Nayha and Horn,
2012; Yakovleva et al., 2012; Lehtinen, 2012; Carbone et al.,
2012; Green Jr et al., 2012; Baker and Smyth, 2012; Banterle
et al., 2013; Kronborg Jensen et al., 2013; Gold et al., 2013;
Forsman-Hugg et al., 2013; Macharia et al., 2013; Ruel et al.,
2013; Wiese and Toporowski, 2013; Banterle et al., 2014;
Yu et al., 2014; Van Asselt et al., 2014; Prasanna and
Shiratake, 2014; Schaltegger and Burritt, 2014; Kretschmer
et al., 2014; Nunes et al., 2014; Del Borghi et al., 2014; Jack
et al., 2014; Escanciano and Santos-Vijande, 2014; Manzini
et al., 2014; Lamprinopoulou et al., 2014; Soussana, 2014;
Tsolakis et al., 2014; Wang et al., 2015; Wilkinson, 2015;
Thomopoulos et al., 2015; Kurct and Seifert, 2015; Lee et al.,
2015; Lockie et al., 2015; Macfadyen et al., 2015; LI et al.,
2015; Morganti and Gonzalez-Feliu, 2015; Tajbakhsh and
Hassini, 2015; Fountas et al., 2015; Handayati et al., 2015;
Higgins et al., 2015; Hou et al., 2015; ZHOU et al., 2015;
DING et al., 2015;Clark et al., 2015; Chkanikova and Mont,
2015; Kalia and Parshad, 2015; Bisogno, 2016; Kusumastuti
et al., 2016; Park et al., 2016; La Scalia, et al., 2017.

3.4.1. Top Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ)

The Top Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ) plays a vital
role in a better and profitable execution of AFSCQ practices (Banterle et al. 2014). Sustainability
plays a substantial character in all activities of each organization. It is very necessary for top
management as well as employees to be well acquainted with needs of organizational
sustainability. The required resources are being made available by top management to assess
customer’s feedback, in addition, to making up attempt to sustain them. Also, the involvement of
customers in organizational activities is very vital for the success of the overall supply chain.
Top Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ) can assist customer
involvement from the initial phases of advancement to the commercialization or final phase
(Flynn et al. 1995). According to Ahire and Ravichandran (2001), top management leadership

and commitment to AFSCQ, delineate mission and vision of the organization, setting the
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succeeding environs that every member of organization boost up to concentrate on focusing

customer gratification.

In innovative outlook, supplier management is viewed as top management leadership and
commitment to AFSCQ that primarily emphases on supplier relationship or quality. Supplier
Management (SM) denotes raw food quality and attaining environmental sustainability
(Rimmington et al. 2006). Top Management Leadership and Commitment to AFSCQ
(TMLC_AFSCQ) is important to confirm this implementation is effective or fruitful (Singh,
2008; Soler et al., 2010; siddh et al., 2015). Top Management Leadership and Commitment to
AFSCQ (TMLC_AFSCQ) energetically take part in concerned practice will be grounded on the
evaluation of more demanding measures, e.g., quality of the process, and services, etc. It
confirms that organization has harmonious supplier management (Flynn et al., 1995). The top
management leadership counts the quality of supplier is the major part by endorsing developed
strengths of integration and keeping a relationship with the best suppliers that cause superior
cooperation and collaboration among partners of the supply chain (Ellram, 1995). Perez Mesa
and Galdeano-Gomez (2015) presented empirical support that in what way cooperation is
associated with the performance of suppliers', a bond that is supposed to be inveigled by the
humane of customer and the phase to which the market is established. Also, an effective lead of
supply chain integration, information should be shared with stakeholders of the supply chain.
Consequently, top management leadership has a considerable role, to confirm that sharing of
information is employed positively among stakeholders of the supply chain. As well, quality of
information like accuracy, credibility, and timeliness, etc. is also governed by top management
for integration of supply chain (Zeng et al., 2013). From now on, propose the following

hypotheses.

The top management also plays a vital part in the employees’ development or progress and
enthusiasm. Empowering of the employees helps them to decide their responsibilities. The top
management also conducts training programs to improve skills and knowledge related to the
quality of employees. Some authors show that top management leadership positively influence
the human resources management (Yakovleva and Flynn, 2004; Singh, 2008; Kretschmer et al.,
2014).
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Moreover, internal management is measured by process management and logistics management.
Process management is one of the considerable criteria for top management for organizational
sustainability. Siddh et al. (2017) discussed that perspective of agri-fresh food supply chain
quality is concerned with process control or process quality which is perfectly governed by top
management too. As such logistic management is significantly considered for AFSCQ and also
directed by top management. Nakandala (2016) established a technique to top management
leaders in the fresh food supply chain for cost augmented decisions about transportation using
decreasing the cost but sustaining the fresh food products quality during transportation. From

now, propose the following hypotheses.

Ho1: The Top Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ) positively
influences the AFSCQ.

Hi1: The Top Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ) negatively
influences the AFSCQ.

3.4.2. Customer Focus (CF)

The Customer Focus (CF) is taken into account as a key part of an organization by top
management (Siddh et al., 2015). Customer focus is related to necessities of customers or
provides the superior product to the customer. All activities like an advancement of novel
product or process, distribution, services related to after sales and marketing, etc. depends on
customer focus or downstream side management. According to Ali et al. (2010) buyers or
consumers are widely showing their interest for freshness/cleanliness of food products followed
by quality, price, packaging, and obtainability of non-seasonal food product, etc. Mutonyi et al.
(2016) discussed that reliability of food product prices like the reasonable price of food products
is a dimension of price satisfaction that impacts maker’s reliance on the customer. As well, the
trust among makers and customer is noticed as a reliable mediator between producer constancy
and price satisfaction. Lamprinopoulou and Tregear (2011) cover up the linkage to the
performance of marketing by examining the contents and structure of network relationship. All
of the department should communicate vision and mission among employees that are related to
customer focus (Flynn et al., 1995; Aghazadeh, 2004; Nabhani and Shokri, 2009; Joshi et al.,
2009; shokri et al.,, 2010). Lakhal et al. (2006) stated about customer focus practices that
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appreciate customer needs and market opportunities. Lee et al. (1997) also discussed that
planning for purchasing, production, and distribution, etc. can be active in an organization by
using practices of customer focus. An organization can effectively manage machines, equipment,
and human resources by taking into consideration of customer's demand during the production

process to decrease process inconsistency.

Moreover, to boost the customer’s welfares, organizations develop the values of work by
understanding quality constraints of food products. Subsequently, errors are reduced and
advances in process and services, etc., are also directed. Also, the customer’s feedback reveals
the needs and desires of customers so that organizations convert their attempts and start acting on

them.

It is too helpful to improve the quality of internal management like the quality of process and
logistics management, etc. (Ahmed et al., 2005; Louw et al., 2007, Tuominen et al., 2009;
Aramyan et al., 2009; McCarthy et al., 2014). Consequently, Downstream Side Management
(DSM) or Customer Focus (CF) influences the AFSCQ. From now on, propose the following
hypotheses.

Hoz : The Custmer Focus (CF) positively influences the AFSCQ.
Hi, : The Custmer Focus (CF) negatively influences the AFSCQ.

3.4.3. Supplier Management (SM)

The Supplier Management (SM) practices shows that input raw food material meets the quality
standard of process and product (Manning et al., 2006b; Kaynak and Hartley, 2008; shokri et al.,
2010; Bourlakis et al., 2012). Flynn et al. (1995) discussed that specified quality of process and
product would assist the organizations by supplying quality raw food at the desired time with the
essential quantity. Rimmington et al. (2006) discussed that effective upstream side management
or supplier management could reduce inventory, waste and keep up environment friendly goals.
As a result, the supplier management influences the AFSCQ. From now, proposed the following

hypothesis.
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Hos. The Supplier Management (SM) positively influences the AFSCQ.
His. The Supplier Management (SM) negatively influences the AFSCQ.
3.4.4. Supply Chain Integration Management using IT (SCIMIT)

Integration of organizational supply chain partners using IT enhances the efficacy of the internal
management (Samuel and Hines, 1999). In the case that suppliers are able to provide the high-
quality raw food material used for processing of food and assist buyers to have higher quality of
raw food material that can be utilized more efficiently in processing of food (Flynn et al., 1995;
Dabbene et al., 2008; Hovelaque et al., 2009; Hoegl and Wagner, 2005; Hamprecht et al., 2005;
Bourlakis et al., 2012). Ulwick (2005) discussed that to attain fruitfulness quality of product,
process, and service; the integration of suppliers and customers with the organization is required.
Flynn et al. (1995) stated that there must be communication of consciousness associated with
core business developments among stakeholders of the supply chain to improve the quality of the

internal management of an organization.

Information technology has a significant role in supply chain integration. Information and data
sharing among stakeholders of food supply chain, with an actual purpose of reducing waste and
making the feasible organizational sustainability. The paper concentrated on the flow of
information and material, especially on communing necessity and information of shelf-life
(Kaipia et al., 2013). Supply chain stakeholders that communicate information commonly are
efficient of functioning as a distinct or single entity, jointly or cooperatively, they can make out
the necessities of the consumer perfectly and henceforth, can react to market variant more

rapidly. From now, proposed the following hypothesis.

Hos : The Supply Chain Integration Management using IT (SCIMIT) positively influences Agri-
fresh Food Supply Chain Quality (AFSCQ).

Hi4 : The Supply Chain Integration Management using IT (SCIMIT) negatively influences Agri-
fresh Food Supply Chain Quality (AFSCQ).
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3.4.5. Internal Management (Process Management and Logistics Management)

Internal management consist the processing and logistics management of the organization.
Processing management concerns to the utilization of apposite technology, quality standards and
enhancing the level of automation in processes, etc. (Hamdar, 1999; Hingley et al., 2008; Jie et
al., 2013). Besides, the usage of preventive maintenance makes up food processing process
efficiently by managing trouble in the production system (Kittipanya-ngam et al., 2011).
Adeyeye (2017) discussed the scientific involvements to reduce the challenges of food security

during food processing.

Moreover, the logistics management also influences the Internal Management (IM). Logistics
management suggests the facility location close to suppliers as well as customers also manage
the order size (Gong et al., 2007). Paksoy et al. (2012) discussed that delay in product delivery
and spoilage of the food product during transportation is reduced by logistic management. From

now, proposed the following hypothesis.

Hos : The Internal Management (IM) positively influences the AFSCQ.
His: The Internal Management (IM) negatively influences the AFSCQ.
3.4.6. AFSCQ and Organizational Sustainability (OS)

The effective execution of agri-fresh food supply chain has the considerable effect on
Organizational Sustainability (OS) like economic, social and environmental sustainability. Siddh
et al. (2015) reviewed the literature associated to perishable food supply chain quality and stated
that food supply chain quality practices like top management leadership, supplier quality,
customer focus, information technology and quality of human resources, etc. influence on the
Organizational Sustainability (OS). lIbery and Maye (2005) also discussed food supply chain and
sustainability. Siddh et al. (2017) reviewed AFSCQ and discussed that AFSCQ has the main
effect on organizational sustainability as AFSCQ practices encapsulate along the complete span
of the supply chain. The Organizational Sustainability covers economic, social and

environmental sustainability of an organization. From now, proposed the following hypothesis.
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Hoga :

Higa :

The AFSCQ positively influences the economic sustainability of an organization.

The AFSCQ negatively influences the economic sustainability of an organization.

: The AFSCQ positively influences the social sustainability of an organization.

: The AFSCQ negatively influences the economic sustainability of an organization.

: The AFSCQ positively influences the environmental sustainability of an organization.

. The AFSCQ negatively influences the environmental sustainability of an organization.
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Figure 3.2: Conceptual Model of Agri-fresh Food Supply Chain Quality (AFSCQ) practices and

Organizational Sustainability (OS)
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3.5. Discussion

This chapter serves the main purpose of developing conceptual model of Agri-fresh Food Supply
Chain Quality (AFSCQ) practices and Organizational Sustainability (OS). As expressed earlier,
AFSCQ emphasizes on practices that focus on continuous procedure improvement to enrich
organizational sustainability as economic, social and environmental sustainability. Therefore,
organizational sustainability is a valuable outlook for AFSCQ that enables the successful
organization to show the appropriate stage of variations to be conveyed in the supply chain in
addition to appropriate accomplishment that can be considered. Moreover, Siddh et al. (2015)
discussed the organizational sustainability in terms of perishable food supply chain quality. One
more noticeable outlook is that the measurement of performance aspect is also at a rising phase
in AFSCQ literature. Atilgan and McCullen (2011) expressed their concern on enhancing the
performance of supply chain by examining the losses due to perishable kind of nature of
products in the supply chain. These particulars suggest researchers / practitioners to preferably
build up an integrated performance measurement system for the AFSCQ that will assist
evaluation and propagation of consistently implemented quality practices in the all-inclusive

agri-fresh food supply chain.

The bulk of the papers indicated that information management is dynamic for concentrating
AFSCQ issues, though sustainability management is one more vital outlook of AFSCQ. It
exposes that research towards AFSCQ practices and organizational sustainability is being
focused to an immense extent. It also indicates that agri-fresh food products and concern services
quality immersed should be propagated by means of integration through use of good means of
communicating or interactive information amid supply chain stakeholders. In addition, the
technology and moral principles of industry of agri-fresh products ought to be regulated by

overarching standards of sustainability.

From the above discussion on AFSCQ and organizational sustainability, there is no model or
framework available for managing AFSCQ and organizational sustainability. Siddh et al. (2017)
also evaluated the literature on AFSCQ and investigated that there is no model or framework
existing for governing AFSCQ in the earlier literature.
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On the basis of above discussion on AFSCQ and organizational sustainability, a conceptual
outline has been developed for managing of AFSCQ and organizational sustainability that is
shown in Figure 3.2. The conceptual framework is proposed for managing all of the proposed
constructs of AFSCQ that affect the Upstream Side Management (USM), Internal Management
(IM) and Downstream Side Management (DSM) of agri-fresh food supply chain that suffered
insufficient attention in the earlier literature. Zeng et al. (2013) specified that upstream side
quality of supply chain mainly relates to supplier quality, internal quality of supply chain relates
to processing quality even downstream side quality of supply chain primarily connects to the
emphasis of customer focus. In Figure 3.2, the Top Management Leadership and Commitment to
AFSCQ (TMLC_AFSCQ) is shown as a foundation of the AFSCQ framework. It signifies that
TMLC_AFSCQ appraise the human resources management that hold up Supplier Management
(SM), Internal Management (IM), Customer Focus (CF) by means of customer satisfaction and
supportive practices also, like Supply Chain Integration Management using IT (SCIMIT). The
Organizational Sustainability (OS) is expressed as economic, social and environmental
sustainability that shows final outcome of the AFSCQ practice at the top of the concerned

conceptual framework.

Moreover, the proposed conceptual model for AFSCQ and organizational sustainability is shown
in Figure 3.2. The conceptual model is suggested to test the relationship between AFSCQ
practices and organizational sustainability. Examining these associations is essential as it allows

us to realize how the AFSCQ practices influence Organizational Sustainability (OS).
3. 6. Research implications

This chapter presents possible avenues of research in the realm of AFSCQ. The findings of the

chapter expose subsequent implications for researchers.

. The agri-fresh food products have a substantial share in the economy of the world and
also constitute supplies for a lot of food industries. The price of agri-fresh food has
shown a critical rise through the world. Aggarwal and Srivastava (2016) discussed that
agriculture based industry is the strength of developing countries’ economy. Kalia and
Parshad (2015) specified that superior economic returns by means of food growers also

retailers can only be attained if the enormous post-harvest damages could possibly be
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lessened by way of better handling and improved supply chain processes. Moreover, it is
also noticed that bulk of research papers are from the developed countries in the field of
AFSCQ while not as much of awareness in developing countries. Siddh et al. (2017)
reviewed the literature on AFSCQ and also stated that research in the direction of
AFSCQ is fast growing due to more impendence that AFSCQ is achieving.
Consequently, there are numerous research opportunities in the field of AFSCQ in

developing countries.

The AFSCQ has a considerable impact on the organizational sustainability by means of
the AFSCQ practices considering the complete dimensions of the supply chain. The
Organizational sustainability consists of economic, social and environmental
sustainability of an organization. Organizational sustainability measures are distinct from
the usual measures of performance as return on investment, etc. Bisogno (2016) indicated
that small supply chain can facilitate the concentration on sustainability in term of money
or economic sustainability in addition to economic and environmental sustainability.
Researchers or practitioners may require integrating the sustainability in numerous
aspects of AFSCQ.

In future empirical research, necessities to be focused at intra-functional as well as an
intra-firm compass at the organization level and supply chain too. If possible, such
empirical studies can be focused on the entire “network™ closely. Otherwise, they should
focus on the “dyad” stage at least where communication of small farms and suppliers is
examined. Besides, Siddh et al. (2017) put emphasis on the similar facet that empirical
research is necessitated to be aimed at intra- firm as well as intra-functional extent at the

level of organization.

3.7. Conclusion

This chapter discusses the integration of quality and agri-fresh food supply chain that is lacking

in the concerned literature. It enunciates the all-inclusive framework for advising AFSCQ. As

per concerns, managerial implications in the chapter, by reviewing the quality issues contained

by agri-fresh food supply chain, a conceptual framework that offers a complete depiction of

essential practices or dimensions of AFSCQ and distinct facts of organizational sustainability is
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suggested. This conceptual or theoretical framework of AFSCQ can be utilized as "a direction”
for theory constructing and preparing a measurement instrument. Also, a conceptual model that
identifies the direct, as well as indirect relationship among AFSCQ practices and dimensions of
organizational sustainability, are proposed. Practitioners can utilize that model like "road map" in
support of employing AFSCQ practices. Since all the endeavor of any organization must initiate
by the top management leadership. Also, infrastructure supportive practices like Supply Chain
Integration Management using IT (SCIMIT), Human Resources Management (HRM), etc. are
then used to assists the core or central practices like Supplier Management (SM), Customer
Focus (CF), and Internal Management (IM) etc..

As far as future work of this study is concerned, the proposed conceptual model requires testing
of reliability and validity. It is desirable to establish rationality of these models by empirical
research in distinctive perspectives. Outcomes from the subsequent empirical analysis will give
evince to support the relationship or correlation between AFSCQ practices as well as
organizational sustainability. These commendations imply innovative advice for upcoming

researches or studies.
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CHAPTER 4

AGRI-FRESH FOOD SUPPLY CHAIN QUALITY (AFSCQ) AND
ORGANIZATIONAL SUSTAINABILITY (OS): AN EMPIRICAL INVESTIGATION

4.1. Introduction

Agri-fresh food produce comprise a significant portion of the world economy, supplies for
various industries and the world price of many foodstuffs. This sector is also a profitable venture
of all farming activities as it provides ample employment opportunities and scope to raise the
income of the agricultural community. Aggarwal and Srivastava (2016) stated that in developing
countries, the agriculture industry is the backbone of the economy. In the last decade, there were
dramatic changes in the supply chain of agri-fresh products. Kalia and Parshad (2015) stated
that better economic revenues by food growers and retailers can barely be harnessed
if the huge postharvest losses could be decreased through handling and supply chain
of food products. Inside agri-fresh food supply chains, raw food stuffs are transformed through
packaging, distribution and related services. In this process it is very important that not only

product quality is ensured but supply chain quality should be maintained as well.

The agri-fresh food supply chain quality has a major effect on organizational sustainability as the
agri-fresh food supply chain quality practices sum up along the entire length of supply
chain. Organizational sustainability contains economic, social and environmental sustainability
of an organization. Distinctive from traditional performance measures, not only sales,
return, and market share, etc., organizational sustainability consists of economic, social and
environmental sustainability of an organization. Aggarwal and Srivastava (2016) found that
waste reduction is an outcome of supply chain collaborative activities, which has huge social
implications. Bisogno (2016) stated that short chain can help to raise the sustainability of
interests in a scene of the advancement of the latest way of "doing business"” making significance
not only in relations of money but take a liable attitude towards sustainability issues
taking into consideration the social and environmental facets. Hence objective of this study is
an empirical study of Agri-fresh Food Supply Chain Quality (AFSCQ) and Organizational
Sustainability (OS) in select Indian industries which follows:
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« Proposition of a conceptual framework to study the relationships between AFSCQ

practices and organizational sustainability.

« An empirical investigation of the relationships between AFSCQ practices and

organizational sustainability in select Indian industries.

. Validating the results of empirical investigation using case study approach in select

Indian industries.

In the previous chapter, the conceptual framework to study the relationship between AFSCQ
practices and organizational sustainability was proposed. In this chapter, an empirical
investigation of the relationships between AFSCQ practices and organizational sustainability in

select Indian industries is selected as a key concern.
4.2. Research approach for conducting the empirical investigation

The research methods used to examine the replies during survey are discussed based on the
methodology suggested by Flynn, et al., (1990). The empirical research employs survey
research design to examine proposed conceptual model of the relationship between AFSCQ
practices and organizational sustainability measures, and set up AFSCQ practices and
organizational sustainability measures in select Indian industries. The characteristics of good

survey are:

« It does not simply focus on the work out of the author however keeps an applicable

broader context.

« An effective survey should have intrinsic additional value, in the sensation that the sum
should be effective than its parts. For instance, it may offer an innovative structure, point

out links not remarked before, or a novel perspective for long-standing outcomes.

The flow of research work in this chapter is organized according to the stages of empirical

research suggested by Flynn, et al., (1990). The stages of empirical research are as follow:

Phase 1: Establish the theoretical foundation

Phase 2: Selection of research design
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Phase 3: Selection of data collection method
Phase 4: Implementation

Phase 5: Data analysis

Phase 6: Findings, discussion and conclusion

The common research methodology takes on for conducting the empirical investigation is shown

in Figure 4.1.

Literature review of AFSCQ practices and organizational sustainability measures

Vv

Proposed model of AFSCQ practices and organizational sustainability

v

Methodology of empirical research

\
Phase -1: Establish a theoretical foundation

\Z

Phase 2: Selection of a research design
v
Phase 3: Selection of data collection method
V2

Phase 4: Implementation

\

Phase 5: Data analysis - AFSCQ practices and
organizational sustainability model

Vv

Validation of survey results by case study approach

Figure 4.1 General research approach

Establish the theoretical foundation
In the Chapter 3 conceptual model of AFSCQ and related hypotheses in the subsequent stages
has already been discussed comprehensively. Figure 3.2 shows the conceptual model of AFSCQ

and organizational sustainability.

The conceptual model of AFSCQ practices and organizational sustainability along with the
related hypothesis in Chapter 3 is totally based on a proposed theory hence in order to generalize

it an empirical investigation is required. The steps of the structural model represent the initiation
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of practices for AFSCQ. Examining relationship between these practices is extremely
important because it allows wus to understand how AFSCQ practices impact on

organizational sustainability deeply.

Selection of research design

It was seen in Chapter 2 that in empirical studies, survey (macro phase) and case study (micro
phase) research design are most prevalent. This study involves theory building and theory
verification as well. Theory building has already been carried out in Chapter 3 with the
propositioning of conceptual model of AFSCQ and organizational sustainability, thus now theory
verification has to be performed. Verification of AFSCQ and organizational sustainability
structural model will be done using a survey research design and later validation of survey

results will be accomplished by case study.

Selection of data collection method

The most commonly used data collection method for survey research design is the use of
questionnaires to retrieve the response on the observed variables in the concerned study. Hence a
questionnaire is designed in two parts (Annexure — 1) to achieve the research objectives of the

study.

Implementation

The target population for collecting the data was Indian food industries which are related to agri-
fresh food products as fruits and vegetables. The agri-fresh food industry is made up of many
different sectors. In India the major Agri-fresh food supply chains are: Manufactured (processed)
food supply chain, Conserved (frozen) food supply chain, and Local (short) food supply chain
(Cagliano et al., 2016). Henceforth these three sectors are counted in the survey of supply chains
involved in agri-fresh food in Indian food industry. The manufactured food comprises processed
food, often through developed or industrialized processes, utilizing a collection of ingredients
derived from numerous resources, often spread out across the earth and pre-processed. Supply
networks are generally multifaceted and dynamic; often correspond with those of challengers or
competitors. The conserved (frozen) food include a collection of conservation practices or
techniques (canning, pasteurization, freezing, chilling, controlled atmosphere, etc.), food can be

saved or stored for longer periods and transported or moved over long distances. They are
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commonly functioned on a large-scale and include big or large organizations. Nowadays, “fresh”
fruit and vegetables and dairy produce can be traded as “conserved food”. Local (short) food
supply chain includes short-distance, small-scale supply chains, usually involving medium/small
companies and traditional products. They are mainly appropriate for fresh, highly or extremely
perishable food products that need a very short time from the field to the table or from farm to
folk.

A database of 1155 food industry which relates to agri-fresh food was extracted from industrial
directory. This database covers comprehensive information but for the use of our study the

industry name, address, CEO’s name, designation and e-mail ID were extracted.

The survey questionnaire contained two parts (Annexure-1). Part A of the questionnaire
containing question related to general information of the industry and respondent such as
respondent name, designation, area of work, work experience, and number of employees etc. Part
B of the questionnaire contains AFSCQ practices and organizational sustainability measures. To
examine the content validity of the questionnaire items, it was sent to five experts from industry,
one consultant and three academicians. The comments given by them were incorporated in the
survey questionnaire and final or updated edition of the survey questionnaire was sent to CEO’s
of 1155 industries.

The survey questionnaire was sent as an attachment in form of MS word document along with
covering letter to 1155 industry CEQO’s on their e-mail ID’s. A considerable number of 357 mails
bounced back. After thirty days only 21 responses were obtained. A responses rate of 2.63%was
highly dispiriting. Thus in order to enhance the response rate, phone calls was made to the
concerned respondents. It was revealed that respondents were not comfortable in giving
responses via attachment, they rather favored online forms. Hence it was decided to post the
survey questionnaire online by mailing the link of online survey and save their response to MS
excess database. The survey questionnaire link was resent to prospective industry respondents
via e-mail (deleting 357 invalid e-mail ID’s). Now the response rate increased to 11.46% (with
89 responses). Saxena and Sahay (2000) stated that response rate of 8% is considered to be
adequate in Indian surroundings. Ruparathna & Hewage (2015) and Gopal & Thakkar (2016)

attain the response rate of 10.80% and 16.2% respectively. The major share of the survey
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respondents (259 nos) were from offline mode such as personnel meet with senior management
during various programme conducted by state, center governments and agriculture related
departments in which India’s reputed industries participated. Table 4.1 gives the statistics of the

respondent industries and sector wise distribution of respondents.
4.3 Data analysis

Data has been colleceted from the selected Indian industries. The validity and reliability of the

proposed conceptual model has been tested using different statistical techniques.
4.3.1. Data coding and screening

It is essential to code the respondents’ data, prior to performing any inferential statistics.
According to Coakes et al. (2007), the practice of coding includes the numbering of variables,
their levels and values. The coding was performed for all the items of part B before carrying out

the data analysis.

Next to coding, data screening was started in which the assumptions were made considering
those that were generally implicit in numerous statistical analysis. Leech et al. (2005) advised the
initial data analysis before any inferential study with the subsequent order: firstly, to look at
outliers, data pattern distribution, find out any missing data; secondly, to assess the level to
which the assumption of statistical methods are meet up; and lastly, demographic data of study

which develops the level of comprehension about research study or problem.
4.3.2 Missing value analysis

Missing value analysis process was utilized to detect missing values and forms of missing
values in the collected data. It assists to make a decision that, in what manner the missing values
are to be considered. This analysis is utilized casually to assess the missing data and secure a

judgment of not putting means to missing values. In collected data, there is no missing value.
4.3.3 QOutliers

Mahalanobis distance (D2) was used as a measure of the outliers. It is a distance of a specific

case from the centroid of outstanding cases. The centroid is a point which is generated by means
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of all variables. According to Hair et al. (2006), the critical level for measure D2/Df should be
lesser than 3 or 4 in big or large sample size. Herein no evince was observed of outliers after

analyzed by means of SPSS 18.0 software.
4.3.4 Non responses bias

The test of non-response bias was conducted to evaluate in case there is considerable difference
in items between early and late respondents. Early and late respondents were compared utilizing
independent test for items. Non-response bias estimate by means of t-test analysis was carried
out in order to analyze the variation in items during the early and late responses (Armstrong and
Overton, 1977). The outcomes (P-value 0.342) non-response bias test was insignificant for all
items at five percent significance level, therefore advising that non-response bias was not

existent.
4.3.5 Statistics of respondent industries

Table 4.1: Statistics of respondent industries

Kind of industry (Sector) Responses received Percentage
Manufactured food industry 138 37.40
Conserved food industry 117 31.71
Local or medium/small companies 114 30.89

Region wise industries Number of industries Percentage
North 162 43.90
West 97 26.29
South 57 15.45
East 53 14.36

Number of Employees Respondent industries Percentage
100 or less 78 21.14
101 to 500 74 20.05
501 to 1000 87 23.58
1001 to 3000 67 18.16
More than 3000 63 17.07

Approximate trend of profits Respondent industries Percentage
during the last three years

Increase up to 10% per year 52 14.09
Increase more than 10% per year 91 24.66
Almost constant 128 34.69
Decrease up to 10 % per year 98 26.56
Total no. of respondent industries =
369
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4.3.6 Descriptive statistics

Descriptive statistics are utilized to depict the elementary characteristics of the data in a study.
The descriptive assessment is accomplished to examine the mean, standard deviation and to
measure the shape of data distribution like skewness and kurtosis, which will assist to analyze
the Agri-fresh Food Supply Chain Quality (AFSCQ) practices and its influence on organizational
sustainability. Table 4.2 shows the mean, standard deviation, skewness and kurtosis of items of

research constructs.
4.3.7 Testing of data set for normality

In this study the values of skewness and kurtosis of measuring items are taken into consideration
as a measure to estimate normality of data set distribution. A rule of thumb for value of skewness
and kurtosis of items is being between -1 to 1 or close to zero. The suitable range for skewness or
kurtosis is below +1.5 and above -1.5 (Tabachnick & Fidell, 2013). Table 4.4 shows the
skewness and kurtosis value of items. From the table 4.4 the uppermost value of skewness and
kurtosis was -1.271, -1.090, -1.318, -1.490 and -1.229, which is closely near to range between -1
to 1.

4.3.8 Reliability test

The reliability test is utilized for checking of internal consistency between set of items of a
construct. Estimate cronbach’s alpha is a measure of internal consistency. In general, a score of
cronbach’s alpha (a) higher than 0.7 is considered acceptable (Flynn, et al., 1990). The final
cronbach’s alpha scores for these constructs varied from 0.674 to 0.830, which is counted to be a
satisfactory indicator of reliability of the scale. Table 4.7 shows all the values of cronbach’s

alpha (a).
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Table 4.2: Descriptive statistics of items of research constructs
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4.3.9 Profile of respondents

Table 4.3 shows the profile of the respondent. The respondent profile consists of work

experience and position of respondent in the concerned industry.

Acoording to work experience of the respondent, Table 4.3 shows that 20.05 percent respondents
have less than five year work experience, 42.82 percent respondents have 5 to 10 year work
experience and 37.13 percent respondents have higher than 10 year work experience.

According to position of the respondent Table 4.3 shows that 8.67 percent respondents are from
precedents/CEO level of industry, 20.05 percent respondents are form senior management level
of industry, 42.55 percent respondents are form middle management level of industry and 28.73

percent respondents are junior management level of industry.

Table 4.3: Profile of respondents

Work experience (Years) Frequency %

<five years 74 20.05
5-10 years 158 42.82
> ten years 137 37.13
Respondent position Frequency %

Precedents/CEO 32 8.67
Senior management 74 20.05
Middle management 157 42.55
Junior management 106 28.73

4.3.10. Establishing constructs

Factor analysis is primarily utilized for data reduction and extraction of factors or constructs.
Factor analysis is utilized to establish the factors or constructs that could be utilized to explain
the correlations among a set of items or variables (Mitra & Datta, 2014). In this study factor
analysis is utilized for data reduction and extracts research constructs concerned with AFSCQ
practices and organizational sustainability. The Principle Component Analysis (PCA) including
varimax rotation was utilized for extraction of constructs. The first step to be taken into

consideration before beginning PCA is to test the suitability of data for study.
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In this study, it is highly important to reveal whether the sample size of 369 is appropriate for
performing factor analysis by means of PCA approach. There are various outlooks concerning
the appropriateness of sample size. Hutcheson and Sofroniou (1999) suggested as a minimum
150-300 response. Though Comrey and Lee (1992) considered a sample size of 200 is
acceptable. PCA was performed utilizing varimax rotation that produced 08 constructs on the
basis of eigenvalues (>1, Kaiser’s criteria) which considered 61.951 percent of total variance.
Factor analysis consists of a number of steps or stages which are explained in subsequent

sections.

Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy and Bartlett’s test of sphericity

In the starting, two essential tests were performed namely Kaiser-Meyer-Olkin (KMO) measure
of sampling adequacy as well as Bartlett's test of sphericity. These two tests assess the relevance
of pertaining factor analysis (Field, 2009). The lowest possible value is 0.5 for KMO measure
which is acceptable (Malhotra and Dash, 2011). As well for Bartlett’s test of sphericity the
significant value is 0.000. In this study the value of KMO measure is (.843) and value of
Bartlett’s test is (Sig. 0.000) shows suitability of data for factor analysis. Table 4.4 shows the

value of KMO measure and Bartlett’s test of sphericity.

Table 4.4: KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .843
Bartlett's Test of Sphericity Approx. Chi-Square 4545.317

df 528

Sig. .000

Determinant = 2.868E-006

Eigen value

PCA was carried out utilizing varimax rotation that produced 08 components on the basis of
eigenvalues (>1, Kaiser’s criteria). Hair et al., (2006) suggested that Kaiser’s criterion is taking
into consideration for the number of variables between 20 and 50. In this case the number of
variable or items is 33. Hence scree plot was not taken into consideration. Table 4.5 shows the

Eigen values for each component.
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Factor Loading

The factor loadings represent correlation of distinctive variables (items) with each component or
factor and also the level of correlation. Items with loadings above 0.4 were taken into
consideration. Comrey and Lee, (1992) suggested that loadings above 0.71 are regard as
excellent, 0.63 very good, 0.55 good, 0.45 acceptable and 0.32 insignificant. Henceforth, by
going throughout all the items or variables for a distinct factor or construct and by taking into
consideration factor loading (from rotated component matrix) of items exceeding 0.4, all the
items or variables were designated under one construct or factor. It is notable here that all cross

loadings got eliminated by taking into consideration factor loadings exceeding 0.4.

Table 4.6 shows the rotated component matrix. In the rotated component matrix items are
strongly loading on each of the extracted constructs. The rotated component matrix for Agri-
fresh Food Supply Chian Quality (AFSCQ) practices and dimension of organizational
sustainability are measured with considerable factor loading on their unique constructs. The
factor loadings are ranging from 0.532 to 0.839 and there are no cross loadings between

constructs.
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Table 4.5: Total Variance Explained

Total Variance Explained

Component Initial Eigenvalues Extraction Sums of Squared Rotation Sums of Squared
Loadings Loadings
Total % of Cumulative | Total % of Cumulative | Total % of Cumulative
Variance % Variance % Variance %
1 6.837 20.719 20.7196.837 20.719 20.719(3.139 9.513 9.513
2 3.019 9.148 29.866 | 3.019 9.148 29.866 | 2.783 8.434 17.946
3 2.543 7.706 37.573]2.543 7.706 37.573]2.669 8.088 26.034
4 2.203 6.675 44.247 | 2.203 6.675 44,247 | 2.583 7.827 33.862
5 1.866 5.654 49.901 | 1.866 5.654 49.901 | 2.483 7.525 41.386
6 1.475 4.469 54.370 | 1.475 4.469 54.370 ) 2.479 7.513 48.899
7 1.276 3.866 58.236 1.276 3.866 58.236 2.193 6.646 55.545
8 1.226 3.715 61.951)1.226 3.715 61.951)2.114 6.405 61.951
9 .925 2.802 64.753
10 .843 2.556 67.308
11 .786 2.383 69.691
12 .686 2.080 71.771
13 .682 2.068 73.839
14 .657 1.992 75.831
15 .637 1.932 77.763
16 .596 1.806 79.569
17 571 1.732 81.301
18 .560 1.696 82.997
19 .508 1.539 84.537
20 496 1.504 86.041
21 483 1.462 87.503
22 448 1.358 88.861
23 440 1.333 90.193
24 414 1.254 91.447
25 391 1.184 92.631
26 .383 1.159 93.790
27 .353 1.071 94.861
28 335 1.015 95.876
29 311 941 96.818
30 .308 932 97.750
31 273 .827 98.577
32 .251 761 99.338
33 .219 .662 100.000

Extraction Method: Principal Component Analysis.
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Table 4.6: Rotated Component Matrix

Rotated Component Matrix®

Component

4

5

S0s4
S0S5

S0S2

S0S3

SOS1
TMLC_AFSCQ3
TMLC_AFSCQ1
TMLC_AFSCQ2
TMLC_AFSCQ4
IM2

IM3

IM1

IM4

SM2

SM4

SM1

SM3

CF1

CF3

CF2

CF4

ECS4

ECS3

ECS2

ECS1

SCIMIT3
SCIMIT2
SCIMIT1
SCIMIT4

ENS4

ENS3

ENS1

ENS2

798
74
.761
753
AT

.736
723
.647
.638

.783
.705
.683
.634

.786
.769
754
.740

.825
.678
.663
.637

.839
778
.758
.687

.830
.687
.657
532

715
.705
.705
.699
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Internal consistency analysis for eight constructs

Internal consistency analysis was utilized to assess reliability of each construct (Nunnally, 1967).
The value of cronbach’s alpha was estimated for all constructs. Precisely, cronbach’s alpha is
established by the average correlation of items or variables in a test (Ngai and Cheng, 1997). The
value of cronbach’s alpha higher than 0.6 is preferred to reveal internal consistency. According
to Flynn et al., (1990) the greatly favored value of cronbach’s alpha is 0.7. Table 4.9 shows that
each construct have higher value of cronbach’s alpha from the acceptable range. From the
reliability analysis the study established five constructs of AFSCQ practices i.e. Top
management leadership and commitment to AFSCQ (TMLC_AFSCQ), Customer Focus (CF),
Supplier Management (SM), Supply Chain Integration Management using IT (SCIMIT) and
Internal Management (IM) also three outcome constructs i.e. Economic Sustainability (ECS),
Social Sustainability (SOS) and Environmental Sustainability (ENS).

Table 4.7: Internal consistency for constructs

Sr. Constructs No. of | Cronbach’s
No. Items alpha
1 | Top Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ) 4 .758
2 | Customer Focus (CF) 4 175
3 | Supplier Management (SM) 4 .809
4 | Supply Chain Integration Management using IT (SCIMIT) 4 729
5 | Internal Management (IM) or Process Management (PM) and Logistics 4 175

Management (LM)
6 | Economic Sustainability (ECS) 4 773
7 | Social Sustainability (SOS) 5 .830
8 | Environmental Sustainability (ENS) 4 .674

Evaluation of validity
In the literature, three kinds of validity are generally taken into consideration first is content
validity, second is criterion related validity, and third is construct validity.

To test the content validity of the measurement items, it was forwarded to three practitioners in
industry, one or two consultant and three academicians. The comments passed by them were

incorporated in the measurement instrument. Pilot study was also performed before it could be
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mailed or dispatched to the industry. Ten production / purchasing / supply chain managers, each
belonging to food industry in north India, were communicated and informed about the purpose of
this research study. And, they were invited to respond the survey instrument. Thus, from the
suggestions given by them, all the inconsistencies were sought out and the finishing form of the

survey questionnaire was mailed to practitioners of industries.

The criteria related validity involves checking the performance by comparing it with some
standard performance criteria. Table 4.10 shows bivariate correlations and it is visible that for
both criteria which are related there is a high correlation. Thus, the criteria related validity is

represented by the scale.

Table 4.8: Bivariate correlation analysis

Correlations

TMLC_AFSCQ CF SM SCIMIT IM ECS SOS ENS
TMLC_AFSCQ 1
CF 4797 1
SM .333** .368** 1
SCIMIT .309** 450** | 2817 1
IM 485** 515%* | 3117 | .495** 1
ECS .035 A27* | 171%* | 192*%* | .121* 1
SOS 117+ 144%* | 215%* | 139** | 135** | 005 1
ENS 034 -056 | .112* .055 054 | .029 | .061 1

**_ Correlation is significant at the 0.01 level (2-tailed).

*, Correlation is significant at the 0.05 level (2-tailed).

The construct validity is performed in order to get an estimate if items in the scale measure
similar construct. This estimate is done with the help of PCA. Matrices with Eigen value more

than one show that constructs are uni-factorial.
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Table 4.9: Summarised factor matrices

Sr. No. Name of Constructs KMO | % variance | Eigen Value
1 Top Management Leadership and Commitment to AFSCQ
(TMLC_AFSCQ) 0.774 58.355 2.334

2 Customer Focus (CF)

0.790 62.121 2.485
3 Supplier Management (SM)

0.774 64.256 2.570
4 Supply Chain Integration Management using IT (SCIMIT)

0.764 56.725 2.269
5 Internal Management (1M) 0772 59.738 2390
6 Economic Sustainability (ECS) 0.706 60.150 2 406
7 Social Sustainability (SOS) 0.825 60.032 3.002
8 Environmental Sustainability (ENS) 0.723 50794 2032

Results obtained through this study display reliable construct validity of the developed scales.
Table 4.9 shows the construct validity, where the KMO value varies from 0.706 — 0.825 and

Eigen value is greater than 1, as a result all constructs are in favor of factor analysis.
4.4. Structural equation model and statistical investigation

The objective of this section is to identify and validate Agri-fresh Food Supply Chain Quality
(AFSCQ) model for Indian food industry. The prime focus is statistical investigation the AFSCQ
model and hypothesis testing which are well-defined in the Chapter 3. The relationship among
Agri-fresh Food Supply Chain Quality (AFSCQ) and Organizational Sustainability (OS) as
economic, social and environmental sustainability are investigated by means of structural

equation modeling (SEM).

Structural equation modeling

Structural Equation Modeling (SEM) is a multivariate statistical analysis method that is utilized
to examine structural relationships. SEM method is the combination of factor analysis and
multiple regression analysis, as well as it is utilized to examine the structural relationship
concerning measured items and latent constructs. A SEM comprises of two type models one is

measurement model and another is structural model.
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Two-step modeling approach

In the two-step modeling approach, the first step is the assessment of measurement model to
enumerate how observed variable come together to signify the theory. In the existing study eight
constructs are considered that is Top management leadership and commitment to AFSCQ
(TMLC_AFSCQ), Customer Focus (CF), Supplier Management (SM), Supply Chain Integration
Management using IT (SCIMIT), Internal Management (IM), Economic Sustainability (ECS),
Social Sustainability (SOS) and Environmental Sustainability (ENS). The consequence of this
assessment recognizes the properties of measurement model. Measurement model is well-
defined for each dependent and independent construct. In the second step, the structural model
signifies the theory that presents how constructs are related to other constructs. SEM is also

known as casual modeling for the reason that it examines the suggested causal relationship.

Method of model estimation

Software package for Structural Equation Modeling (SEM), AMOS 18.0 was utilized to perform
CFA. The Maximum Likelihood (ML) estimation method was applied. Current research also
displays that ML estimation method can be utilized for data with minor deviations from
normality (Wang and Ahmed, 2004; Raykov and Widaman, 1995). There are some assumptions
required to be justified in order to apply the ML method (Velicer and Fava, 1998). These are
sample size should be sufficient; observed variables (items) scale should be continuous;
hypothesized model should be authentic; observed variable (items) distribution should be

multivariate normal.

The data collected for this study sustain the main necessity as the sample size is 369. Velicer and
Fava (1998) suggested that in Exploratory Factor Analysis (EFA), factor loadings size, number
of variables (items) and sample size were prominent elements in attaining a good factor model.
This can be simplified to SEM models as well. Since the sample size of 369 is found to be
apposite for EFA, it is adequate & sufficient for SEM as well. The scale of the observed
variables (items) is continuous and the hypothesized model is build up from the literature, hence
it is valid. Lastly, Maximum Likelihood Estimation (MLE) method is utilized as the research
constructs accomplish the state of multivariate normality (estimated).
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Model-fit indices

Model-fit indices estimate model fit for the data being analyzed. Some of the generally used
model-fit indices are: chi-squared (¥2); Goodness of Fit Index (GFI); Adjusted Goodness of Fit
Indices (AGFI); Normed Fit Index (NFI); Comparative Fit Index (CFI); Root Mean Square Error
of Approximation (RMSEA) and Root Mean Square Residual (RMR) (Smith, and McMillan,
2001). Table 4.12 shows the permissible range of model fit indices from the operation research
arenas (Shah and Goldstein, 2006).

Table 4.10: Indices of model-fit

Model fit indices Permissible range
(2), df, p p>0.05
(2)/df 0.02 - 4.80
GFlI 0.75-0.99
AGFI 0.63-0.97
NFI 0.72-0.99
CFI 0.88-1.00
RMSEA 0.00-0.13
RMR 0.010-0.140

(Source: Shah and Goldstein, 2006; Gotschol, et al. 2014)

Structural Equation Modeling (SEM) process

The process of SEM is shown in Figure 4.2. It consists of a number of steps, which are: Defining
individual constructs; Developing the overall measurement model; Assessing the validity of
measurement model; Specify structural model if validity of measurement model is ok; Examine
the validity of structural model; Point out conclusions and mark suggestions if validity of
structural model is ok (Kline 2005; Hair et al. 2013).
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Defining individual constructs

Developing measurement model

Assessing the validity of measurement model

Measurement
model
improvement

Is validity of
measurement
model?

Not ok

Ok

Specifying structural model

Examine the validity of structural model

Structural
model
improvement
& testing by
using new
data

Is validity of
structural
model?

Not ok

Point out conclusions and mark suggestions

Figure 4.2: Structural Equation Modeling (SEM) process
(Source: Malhotra and Das, 2011)
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Defining individual constructs

The first step is defining the constructs theoretically. In the Chapter 3, the latent constructs or
unobserved variable are defined theoretically with items or observed variables. Table 4.11
defines the total eight individual constructs (independent and dependent) i.e. Top Management
Leadership and Commitment to AFSCQ (TMLC_AFSCQ); Customer Focus (CF); Supplier
Management (SM); Supply Chain Integration Management using IT (SCIMIT); Internal
Management (IM); Economic Sustainability (ECS); Social sustainability (SOS); Environmental
sustainability (ENS).

Table 4.11: Defining individual constructs

Sr. No. Latent Constructs Items
1 Top Management Leadership and Commitment to AFSCQ | TMLC_AFSCQ i; Wherei=1
(TMLC_AFSCQ) to 4
2 Customer Focus (CF) DSMi or CF; Wherei=1to 4
3 Supplier Management (SM) USMi; or SMi Where i=1to 4
4 Supply Chain Integration Management using IT (SCIMIT) SCIMITi; Wherei=1to 4
5 Internal Management (1M) IMi; Wherei=1t0 4
6 Economic Sustainability (ECS) ECSi; Wherei=1to 4
7 Social Sustainability (SOS) SOSi; Wherei=1to 5
8 Environmental Sustainability (ENS) ENPi; Where i=1to 4

Developing the measurement model by using confirmatory factor analysis

For developing the measurement model of research constructs (top management leadership and
commitment to AFSCQ, customer focus, supplier management, supply chain integration
management using IT, internal management, economic sustainability, social sustainability and
environmental sustainability), the items (observed variables) were extracted or obtained from
literature review, concerned industry professionals and expert view or opinion. A survey
questionnaire on five point likert scale was utilized to collect the data or responses (total 369)
from three sectors viz. manufactured, conserved and local or medium/small of Indian food
industry. Moreover CFA was conducted to make a measurement model (Narasimhan and Kim,
2002; Sarkis et al., 2010). In this research study AMOS 18.0 program with Maximum Likelihood

(ML) estimation method was employed. A sequence of processes were utilized to confirm that
93



all suggested measurement items or observed variables signify the latent constructs and latent

constructs signify the model.
4.4.1. One - factor congeneric measurement model

In assessing whether a measurement is unidimensional, each item or variable of a latent construct
is considered as a one-factor congeneric model. In SEM, a rectangle displays an observed item or
variable and a circle display a latent construct. Anderson and Gerbing (1988) discussed that one-
factor congeneric model consists a model of individual construct which is evaluated by observed
items or variables. This research study comprises eight constructs.

There are a number of indices taken into consideration for good level of fit of measurement
model. Some of the generally used model-fit indices are: Chi-squared (x2); Goodness of Fit
Index (GFI); Adjusted Goodness of Fit Indices (AGFI); Normed Fit Index (NFI); Comparative
Fit Index (CFI); Root Mean Square Error of Approximation (RMSEA) and Root Mean Square
Residual (RMR) (Smith, and McMillan, 2001).

One - factor congeneric model of Top Management Leadership and Commitment to AFSCQ
(TMLC_AFSCQ)

The latent construct of Top Management Leadership and Commitment to AFSCQ
(TMLC_AFSCQ) comprises four observed items or variables specify TMLC AFSCQL1 to
TMLC_AFSCQ4. The one-factor congeneric model of TMLC AFSCQ was observed
statistically considerable for further or additional analysis because of the values of model fit
indices are in permissible range as displayed in Figure 4.3 and Table 4.12 as well. Table 4.12
represents regression weights of TMLC_AFSCQ. Moreover the factor loading of observed
variables or items is higher than .66 (standardized) which assist construct validity of
TMLC_AFSCQ.
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TMLC_AFSCQ1

46

TMLC_AFSCQ2

A4

TMLC_AFSCQ3

.45

TMLC_AFSCQ4

HOOC

Model Fit Indices
(TMLC_AFSCQ)

OR)/df
GFI
AGFI
RMR
NFI

CFI
RMSEA

Model
Values

1.731
0.995
0.976
0.01

0.990
0.996
0.045

Figure 4.3: Measurement model of Top Management Leadership and Commitment to

AFSCQ (TMLC_AFSCQ)

Table 4.12: Regression weights of Top Management Leadership and Commitment to

AFSCQ (TMLC_AFSCQ)

Estimate Estimate Standard Critical
(Unstandardized) | (Standardized) | Error (S.E.) | Ratio (C.R.) P
TMLC_AF TMLC_AF
SCQ1 <--- | SCQ_ 0.758 0.662 0.080 9.515 Fhx
TMLC_AF TMLC_AF
SCQ2 <--- | SCQ_ 0.991 0.675 0.103 9.620 il
TMLC_AF TMLC_AF
SCQ3 <--- | SCQ_ 0.865 0.660 0.091 9.500 wx
TMLC_AF TMLC_AF
SCQ4 <--- | SCQ__ 1.000 0.671
**4P<(0.001

One - factor congeneric model of Customer Focus (CF)

The latent construct of Customer Focus (CF) comprises of four items or observed variables

specified as CF1 to CF4. The one-factor congeneric model of CF was observed statistically

considerable for further or additional analysis because of the values of model fit indices are in

permissible range as displayed in Figure 4.4 with Table 4.13 also. Table 4.13 represents

regression weights of Customer Focus (CF). In addition to this, the factor loading of observed

variables or items is higher than 0.69 (standardized) which assist construct validity of CF.

95




50

Model Fit Indices Model
CF1 (CF) Values
5
(x2)/df 2.337
il GFI 0.993
50 AGFI 0.967
CF3 RMR 0.011
p NFI 0.989
- CFlI 0.994
e RMSEA 0.060
Figure 4.4: Measurement model of Customer Focus (CF)
Table 4.13: Regression weights of Customer Focus (CF)
Estimate Estimate Standard Critical
(Unstandardized) (Standardized) | Error (S.E.) | Ratio (C.R.) P
CF1 <-- CF 0.540 0.706 0.049 10.997 ikl
CF2 <-- CF 0.683 0.715 0.062 11.085 ool
CF3 <-- CF 1.000 0.708
CF4 <-e- CF 0.728 0.686 0.067 10.791 ool
#*%Pp<(0.001

One - factor congeneric model of Supplier Management (SM)

The latent construct of Supplier Management (SM) comprises of four items or observed
variables specified as SM1 to SM4. The one-factor congeneric model of SM was observed
statistically considerable for further or additional analysis because of the values of model fit
indices are in permissible range as displayed in Figure 4.5 with Table 4.14 also. Table 4.14
represents regression weights of Supplier Management (SM). Additionally the factor loading of

observed variables or items is higher than 0.63 (standardized) which assist construct validity of

SM.
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Model Fit Indices Model
SM1 (SM) Values
“ (x2)/df 2911
GFlI 0.992
i AGFI 0.960
39 RMR 0.012
NFI 0.989
e . CFI 0.992
a7 RMSEA 0.072
SM4
Figure 4.5: Measurement model of Supplier Management (SM)
Table 4.14: Regression weights of Supplier Management (SM)
Estimate Estimate Standard Critical
(Unstandardized) (Standardized) | Error (S.E.) | Ratio (C.R.) P
SM1 <-- SM 0.686 0.748 0.049 14.073 ookl
SM2 <-- SM 0.590 0.637 0.049 12.033 il
SM3 <-- SM 0.726 0.626 0.061 11.806 il
SM4 <--- SM 1.000 0.878
#*%P<(),001

One - factor congeneric model of Supply Chain Integration Management using IT (SCIMIT)

The latent construct of Supply Chain Integration Management using IT (SCIMIT) comprises of
four items or observed variables specified as SCIMIT1 to SCIMIT4. The one-factor congeneric
model of SCIMIT was observed statistically considerable for further or additional analysis
because of the values of model fit indices are in permissible range as displayed in Figure 4.6 with
Table 4.15 also. Table 4.15 represents regression weights of Supply Chain Integration

Management using IT (SCIMIT). Moreover the factor loading of observed variables or items is

higher than 0.61 (standardized) which assist construct validity of SCIMIT.
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A4 Model Fit Indices Model
SCIMIT1 (SCIMIT) Values
43 (x2)/df 1.856
SCIMIT2 GFI 0.995
AGFI 0.974
45 RMR 0.010
SCIMIT3 NFI 0.988
CFI 0.994
al RMSEA 0.058
SCIMIT4

Figure 4.6: Measurement model Supply of Chain Integration Management using IT
(SCIMIT)

Table 4.15: Regression weights of Supply of Chain Integration Management using I'T

(SCIMIT)
Estimate Estimate Standard Critical
(Unstandardized) (Standardized) | Error (S.E.) | Ratio (C.R.) P
SCIMI SCIM
T1 < |IT 0.700 0.667 0.080 8.769 ekl
IM
SCIMI ?'I(':
T2 <--- 0.807 0.655 0.093 8.699 ekl
IM
SCIMI ?'I(':
T3 <--- 0.749 0.668 0.085 8.774 ool
SCIMI SCIM
T4 <--- IT 1.000 0.611
***P<(0.001

One - factor congeneric model of Internal Management (IM)

The latent construct of Internal Management (IM) comprises of four items or observed variables
specified as IM1 to IM4. The one-factor congeneric model of IM was observed statistically
considerable for further or additional analysis because of the values of model fit indices are in
permissible range as displayed in Figure 4.7 with Table 4.16 also. Table 4.16 represents
regression weights of Internal Management (IM). Besides this, the factor loading of observed

variables or items is higher than 0.60 (standardized) which assist construct validity of IM.
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Model Fit Indices Model
IM1 (Im) Values
54 (x2)/df 2.482
M2 GFI 0.994
AGFI 0.968
% RMR 0.010
M3 NFI 0.987
CFI 0.992
43 RMSEA 0.063
IM4
Figure 4.7: Measurement model of Internal Management (1M)
Table 4.16: Regression weights of Internal Management (1M)
Estimate Estimate Standard Critical
(Unstandardized) (Standardized) | Error (S.E.) | Ratio (C.R.) P
IM1 <-- IM 0.890 0.724 0.081 10.956 Fhx
IM2 <-- IM 1.000 0.736
IM3 <-- IM 0.730 0.602 0.076 9.666 Hhk
IM4 <--- IM 0.849 0.659 0.082 10.374 Fhk
**%p<(.001

One - factor congeneric model of Economic Sustainability (ECS)

The latent construct of Economic Sustainability (ECS) comprises of five items or observed
variables specified as ECS1 to ECS4. The one-factor congeneric model of ECS was observed
statistically considerable for further or additional analysis because of the values of model fit
indices are in permissible range as displayed in Figure 4.8 with Table 4.17 also. Table 4.17
represents regression weights of Economic Sustainability (ECS). Additionally, the factor loading
of observed variables or items is higher than 0.49 (standardized) which assist construct validity
of ECS.
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Model Fit Indices  Model
ECS1 o (ECS) Values
24 (x2)/df 2.815
GFlI 0.996
ECS2
e AGFI 0.962
85 RMR 0.006
ECS3 NFI 0.994
48| CFI 0.996
8 RMSEA 0.070
ECS4 e
Figure 4.8: Measurement model of Economic Sustainability (ECS)
Table 4.17: Regression weights of Economic Sustainability (ECS)
Estimate Estimate Standard Critical
(Unstandardized) (Standardized) | Error (S.E.) | Ratio (C.R.) P
ECS1 | <--- ECS 0.958 0.677 0.104 9.202 kel
ECS2 | <--- ECS 0.507 0.486 0.069 7.326 el
ECS3 | <--- ECS 1.000 0.806
ECS4 | <--- ECS 0.776 0.617 0.087 8.902 el
#*%P<(),001

One - factor congeneric model of Social Sustainability (SOS)

The latent construct of Social Sustainability (SOS) comprises of four items or observed variables

specified as SOS1 to SOS5. The one-factor congeneric model of SOS was observed statistically

considerable for further or additional analysis because of the values of model fit indices are in

permissible range as displayed in Figure 4.9 with Table 4.18 also. Table 4.18 represents

regression weights of Social Sustainability (SOS). In addition, the factor loading of observed

variables or items is higher than 0.61 (standardized) which assist construct validity of SOS.
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. Model Fit Indices Model
(SOS) Values
51
= ()t 2.378
- GFlI 0.990
- . | AGFI 0.961
' RMR 0.011
58 NFI 0.985
S0S4 e CFl 0.991
» RMSEA 0.061
S0s5 e
Figure 4.9: Measurement model of Social Sustainability (SOS)
Table 4.18: Regression weights of Social Sustainability (SOS)
Estimate Estimate Standard Critical
(Unstandardized) (Standardized) | Error (S.E.) | Ratio (C.R.) P
SOS1 | <-- SOS 0.942 0.613 0.090 10.474 el
S0S2 | <-- SOS 0.868 0.715 0.071 12.254 rhk
S0S3 | < SOS 0.902 0.721 0.073 12.334 Fhx
S0S4 | <-- SOS 1.000 0.763
S0S5 | <--- SOS 0.977 0.661 0.086 11.298 ol
#*%P<(),001

One - factor congeneric model Environmental Sustainability (ENS)

The latent construct of Environmental Sustainability (ENS) comprises of four items or observed

variables specified as ENS1 to ENS4. The one-factor congeneric model of ENS was observed

statistically considerable for further or additional analysis because of the values of model fit
indices are in permissible range as displayed in Figure 4.10 with Table 4.19 also. Table 4.19
represents regression weights of Environmental Sustainability (ENS). Also, the factor loading of

observed variables or items is higher than 0.58 (standardized) which assist construct validity of

ENS.
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34
Model fit indices Model
2] (ENS) Values
A (2)/df 3.066
ENS2 GFI 0.991
= AGFI 0.957
RMR 0.023
Ebe NFI 0.971
35 CFl 0.980
T . RMSEA 0.075

Figure 4.10: Measurement model of Environmental Sustainability (ENS)

Table 4.19: Regression weights of Environmental Sustainability (ENS)

Estimate Estimate Standard Critical
(Unstandardized) (Standardized) | Error (S.E.) | Ratio (C.R.) P
ENS1 <--- ENS 0.790 0.586 0.112 7.024 ol
ENS2 <--- ENS 0.892 0.583 0.127 7.012 Fkk
ENS3 <--- ENS 1.000 0.587
ENS4 <--- ENS 0.858 0.590 0.122 7.044 FHx

***P<0.001

From the analysis of one - factor congeneric model for each latent research construct, it was
found that the values of model fit indices for each latent constructs are in permissible range or
statistically considerable. After this latent constructs are utilized for further examination.

4.4.2. Multi-factor congeneric measurement approach or models

After the analysis of one- factor congeneric measurement model for each latent construct, the
multi-factor congeneric measurement models are than established with the main purpose to
examine discriminant validity along with construct validity by means of Confirmatory Factor
Analysis (CFA).



Based on the hypothesized model discussed in Chapter 3, total eight research constructs are
identified. After two models are suggested on the basis of hypothetical model, (i) Examine
practices of AFSCQ, (ii) Examine relationship of AFSCQ and organizational sustainability as
economic, social and environmental sustainability. The two multifactor congeneric measurement
models are established. First, multifactor congeneric measurement model is utilized to examine
AFSCQ practices and second; multifactor congeneric measurement model is utilized to examine
relationship of AFSCQ and organizational sustainability as economic, social and environmental

sustainability.

There are a number of indices taken into consideration for good level of fit of measurement
model. Some of the generally used model-fit indices are: Chi-square (CMIN/df); Goodness of Fit
Index (GFI); Adjusted Goodness of Fit Indices (AGFI); Normed Fit Index (NFI); Comparative
Fit Index (CFI); Root Mean Square Error of Approximation (RMSEA) and Root Mean Square
Residual (RMR) or RMSR (Smith, and McMillan, 2001).

Multifactor congeneric measurement model to examine Agri-fresh Food Supply Chain Quality
(AFSCQ)
Agri-fresh food supply chain quality comprises, Top management leadership and commitment to
AFSCQ (TMLC_AFSCQ), Customer focus (CF), Supplier management (SM), Supply Chain
Integration Management using IT (SCIMIT) and Internal Management (IM) as discussed in
Chapter 3.

To examine these constructs, the first order and second order measurement model are utilized. In
first order measurement model TMLC_AFSCQ, CF, SM, SCIMIT and IM are linked
respectively as per measurement dimensions designed for Agri-fresh Food Supply Chain Quality
(AFSCQ) and second order measurement model is utilized to evaluate involvement level of all
AFSCQ practice with AFSCQ.

4.4.2.1. First order confirmatory factor analysis (measurement model)

The first order confirmatory factor analysis (measurement model) for Agri-fresh Food Supply
Chain Quality (AFSCQ) is done by utilizing AMOS 18.0 as sown in Figure 4.11. There are five
constructs (practices) (i.e. TMLC_AFSCQ, CF, SM, SCIMIT, and IM) in the measurement
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model. All five constructs (practices) are independent in the first order confirmatory factor
analysis for AFSCQ. The first order confirmatory factor analysis (measurement model) for

AFSCQ is accepted at all the essential checks.

Evaluation of first order confirmatory factor analysis (measurement model)

To attain goodness of fit, it is essential to test reliability and validity of the concerned constructs.
In the beginning, reliability of distinctive items is confirmed by assessing reliably loading on
their concerned construct at closely or above 0.5 (Fornell and Larcker, 1981). Each construct
were established by means of considerable standardized loadings of items. Table 4.20 displays
the values of estimates (Standardized), R-squared (Squared multiple correlations), CR

(Composite Reliability) and AVE (Average Variance Extracted).

Unidimensionality determines the level to which observed items or variables in a scale compute
the same or identical construct (Venkatraman, 1989). To examine unidimensionality the value of
R-squared is calculated by means of CFA. Table 4.20 shows that value of R-squared varying
from 0.236 to 0.772. Falk and Miller (1992) suggested that R-squared values should be equal to
or greater than 0.10 in order for the variance explained of a distinct endogenous construct to be
deemed acceptable. And so, each construct has goodness of fit and consequently all constructs

are unidimensional.

Composite Reliability (CR) is a measure of the overall reliability of a collection of heterogeneous
but similar items. Table 4.20 shows that value of CR and Cronbach’s alpha is above 0.7
(Nunnally, et al., 1967).

Convergent validity of the measurement model can be assessed by the Average Variance
Extracted (AVE). Table 4.20 shows that AVE is varying from 0.468886 to 0.588935 for all
research constructs. While AVE is less than 0.5, but composite reliability is greater than 0.6, the
convergent validity of the research construct is still acceptable (Fornell and Larcker, 1981).
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Table 4.20: Outcomes of confirmatory factor analysis for measurement model
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Discriminant validity indicates the level to which dissimilar factors are distinct. As Table 4.21
presents, the correlation coefficients between AFSCQ practices and organizational sustainability
measures are lesser than the reliability coefficients, hence the measures have discriminant
validity. Also, square roots of the AVEs denoted in italics (Table 4.21) are larger than the off-
diagonal constituents in the consistent rows and columns exceed the correlations between a given
construct; this proposes that a construct is soundly correlated with its indicators than with the

other constructs in the measurement model. Thus discriminant validity seems acceptable at the

construct level in the instance of entirely constructs.
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Table 4.21: CR, AVE, MSV, ASV and correlations between constructs

Constructs | CR AVE |MSV |ASV | SCIMIT ;’;"S'E% IM CF SM
SCIMIT | 775116 | 468886 | 4109 | .2798 | .6847

'TA'\F"SLC% 781116 | 47252 | 3956 | .3184 | 524 6874

IM 95597 | 40464 | 4369 | 3449 | 641 629 7033

CF 795936 | 496412 | 4369 | 3375 | .586 612 661 | 7046

SM 847351 | 581318 | 2421 | 1892 | 365 492 418 | 465 | .7624

Note: Diagonal in italics shows square root of Average Variance Extracted (AVE); off-diagonal denotes
correlations between constructs.

First-order structural model evaluation
The results of measurement model are acceptable. After that, the first-order structural model was
evaluated. There are five constructs (i.e. TMLC_AFSCQ, CF, SM, SCIMIT and IM).
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Figure 4.11: First-order CFA (measurement model)
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The values of various model fit indices of first-order structural model are as follows; (¥2)/df =
2.401, GFI =.901, AGFI = .870, RMR = .031, NFI = .862, CFI =.914 and RMSEA = .062. All

model fit indices are in acceptable range. It shows absolute depiction of construct of AFSCQ.
4.4.2.2 Second order confirmatory factor analysis (measurement model)

Second order confirmatory factor analysis was performed by utilizing AMOS 18.0 software as
displayed in Figure 4.13. The second order measurement model assumed a latent construct
leading the correlation among TMLC_AFSCQ, CF, SM, SCIMIT and IM.

Second-order measurement model evaluation

Confirmatory factor analysis was utilized to evaluate the second order measurement model. Each
construct in the second order measurement model meets the essential necessities and are
consequently counted significant. The outcomes for leading construct (AFSCQ) also sub
constructs (TMLC_AFSCQ, CF, SM, SCIMIT and IM) were computed by the utilization of
CFA.

Unidimensionality evaluation should be made first prior to evaluating Validity and Reliability.

The CFA approach has the capability to evaluate the Unidimensionality of a latent construct.
Two measurement models are established to examine the five constructs of Agri-fresh Food
Supply Chain Quality (AFSCQ). During the first measurement model, constructs relevant to
AFSCQ are counted completely as first-order latent constructs. During the measurement model,
the constructs of AFSCQ are counted as second order latent constructs, assessed by first-order
latent constructs as TMLC_AFSCQ, CF, SM, SCIMIT and IM. The consequence of all
measurement models pertaining to model fit indices are statistically considerable and all

measuring items have acceptable factor loadings for the respective latent construct.

Convergent validity of the second-order measurement model can be assessed by the Average
Variance Extracted (AVE). The value of AVE is 0.551 for second-order latent construct AFSCQ.

The convergent validity of the second-order latent construct AFSCQ is acceptable.

Composite Reliability (CR) is a measure of the overall reliability of a collection of heterogeneous
but similar items. The value of CR for second order latent construct is 0.858. The composite
reliability of the second-order latent construct AFSCQ is acceptable.
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Second-order structural model evaluation

Agri-fresh Food Supply Chain Quality (AFSCQ) is conceptualized as a second-order construct
with five sub-dimensions: Top Mangement Leadership and Commitment to AFSCQ
(TMLC_AFSCQ), Customer Focus (CF), Supplier Management (SM), Supply Chain Integration
Management using IT (SCIMIT) and Internal Management (IM). A second-order structural
model of Agri-fresh Food Supply Chain Quality (AFSCQ) is established by the utilization of
AMOS 18.0 by means of Maximum Likelihood (ML) estimation method. Figure 4.12 shows the

second order structural model.

The values of various model fit indices for second-order structural model are as follows; chi
square (x2) = 390.798, Degree of Freedom (DF) = 165, (x2)/df = 2.368, GFI = .900, AGFI =
873, RMR = .031, NFI = .860, CFI = .913 and RMSEA = .061. All model fit indices are in
acceptable range. It shows that Agri-fresh Food Supply Chain Quality (AFSCQ) is takes into

consideration as a second-order construct with five sub-dimensions.
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Figure 4.12: Second-order CFA (measurement model)
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4.4.2.3. Multi-factor congeneric measurement model to examine the relationship among
constructs (AFSCQ, ECS, SOS and ENS)

To examine the relationship among AFSCQ (TMLC_AFSCQ, CF, SM, SCIMIT, and IM), ECS
(Economic Sustainability), SOS (Social Sustainability) and ENS (Environmental Sustainability),
a multi-factor congeneric measurement model has been established by a number of statistical

processes.

Also, a multifactor congeneric structural model has been established to assess the relationship
between Agri-fresh Food Supply Chain Quality (AFSCQ) and practices of AFSCQ (H1, H2, H3,
H4, and H5), Agri-fresh Food Supply Chain Quality (AFSCQ) and economic sustainability
(H6a), AFSCQ and social sustainability (H6b), AFSCQ and environmental sustainability (H6c).
To test the hypothesis (H1, H2, H3, H4, H5, H6a, H6b, H6c), a multi-factor structural model is
established by the utilization of AMOS 18.0 by means of Maximum Likelihood (ML) estimation

method.

Evaluation of multi-factor measurement model

Confirmatory factor analysis was utilized to evaluate the multi-factor measurement model. Each
construct in the multi-factor measurement model meets the essential necessities and are
consequently counted significant. The outcomes for the AFSCQ, ECS, SOS and ENS were
computed by the utilization of CFA.

Unidimensionality determines the level to which observed items or variables in a scale compute
the same or identical construct (Venkatraman, 1989). To examine unidimensionality the value of
R-squared is calculated by means of CFA. Table 4.22 shows that value of R-squared varying
from 0.236 to 0.681. Falk and Miller (1992) suggested that R-squared values should be equal to
or greater than 0.10 in order for the variance explained of a distinct endogenous construct to be
deemed acceptable. And so, each constructs have goodness of fit and consequently all constructs

are unidimensional.

Composite Reliability (CR) is a measure of the overall reliability of a collection of heterogeneous
but similar items. Table 4.20 shows that value of CR and Cronbach’s alpha is above 0.7 while
single value of Cronbach’s alpha is .674 which is close to 0.7.
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Convergent validity of the measurement model can be assessed by the Average Variance
Extracted (AVE). Table 4.22 shows that AVE is varying from 0.498469 to 0.588935 for all
research constructs while single value of AVE is 0.498469 which is close to 0.5. Fornell and
Larcker (1981) said that if AVE is less than 0.5, but composite reliability is greater than 0.6, the
convergent validity of the research construct is still acceptable. Convergent validity is also
measured by the utilization of standardized factor loadings. The significance of standardized
factor loading reveals that the indicator variables are considerable and illustrative of their latent
construct. The factor loadings of latent to observed variables should be above 0.50 (Hair et al.,
2006). The factor loading of all observed variables in Table 4.22 are ranging from 0.486 to 0.825
while single value is 0.486 which is close to 0.5.This clearly indicates that observed variables or
items are adequate and corresponded to their constructs. So we can confirm the construct
convergent validity.

Table 4.22: Outcomes of confirmatory factor analysis for measurement model

Constructs Items Estimate Squared Multiple AVE CR Cronbach’s
(Standardized) | Correlations (R?) alpha
AFSCQ TMLC_AFSCQ 0.766 0.587 0.515443 0.760407 0.776
CF 0.807 0.651
SM 0.556 0.310
SCIMIT 0.726 0.528
IM 0.825 0.681
ECS ECS1 0.677 0.458 0.588935 0.850794 0.773
ECS2 0.486 0.236
ECS3 0.806 0.649
ECS4 0.617 0.381
SOS SOS1 0.613 0.376 0.588004 0.822161 0.830
SOS2 0.715 0.511
SOS3 0.721 0.520
SOS4 0.763 0.583
SOS5 0.661 0.436
ENS ENS1 0.586 0.343 0.498469 0.799008 0.674
ENS2 0.583 0.340
ENS3 0.587 0.344
ENS4 0.590 0.348

Structural model evaluation

A multifactor structural model has been established by the utilization of AMOS program to
examine the suggested hypothesises viz. H1, H2, H3, H4, H5, H6a, H6b, and H6c in Figure 4.13.
A number of indices are employed to determine the fit of the data to the model (e.g. y 2/df, GFI,
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AGFI, RMR, NFI, CFl, and RMSEA). The overall fit statis-tics for the hypothesized model are
2 = 966.506, df = 485, y 2/df=1.993, GFI = 0.850 AGFI = 0.826, RMR = 0.039, NFI = 0.794,
CFI =0.884 RMSEA = 0.052, which are acceptable in terms of model fit.
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Figure 4.13: Multi-factor structural model
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4.5 Discussion of various hypotheses

The result shows that in what manner AFSCQ practices are associated with AFSCQ and how
AFSCQ is associated with economic, social and environmental sustainability of an organization
in Indian context. Table 4.23, displays the standardized estimates () as well as consequence of

hypothesises.
Table 4.23: Results of the structural model
Hypothesis Estimates Standard Critical P Results
(Standardized) (B) Error (S.E.) Ratio
(C.R)
H1:AFSCQ—- TMLC_AFSCQ 0.757 0.087 8.476 ikl Supported
H2: AFSCQ —CF 0797 | e | e il Supported
H3: AFSCQ -»SM 0.574 0.086 8.068 il Supported
H4: AFSCQ —SCIMIT 0.738 0.093 8.129 il Supported
H5: AFSCQ —IM 0.822 0.079 8.747 okl Supported
H6a: AFSCQ —ECS 0.337 0.050 4513 ikl Supported
H6b: AFSCQ —SOS 0.241 0.061 3.627 Frk Supported
| H6c: AFSCQ —ENS 0.055 0.054 0.779 436 (*) | Not Supported

***P<0.001; *P<0.5

4.5.1. Formation of Agri-fresh Food Supply Chain Quality (AFSCQ) as a result of AFSCQ
practices (H1; H2; H3; H4; H5)

Table 4.23 shows hypothesis results of the structural model. It indicates a significant relationship
between Agri-fresh Food Supply Chain Quality (AFSCQ) and Top Management Leadership and
Commitment to AFSCQ (TMLC_AFSCQ) (B = 0.757; p<0.001), Agri-fresh Food Supply Chain
Quality (AFSCQ) and Customer Focus (CF) (B = 0.797; p<0.001), Agri-fresh Food Supply
Chain Quality (AFSCQ) and Supplier Management (SM) (B = 0.574; p<0.001), Agri-fresh Food
Supply Chain Quality (AFSCQ) and Supply Chain Integration Management using IT (SCIMIT)
(B = 0.738; p<0.001), Agri-fresh Food Supply Chain Quality (AFSCQ) and Internal Management
(IM) (B =0.822; p<0.001). This proves the hypotheses H1, H2, H3, H4, and H5.

113



4.5.2. Relationship of Agri-fresh Food Supply Chain Quality (AFSCQ) with economic

sustainability, social sustainability and environmental sustainability (H6a; H6b; H6c)

The Agri-fresh Food Supply Chain Quality (AFSCQ) positively influenced the economic
sustainability of an organization in Indian context and validate the hypothesis Ho6a (p = 0.337;
p<0.001). Agri-fresh Food Supply Chain Quality (AFSCQ) positively influenced the social
sustainability and validated the hypothesis H6b (B = 0.241; p<0.001). The hypothesis testing
results relating to H6c (B = .055; P<0.5) do not support the relationship concerning Agri-fresh
Food Supply Chain Quality (AFSCQ) to environmental sustainability of an organization in
Indian context. This indicates that Indian firms do not give priority to environmental
sustainability, thereby supporting the idea of sustainability through Agri-fresh Food Supply
Chain Quality (AFSCQ). Although Indian industry which relates to agri-fresh food have started
implementation of AFSCQ practices, i.e., TMLC_AFSCQ, CF, SM, SCIMIT and IM, on the
other hand these AFSCQ practices need to be interpreted further in terms of better economic,

social and environmental sustainability from the Indian perspective.
4.6 Conclusion

« This chapter describes an empirical investigation of Agri-fresh Food Supply Chain
Quality (AFSCQ) and Organizational Sustainability (OS) conceptual model in select
Indian industries.

. The data was collected by the utilization of survey questionnaire from select Indian
industries. The data collected for this study sustain the main necessity as the sample size
is 369.

. The empirical investigation initiates with descriptive statistics of items of research
constructs along with examining the profile of respondents and industries.

« In this study factor analysis (PCA) is utilized for data reduction and to extracts research
constructs concerned to AFSCQ practices and organizational sustainability. The Principle
Component Analysis (PCA) including varimax rotation was used for extraction of the
research constructs.

« PCA was performed with varimax rotation that produced eight constructs on the basis of

eigenvalues (>1, Kaiser’s criteria) which considered 61.951 percent of total variance. By
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going throughout all the items for a distinct construct and by taking into consideration
factor loading (from rotated component matrix) of items exceeding 0.4, all the items or
variables were designated under one construct.

Structural Equation Modeling (SEM) is utilized to examine the Agri-fresh Food Supply
Chain quality (AFSCQ) measurement model in Indian perspective. The AFSCQ model
comprises of five constructs viz. Top Management Leadership and Commitment to
AFSCQ (TMLC_AFSCQ), Supplier Management (SM), Customer Focus (CF), Internal
Management (IM) and Supply Chain Integration Management using IT (SCIMIT).

The multifactor cogeneric measurement model is build up to examine the relationship
between Agri-fresh Food Supply Chain Quality (AFSCQ), Economic Sustainability
(ECS), Social Sustainability (SOS) and Environmental Sustainability (ENS).

This study reveals that Indian agri-fresh food industries are aware about Agri-fresh Food
Supply Chain Quality (AFSCQ) however there is a necessity of further exploration.

The benchmark of the proposed framework is that it displays the impact of AFSCQ
practices on organizational sustainability as economic, social and environmental
sustainability simultaneously.

Also, study has been done with respect to the complete chain level and not on a single

stakeholder.
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CHAPTER 5
CASE STUDIES
5.1 Introduction

In this chapter, three case studies were taken for better understanding of Agri-fresh Food Supply
Chain Quality (AFSCQ) in select Indian industries and to support findings of the prior research.
Case study research method is employed in combination with survey research methodology to
build up comprehensiveness of survey findings (Siddh, et al., 2017). The case study method
employs quantitative and qualitative approach with the purpose of comprehensive understanding
of the study. Gubrium (1988) stated that case study method of research is a scientific method to
improve the theoretic conceptions by the means of real time or factual incidents. Yin (2003)
stated that case study can be utilized to explore the proposed hypothesis in a research study.
Eisenhardt (1989) also advised various advantages of case study research methods such as

support to build up grounded theory which are realistic and pertinent.
5.2 Methodology

In this study, three case studies were taken. These were from manufactured (processed) food,
conserved (frozen) food, and local (short) food segments. These industries are recorded for
numerous practices of Agri-fresh Food Supply Chain Quality (AFSCQ) and dimensions of
organizational sustainability such as Top Management Leadership and Commitment to AFSCQ
(TMLC_AFSCQ), Customer Focus (CF), Supplier Management (SM), Supply Chain Integration
Management using IT (SCIMIT), Internal Management (IM), Economic Sustainability (ECS),
Social Sustainability (SOS) and Environmental Sustainability (ENS).

The case study methodology is divided into three parts. The first part contains three stages
(specify the objectives, cases selection and questionnaire development), second part contains two
stages (collection and analysis of data) and third part also contains two stages (cross case

comparison and attaining findings and discussion).

In the primary or first stage, the case study objectives are specified. The main objective of the

case study is to acquire comprehensive understanding of AFSCQ practices and dimensions of
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organizational sustainability in the food industries. Consequently, build up a significant theory

on the basis of real practice consideration.

Second stage is case’s selection. For the reason that constructing the case study research the
prominent concern is number of case’s selection. While, a particular or single case well describes
a distinct theory, to examine the appliance of novel theory in a recent system, multiple case
studies have a preference. Voss et al., (2002) also stated that multiple case studies make possible
cross case evaluation which is considered to be extremely valuable for the generality of theories
or hypotheses. Moreover multiple case studies are very effective in conforming the outcomes of
exploratory evaluation and to attain immersed understanding of the outcomes attained from the

survey assessment.

The third stage consists of administration of case questionnaire. Administered questionnaire was
utilized to pick up the measured practices of AFSCQ.

The fourth stage consists of data collection. In the data collection process, case industries are
visited by authors in four to five phases. Also telephonic conversations are made. The collection
of data is concerned about structured as well as unstructured cross-questioning with senior level
managers and heads in the industry. The collected data or information is recorded in appropriate

format for the analysis purpose.

Fifth stage consists of analysis of collected data during plant visit. In this stage, all cases are
examined widely about the level of adoption AFSCQ practices and organizational sustainability.
Outcome of cases are conversed and statements are made in the stage seven. At last cross case
comparison is carried out in the stage eight. It is conducted to ensure the generalizability of
outcomes. Moreover, case studies and survey outcomes or results are compared by means of
previously global or comprehensive studies in addition to studies conducted in the Indian

perspective.

Current study is concerned about three multiple cases (Manufactured food, conserved food, and

local food segments) aimed at validation of outcomes occurring as of survey.
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5.3. Case 1: Manufactured food segment of agri-fresh food products

Based on the methodology discussed in the previous section we have performed three case

studies. The questionnaire for the following three cases was same.
5.3.1. Introduction

In order to evaluate the Agri-fresh Food Supply Chain Quality (AFSCQ) model for
manufactured food segment of agri-fresh food products, a case study has been designed. It has
been carried out in an Indian manufactured food company of agri-fresh food products. The
company is marked as XYZ. It is situated in North India. The company XYZ is concerned with
AFSCQ practices & organizational sustainability. The supply chain partners of the company are
taking part in the sustainability oriented programmes. The most important purpose of such case
study in manufactured food company of agri-fresh food products is to collect the comprehensive
understanding of AFSCQ practices and organizational sustainability implementation. The
sources of information are interviews with the production managers, the manager of distribution
center, the purchasing managers, wholesaler of a wholesale company, and the managers of
supermarkets during case study. The type of interview utilized was a focus interview (Yin,
2003), in which the interview consists of open-ended questions and a set of questions in the form
of a questionnaire. The questionnaire consisted of three parts. The first part included general
open-ended questions to become familiar with the company. In the second part, interviewees
were given definitions of possible AFSCQ practices and organizational sustainability that could
be integrated into an AFSCQ framework. Interviewees were asked to judge the feasibility and
the measurability of suggested AFSCQ practices and organizational sustainability. They were
given the opportunity to suggest new practices and/or to reject the proposed practices and to
provide suggestions for better (i.e. feasible) ways to measure the suggested practices. Next, the
interviewees were asked to rank the listed practices of AFSCQ and measures of organizational
sustainability according to the perceived importance for their company, using an interval ranking
(Churchill, 1999). A five-point Likert scale was utilized, with 1 being “not important at all” for
measuring performance and 5 being “very important”. The last part of the questionnaire
consisted of evaluating the usefulness of the whole AFSCQ practices and organizational

sustainability framework in general, where interviewees were asked to judge the AFSCQ
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practices and organizational sustainability measures in the framework, and to propose new
and/or reject practices for manufactured food segment. Prior to the interviews, pre-test interviews
were conducted with three interviewees external to the concerned company in order to test the
questionnaire. In the case total 11 interviewees were interviewed. Six food processing managers,
two purchasing manager, two distribution center manager, and one wholesaler agreed to

participate in the interview.
5.3.2. Evaluating the case of manufactured food company of agri-fresh food products

An evaluation of AFSCQ practices and measures of organizational sustainability conversed in
the subsequent part of the section. In the case company, plant managers and head also stated that

they implemented AFSCQ practices with guidelines.

Top Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ) in case of
Manufactured Food Company

The evaluation of Top Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ)
for AFSCQ in the manufactured food company of agri-resh food products is named as XYZ is
shown in Table 5.1. Insights from the six food processing managers, two purchasing manager,
two distribution center manager, and one wholesaler, for four items or variables of Top
Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ) are collected on the five
point likert scale during plant visit of manufactured food company XYZ of agri-fresh food

products.

Table 5.1 displays that the foremost Top Management Leadership and Commitment to AFSCQ
(TMLC_AFSCQ) practices for the survey industries are commitment to customer satisfaction
(TMLC_AFSCQ1) (4.41) and Effective adoption and execution of innovations, with new
programs, technologies, and activities for improvement of processing and logistic conditions
(TMLC_AFSCQ3) (4.27). In the industry XYZ, the important top management leadership and
commitment to AFSCQ implemented are commitment to customer satisfaction
(TMLC_AFSCQ1) (3.90) and Effective adoption and execution of innovations, with new
programs, technologies, and activities for improvement of processing and logistic conditions
(TMLC_AFSCQ3) (4.10).
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From the case evaluation of the manufactured food company XYZ; all practices of top
management leadership and commitment to AFSCQ (TMLC_AFSCQ1-TMLC_AFSCQ4) are
like as the survey results. Case evaluation of industry XYZ justifies the survey results.
Dangayach and Deshmukh (2001), also utilized the similar approach for case evaluation.

Table 5.1: Evaluation of Top Management Leadership and Commitment to AFSCQ
(TMLC_AFSCQ) in case of Manufactured Food Company

Evaluation of Top Management Leadership and Commitmentto | Survey responses Manufactured

AFSCQ (TMLC_AFSCQ) (Mean) food company

XYZ (Mean)
TMLC_AFSCQ1 | Commitment to customer satisfaction 4.41 3.90
TMLC_AFSCQ2 | Commitment to supplier relationship 3.63 3.30
TMLC_AFSCQ3 | Effective adoption and execution of innovations, 4.27 4.10

with new programs, technologies, and activities
for improvement of processing and logistic
conditions

TMLC_AFSCQ4 | Human resource management 3.75 3.24

Average 4.015 3.635

TMLC_AFSCQ1

Average TMLC_AFSCQ2

= Survey responses (Mean)

Company XYZ (Mean)

TMLC_AFSCQ4 TMLC_AFSCQ3

Figure 5.1: Evaluation of Top Management Leadership and Commitment to AFSCQ
(TMLC_AFSCQ) in case of Manufactured Food Company
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In Figure 5.1 the radar chart is finely representing the resemblance of overall mean for Top
Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ) in survey industry and

case company XYZ of manufactured food of agri-fresh food products.

Customer Focus (CF) in case of Manufactured Food Company

The evaluation of Customer Focus (CF) in the company XYZ is shown in Table 5.2. Perceptions
of the six food processing managers, two purchasing manager, two distribution center manager,
and one wholesaler, four items or variables of Customer Focus (CF) are collected on five point

likert scale during plant visit of manufactured food company XY Z of agri-fresh food products.

Table 5.2: Evaluation of Customer Focus (CF) in case of Manufactured Food Company

Customer Focus (CF) Survey responses Manufactured food
(Mean) company XYZ
(Mean)

CF1 Brand awareness toward to quality of food product 4.54 4.70

CF2 Emphasis on product variety or diversity 3.47 3.55

CF3 Improve customer’s convenience by providing 3.72 3.44
significant information on the packaging of food
product

CF4 Frequently communication with customers, like 4.23 4.10
consistent or routine survey of customer’s view

Average 3.99 3.95

Average

= Survey responses (Mean)

= Company XYZ (Mean)

Figure 5.2: Evaluation of Customer Focus (CF) in case of Manufactured Food Company
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Table 5.2., displays the foremost Customer Focus (CF) practices that are Brand awareness
toward quality of food product (CF1) (4.54) and frequently communication with customers, like
consistent or routine survey of customer’s view (CF4) (4.23). Evaluation of case company XYZ
the best Customer Focus (CF) practices implemented are Brand awareness with reference to
quality of food product (CF1) (4.70) and Frequently communication with customers, like
consistent or routine survey of customer’s view (CF4) (4.10). The results of case industry are

near to survey analysis results. Case evaluation of company XYZ justifies the survey results.

In Figure 5.2 the radar chart is finely representing the resemblance of overall mean for Customer
Focus (CF) in survey industry and case company XYZ of manufactured food of agri-fresh food

products.

Internal Management (IM) in case of Manufactured Food Company

The evaluation of Internal Management (IM) in the XYZ Company is shown in Table 5.3.
Insights from the six food processing managers, two purchasing manager, two distribution center
manager, and one wholesaler, for four items or variables of Internal Management (IM) are
collected on five point likert scale during plant visit of manufactured food company XYZ of

agri-fresh food products.

Table 5.3 displays the important Internal Management (IM) practices for survey industries are,
Quality standards to make sure assured quality of food product like chemical, microbiological
and physical properties etc. (IM2) (4.20), Standard conditions for storage and transportation of
food products (IM3) (4.42) and Inventory Management (IM4) (4.42).

In the case evaluation of company XYZ the important Internal Management (IM) implemented
are, Quality standards to make sure assured quality of food product like chemical,
microbiological and physical properties etc. (IM2) (4.30), Standard conditions for storage and
transportation of food products (IM3) (4.35) and Inventory Management (IM4) (4.12). The
results of case company are near to survey analysis results. Case evaluation of company XYZ

justifies the results of survey.
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In Figure 5.3 the radar chart is finely representing the resemblance of overall mean for Internal
Management (IM) in survey industry and case company XY Z of manufactured food of agri-fresh

food products.

Table 5.3: Evaluation of Internal Management (IM) in case of Manufactured Food

Company
Internal Management (IM) Survey Manufactured
responses food company
(Mean) XYZ (Mean)
IM1 Continuous process improvement for internal process 3.62 4.10
control or improving processing quality
IM2 Quiality standards to make sure assured quality of food 4.20 4.30
product like chemical, microbiological and physical
properties etc..
IM3 Standard conditions for storage and transportation of 4.42 4.35
food products
IM4 Inventory management 4.42 412
Average 4.165 4.217

Average

= Survey responses (Mean)

= Company XYZ (Mean)

Figure 5.3: Evaluation of Internal Management (IM) in case of Manufactured Food Company

Supplier Management (SM) in case of Manufactured Food Company
The evaluation of Supplier Management (SM) in the industry is shown in Table 5.4. Insights

from the six food processing managers, two purchasing manager, two distribution center
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manager, and one wholesaler, for four items or variables of Supplier Management (SM) are
collected on five point likert scale during plant visit of manufactured food company XYZ of

agri-fresh food products.

Table 5.4 displays the most important supplier management practices for survey industries are
Quality of supplier’s raw food product and process (SM2) (4.21), Set up long-term relationships
with suppliers (SM3) (3.91) and Actively supplier’s engagement in organizational supply chain
quality development courses (SM4) (3.80).

In the case evaluation of company XYZ the important supplier management practices
implemented are, Quality of supplier’s raw food product and process (SM2) (4.42), Set up long-
term relationships with suppliers (SM3) (4.10) and Actively supplier’s engagement in
organizational supply chain quality development courses (SM4) (3.68). The results of case
industry are near to survey analysis results. Case evaluation of company XYZ justifies the results

of survey.

Table 5.4: Evaluation of Supplier Management (SM) in case of Manufactured Food Company

Supplier Management (SM) Survey Manufactured
responses food company
(Mean) XYz
(Mean)
SM1 Collaboration and coordination along with suppliers for 3.38 2.76
attaining environmental friendly goals
SM2 Quality of supplier’s raw food product and process 4.21 4.42
SM3 Set up long-term relationships with suppliers 3.91 4.10
SM4 Actively supplier’s engagement in organizational 3.80 3.68
supply chain quality development courses
Average
3.825 3.74

In Figure 5.4 the radar chart is finely representing the resemblance of overall mean for Supplier

Management (SM) in survey industry and case company XYZ of manufactured food of agri-

fresh food products.
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Average
= Survey responses (Mean)

= Company XYZ (Mean)

Figure 5.4: Evaluation of Supplier Management (SM) in case of Manufactured Food Company

Supply Chain Integration Management using IT (SCIMIT) in case of Manufactured Food
Company

The evaluation of Supply Chain Integration Management using IT (SCIMIT) in the company
XYZ is shown in Table 5.5. Insights from the six food processing managers, two purchasing
manager, two distribution center manager, and one wholesaler, for four items or variables of
Supply Chain Integration Management using IT (SCIMIT) are collected on five point likert scale
during plant visit of manufactured food company XY Z of agri-fresh food products.

Table 5.5 displays the most important Supply Chain Integration Management using IT (SCIMIT)
practices for survey industries are, Technological integration and collaborative strategies of the
entire supply chain activities and processes (SCIMIT2) (4.24) and Tracking and traceability of
the entire supply chain (SCIMIT3) (4.41).

In the case evaluation of company XYZ the important Supply Chain Integration Management
using IT (SCIMIT) practices implemented are, Technological integration and collaborative
strategies of the entire supply chain activities and processes (SCIMIT2) (3.98) and Tracking and
traceability of the entire supply chain (SCIMIT3) (4.56). The results of case company XYZ are

near to survey analysis results. Case evaluation of company XYZ justifies the results of survey.
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Table 5.5: Supply Chain Integration Management using IT (SCIMIT) in case of
Manufactured Food Company

Supply Chain Integration Management using IT (SCIMIT) Survey responses Manufactured
(Mean) food company
XYZ (Mean)
SCIMIT1 E-commerce (Data exchange among supply chain 3.79 4.14
stakeholders)
SCIMIT2 Technological integration and collaborative 4.24 3.98
strategies of the entire supply chain activities and
processes
SCIMIT3 Traceability and Tracking of the entire supply 441 4.56
chain
SCIMIT4 Fair or unbiased profit distributing among entire 3.82 3.60
supply chain stakeholders to keep long term
relationship
Average 4.065 4.07
SCIMIT1

Average SCIMIT2

= Survey responses (Mean)

= Company XYZ (Mean)

Figure 5.5: Evaluation of supply chain integration management using IT (SCIMIT) in case

of Manufactured Food Company

In Figure 5.5 the radar chart is finely representing the resemblance of overall mean for Supply
Chain Integration Management using IT (SCIMIT) in survey industry and case company XYZ of

manufactured food of agri-fresh food products.

126



Economic Sustainability (ECS) in case of Manufactured Food Company

The evaluation of Economic Sustainability (ECS) in the company XYZ is shown in table 6.6.

Insights from the six food processing managers, two purchasing manager, two distribution center

manager, and one wholesaler, for four items or variables of Economic Sustainability (ECS) are

collected on five point likert scale during plant visit of manufactured food company XYZ of

agri-fresh food products.

Table 5.6 displays the most important Economic Sustainability (ECS) practices for survey

industries are, Focus on reducing cost of distribution (ECS1) (3.95), Emphasis on rising market

share (ECS2) (4.17) and Emphasis on to reduce cost of food processing (ECS4) (3.96).

In the case evaluation of industry XYZ the important Economic Sustainability (ECS) practices

implemented are, Focus on reducing cost of distribution (ECS1) (4.12), Emphasis on rising
market share (ECS2) (4.14) and Emphasis on to reduce cost of food processing (ECS4) (4.42).

Case company XYZ justifies the results of survey.

Table 5.6: Economic Sustainability (ECS) in case of Manufactured Food Company

Economic Sustainability (ECS) Survey responses Manufactured

(Mean) food company
XYZ

(Mean)
ECS1 Focus on reducing cost of distribution 3.95 4,12
ECS2 Emphasis on rising market share 4.17 4.14
ECS3 Emphasis on revenues or returns from “green” 3.56 3.78
products and reduce cost of waste management

ECS4 Emphasis on to reduce cost of food processing 3.96 4.42
Average 3.91 4115
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Average
== Survey responses (Mean)

e Company XYZ (Mean)

Figure 5.6: Evaluation of Economic Sustainability (ECS) in case of Manufactured Food
Company

In Figure 5.6 the radar chart is finely representing the resemblance of overall mean for Economic
Sustainability (ECS) in survey industry and case company XYZ of manufactured food of agri-

fresh food products.

Social Sustainability (SOS) in case of manufactured food company

The evaluation of Social Sustainability (SOS) in the industry is shown in table 5.7. Insights from
the six food processing managers, two purchasing manager, two distribution center manager, and
one wholesaler, for five items or variables of Social Sustainability (SOS) are collected on five
point likert scale during plant visit of manufactured food company XYZ of agri-fresh food

products.

Table 5.7 displays the foremost Social Sustainability (SOS) practices for the survey industries
are, Food product contributions with value to more population or community (SOS1) (3.85) and
Standard working environment (SOS4) (3.57) and Food product quality like fresh, healthy and
nutritious ect. in respond to marketplace demand (SOS5) (4.02). In the company XYZ, the
important social sustainability implemented are, Food product contributions with value to more
population or community (SOS1) (4.32), Build up the social welfare schemes (SOS2) (4.10) and
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Food product quality like fresh, healthy and nutritious ect. in respond to marketplace demand
(SOS5) (4.46).

From the case evaluation of the manufactured food company XYZ, All the practices of Social
Sustainability (SOS1-SOS5) are similar to the survey results. Case evaluation of company XYZ

justifies the survey results.

Table 5.7: Social Sustainability (SOS) in case of Manufactured Food Company

Social Sustainability (SOS) Survey responses Manufactured
(Mean) food company
XYZ
(Mean)
SOS1 Food product contributions with value to more 3.85 4.32
population or community
S0S2 Build up the social welfare schemes 3.49 3.56
SOS3 Diversity of employees 3.34 3.22
SOs4 Standard working environment 3.57 3.44
SOS5 Food product quality like fresh, healthy and 4.02 4.46
nutritious ect. in respond to marketplace demand
Average 3.654 3.8
SOS1
5
3
Aerage SOS2
2
1
= Survey responses (Mean)
0

e Company XYZ (Mean)

SOS5 SOS3

SOSs4

Figure 5.7: Evaluation of Social Sustainability (SOS) in case of Manufactured Food

Company
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In Figure 5.7 the radar chart is finely representing the resemblance of overall mean for Social
Sustainability (SOS) in survey industry and case company XYZ of manufactured food of agri-

fresh food products.

Environmental Sustainability (ENS) in case of Manufactured Food Company

The evaluation of Environmental Sustainability (ENS) in the industry is shown in table 6.8.
Insights from the six food processing managers, two purchasing manager, two distribution center
manager, and one wholesaler, for four items or variables of Environmental Sustainability (ENS)
are collected on five point likert scale during plant visit of manufactured food company XYZ of
agri-fresh food products.

Table 6.8 displays the foremost Environmental Sustainability (ENS) practices for the survey
industries are, To reduce air emission discharge (ENS1) (3.86), Safe disposal or dumping of
packaging substance (ENS3) (3.82) and To reduce utilization of harmful materials like toxic /
antibiotics etc. (ENS4) (4.14). In the case company XYZ, the important environmental
sustainability practices implemented are, to reduce air emission discharge (ENS1) (4.22), Safe
disposal or dumping of packaging substance (ENS3) (4.16) and to reduce utilization of harmful
materials like toxic / antibiotics etc. (ENS4) (4.28).

From the case evaluation of the manufactured food company XYZ, All the practices of
Environmental Sustainability (ENS1-ENS4) are similar to the survey results. Case evaluation of

company XYZ justifies the survey results.

Table 5.8: Environmental Sustainability (ENS) in case of Manufactured Food Company

Environmental Sustainability (ENS) Survey responses Manufactured

(Mean) food company

XYZ (Mean)
ENS1 To reduce air emission discharge 3.86 4.22
ENS2 Effluent waste reduction 3.34 3.54
ENS3 Safe disposal or dumping of packaging substance 3.82 4.16
ENS4 To reduce utilization of harmful materials like 4.14 4.28

toxic / antibiotics etc.

Average 3.79 4.05
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Average
== Survey responses (Mean)

e Company XYZ Mean

Figure 5.8: Evaluation of Environmental Sustainability (ENS) in case of Manufactured

Food Company

In Figure 6.8 the radar chart is finely representing the resemblance of overall mean for
Environmental Sustainability (ENS) in survey industry and case company XYZ of manufactured

food of agri-fresh food products.
5.3.3. Findings

All interviewees agreed about the necessity of AFSCQ practices with constructs consisting of as
Top Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ), Customer Focus
(CF), Supplier Management (SM), Internal Management (IM) and Supply Chain Integration
Management using IT (SCCIMIT) and dimensions of organizational sustainability as Economic
Sustainability (ECS), Social Sustainability (SOS), and Environmental Sustainability (ENS) in
case of manufactured food company XYZ of agri-fresh food products.. Some of the suggested
initiatives towards AFSCQ practices and organizational sustainability in case of manufactured

food company XY Z of agri-fresh food products are;

. Focus on after sale services such as quality claims etc.
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Maintain backorders (Order that is currently not available in stock, on the other hand is
being re-ordered and will be available at a time) or reduction in the number of backorders

and lost sales.

Re-use / recycling (Collected used food product from packaging etc. that is separated and
processed into recycled food products and distributed as used, without additional

processing)

Higher responsiveness of order fulfillment processes (On time order fulfillment for

customer satisfaction)

Production volume flexibility (Ability to vary production volumes during demand
uncertainty without any detrimental effect on quality and efficiency)

Reduction in food waste during food processing

Reduce in cost for energy consumption

Decrease in transaction cost (Cost of contributing in the market such as searching,

negotiation, policing and enforcement costs)

Decrease penalty occurring in environmental accidents

Reduction in cost of customer returns

Decrease in cost of waste treatment

Focus on recycling revenues

Focus on revenues from “green” products

Focus on reduction in groundwater pollution

Standard working conditions or work safety (Safe and hygienic working environment)

Focus on improving flora and fauna
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5.4. Case 2: Conserved or Frozen food segment of agri-fresh food products
5.4.1. Introduction

A case study has been designed to evaluate the Agri-fresh Food Supply Chain Quality (AFSCQ)
model for conserved or frozen food segment of agri-fresh food products. An Indian company for
frozen or conserved food, marked as ABC situated in north India has been chosen for case study.
The company ABC is involved in AFSCQ practices or organizational sustainability. The supply
chain partners of the company actively participate in the sustainability oriented programmes. The
purpose of case study in conserved or frozen food company of agri-fresh food products is to
collect the inclusive understanding of AFSCQ practices and organizational sustainability
implementation in the conserved food industry of agri-fresh food products. The collection of
information has been done in similar manner as in the case 1 with few changes like, prior to the
interviews, pre-test interviews were conducted with four interviewees external to the concerned
company in order to test the questionnaire. In the case company in total 12 interviewees were
interviewed. Seven plant managers, two purchasing manager, two distribution center manager,

and one wholesaler agreed to participate in the interview.
5.4.2. Evaluation of the case of Frozen Food Company ABC of agri-fresh food products

The company ABC implemented AFSCQ practices with guidelines as stated by plant managers
and departmental heads. The company ensures economic, social and environmental sustainability

to achieve organizational sustainability.

Top Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ) in case of Frozen
Food Company

The evaluation of Top Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ)
for AFSCQ in the conserved or frozen food company of agri-fresh food products named as ABC
is shown in Table 6.9. Insights from the six frozen food processing managers, two purchasing
manager, two distribution center manager, and one wholesaler, for four items or variables of Top
Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ) are collected on the five
point likert scale during plant visit of frozen food company of agri-fresh food products.
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Table 5.9 displays the foremost Top Management Leadership and Commitment to AFSCQ
(TMLC_AFSCQ) practices for the survey industries are commitment to customer satisfaction
(TMLC_AFSCQ1) (4.41) and Effective adoption and execution of innovations, with new
programs, technologies, and activities for improvement of processing and logistic conditions
(TMLC_AFSCQ3) (4.27). In the company ABC, the important Top Management Leadership and
Commitment to AFSCQ (TMLC_AFSCQ) practices are, commitment to customer satisfaction
(TMLC_AFSCQ1) (4.44), Commitment to supplier relationship (TMLC_AFSCQ?2) (3.84) and
Effective adoption and execution of innovations, with new programs, technologies, and activities

for improvement of processing and logistic conditions (TMLC_AFSCQ3) (4.38).

From the case evaluation of the company ABC, all practices of top management leadership and
commitment to AFSCQ (TMLC_AFSCQ1-TMLC_AFSCQ4) are like as the survey results. Case
evaluation of company ABC justifies the survey results.

Table 5.9: Evaluation of Top Management Leadership and Commitment to AFSCQ
(TMLC_AFSCQ) in case of Frozen Food Company

Top Management Leadership and Commitment to AFSCQ Survey responses Frozen food
(TMLC_AFSCQ) (Mean) company ABC
(Mean)
TMLC_AFSCQ1 | Commitment to customer satisfaction 441 4.44
TMLC_AFSCQ2 | Commitment to supplier relationship 3.63 3.84
TMLC_AFSCQ3 | Effective adoption and execution of innovations, 4.27 4.38

with new programs, technologies, and activities for
improvement of processing and logistic conditions

TMLC_AFSCQ4 | Human resource management 3.75 3.56
Average 4.015 4.055

In Figure 5.9 the radarchart is finely representing the resemblance of overall mean for Top
Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ) in survey industry and
case company ABC of frozen food of agri-fresh food products.
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Figure 5.9: Evaluation of Top Management Leadership and Commitment to AFSCQ
(TMLC_AFSCQ) in case of Frozen Food Company

Customer Focus (CF) in case of Frozen Food Company

The evaluation of Customer Focus (CF) in the company ABC is shown in Table 5.10.
Perceptions of the six frozen food processing managers, two purchasing manager, two
distribution center manager, and one wholesaler, for four items or variables of Customer Focus
(CF) are collected on five point likert scale during plant visit of frozen food company of agri-

fresh food products.

Table 5.10 displays the foremost Customer Focus (CF) practices for the survey industries are,
Brand awareness with reference to quality of food product (CF1) (4.54), Improve customer’s
convenience by providing significant information on the packaging of food product (CF3) (3.72)
and Frequently communication with customers, like consistent or routine survey of customer’s
view (CF4) (4.23). In the company ABC, the important Customer Focus (CF) practices are,
Brand awareness with reference to quality of food product (CF1) (4.66), Emphasis on product
variety or diversity (CF2) (3.74) and Frequently communication with customers, like consistent

or routine survey of customer’s view (CF4) (4.12).

From the case evaluation of the company ABC, all practices of customer focus (CF1-CF4) are

similar to the survey results. Case evaluation of company ABC justifies the survey results.
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Table 5.10: Evaluation of Customer Focus (CF) in case of Frozen Food Company

Customer Focus (CF)

Survey responses

Frozen food

(Mean) company ABC
(Mean)
CF1 Brand awareness with reference to quality of food 4,54 4.66
product
CF2 Emphasis on product variety or diversity 3.47 3.74
CF3 Improve customer’s convenience by providing 3.72 3.52
significant information on the packaging of food
product
CF4 Frequently communication with customers, like 4.23 4.12
consistent or routine survey of customer’s view
Average 3.99 4,01
Average
= Survey responses (Mean)

Company ABC (Mean)

Figure 5.10: Evaluation of Customer Focus (CF) in case of Frozen Food Company

In Figure 5.10 the radar chart for Customer Focus (CF) of case company ABC closely resembles

to that of survey industry of frozen food of agri-fresh food products.

Internal Management (IM) in case of Frozen Food Company

The evaluation of Internal Management (IM) or Process Management (PM) or Logistics
Management (LM) in the company ABC is shown in Table 5.11. Perceptions of the six frozen

food processing managers, two purchasing manager, two distribution center manager, and one
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wholesaler, for four items or variables of Internal Management (IM) are collected on five point

likert scale during plant visit of frozen food company ABC of agri-fresh food products.

Table 5.11 displays the foremost Internal Management (IM) practices for the survey industries
are, Quality standards to make sure assured quality of food product like chemical,
microbiological and physical properties etc. (IM2) (4.20), Standard conditions for storage and
transportation of food products (IM3) (4.42) and Inventory management (IM4) (4.42). In the
company ABC, the important Internal Management (IM) practices are, Continuous process
improvement for internal process control (IM1) (4.66), Quality standards to make sure assured
quality of food product like chemical, microbiological and physical properties etc.. (IM2) (4.44),
Standard conditions for storage and transportation of food products (IM3) (4.46) and Inventory
management (IM4) (4.14).

From the case evaluation of the company ABC, all practices of Internal Management (IM1-1M4)

are similar to the survey results. Case evaluation of company ABC justifies the survey results.

Table 5.11: Evaluation of Internal Management (IM) in case of Frozen Food Company

Internal Management (IM) Survey Frozen food
responses company
(Mean) XYZ
(Mean)
IM1 Continuous process improvement for internal process 3.62 4.26
control
IM2 Quality standards to make sure assured quality of food 4.20 4.44
product like chemical, microbiological and physical
properties etc..
IM3 Standard conditions for storage and transportation of food 4.42 4.46
products
IM4 Inventory management 4.42 4.14
Average 4.165 4.325

In Figure 5.11 the radar chart for Internal Management (IM) of case company ABC closely

resembles to that of survey industry of frozen food of agri-fresh food products.
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Figure 5.11: Evaluation of Internal Management (IM) in case of Frozen Food Company

Supplier Management (SM) in case of Frozen Food Company

The evaluation of Supplier Management (SM) in the company ABC is shown in Table 5.12.
Perceptions of the six frozen food processing managers, two purchasing manager, two
distribution center manager, and one wholesaler, for four items or variables of Supplier
Management (SM) are collected on five point likert scale during plant visit of frozen food

company ABC of agri-fresh food products.

Table 5.12 displays the foremost Supplier Management (SM) practices for the survey industries
are, Quality of supplier’s raw food product and process (SM2) (4.21), Set up long-term
relationships with suppliers (SM3) (3.91) and Actively supplier’s engagement in organizational
supply chain quality development courses (SM4) (3.80). In the company ABC, the important
Supplier Management (SM) practices are, Quality of supplier’s raw food product and process
(SM2) (4.48), Set up long-term relationships with suppliers (SM3) (4.12), and actively supplier’s

engagement in organizational supply chain quality development courses (SM4) (3.96).

From the case evaluation of the company ABC, all practices of Supplier Management (SM1-
SM4) are similar to the survey results. Case evaluation of company ABC justifies the survey

results.
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Table 5.12: Evaluation of Supplier Management (SM) in case of Frozen Food Company

Supplier Management (SM) Survey responses Frozen food
(Mean) company ABC
(Mean)
SM1 Collaboration and coordination along with suppliers 3.38 3.64
for attaining environmental friendly goals
SM2 Quality of supplier’s raw food product and process 4.21 4.48
SM3 Set up long-term relationships with suppliers 3.91 4,12
SM4 Actively supplier’s engagement in organizational 3.80 3.96

supply chain quality development courses

Average 3.825 4.05

Average

== Survey responses (Mean)

Compaany ABC (Mean)

Figure 5.12: Evaluation of Supplier Management (SM) in case of Frozen Food Company

In Figure 5.12 the radar chart for Supplier Management (SM) of case company ABC closely

resembles to that of survey industry of frozen food of agri-fresh food products.

Supply Chain Integration Management using IT (SCIMIT) in case of Frozen Food Company

The evaluation of Supply Chain Integration Management using IT (SCIMIT) in the company
ABC is shown in Table 5.13. Perceptions of the six frozen food processing managers, two
purchasing manager, two distribution center manager, and one wholesaler, for four items or
variables of Supply Chain Integration Management using IT (SCIMIT) are collected on five

point likert scale during plant visit of frozen food company ABC of agri-fresh food products.
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Table 5.13 displays the foremost Supply Chain Integration Management using IT (SCIMIT)
practices for the survey industries are, Technological integration and collaborative strategies of
the entire supply chain activities and processes (SCIMIT2) (4.24), Tracking and traceability of
the entire supply chain (SCIMIT3) (4.41) and Fair or unbiased profit distributing among entire
supply chain stakeholders to keep long term relationship (SCIMIT4) (3.82). In the frozen food
company ABC, the important Supply Chain Integration Management using IT (SCIMIT)
practices are, E-commerce (Data exchange among supply chain stakeholders) (SCIMIT1) (3.94),
Technological integration and collaborative strategies of the entire supply chain activities and
processes (SCIMIT2) (4.32), and Tracking and traceability of the entire supply chain (SCIMIT3)
(4.54).

From the case evaluation of the frozen company ABC, all practices of Supply Chain Integration
Management using IT (SCIMIT1-SCIMIT4) are similar to the survey results. Case evaluation of

frozen company ABC justifies the survey results.

Table 5.13: Evaluation Supply Chain Integration Management using IT (SCIMIT) in case
of Frozen Food Company

Supply Chain Integration Management using IT (SCIMIT) Survey responses Frozen food
(Mean) company ABC
(Mean)
SCIMIT1 | E-commerce (Data exchange among supply chain 3.79 3.94
stakeholders)
SCIMIT2 | Technological integration and collaborative strategies 4.24 4.32
of the entire supply chain activities and processes
SCIMIT3 | Tracking and traceability of the entire supply chain 441 4.54
SCIMIT4 | Fair or unbiased profit distributing among entire 3.82 3.72
supply chain stakeholders to keep long term
relationship
Average 4.065 4.13
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Figure 5.13: Evaluation of Supply Chain Integration Management using IT (SCIMIT) in

case of Frozen Food Company

In Figure 5.13 the radar chart for Supply Chain Integration Management using IT (SCIMIT) of
case company ABC closely resembles to that of survey industry of frozen food of agri-fresh food

products.

Economic Sustainability (ECS) in case of Frozen Food Company

The evaluation of Economic Sustainability (ECS) in the company ABC is shown in Table 5.14.
Perceptions of the six frozen food processing managers, two purchasing manager, two
distribution center manager, and one wholesaler, for four items or variables of Economic
Sustainability (ECS) are collected on five point likert scale during plant visit of frozen food
company ABC of agri-fresh food products.

Table 5.14 displays the foremost Economic Sustainability (ECS) practices for the survey
industries are, Focus on reducing cost of distribution (ECS1) (3.95), Emphasis on rising market
share (ECS2) (4.17) and Emphasis on to reduce cost of food processing (ECS4) (3.96). In the
frozen food company ABC, the important Economic Sustainability (ECS) practices are, Focus on
reducing cost of distribution (ECS1) (4.18), Emphasis on rising market share (ECS2) (3.96), and
Emphasis on to reduce cost of food processing (ECS4) (4.04).
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From the case evaluation of the frozen company ABC, all practices of Economic Sustainability
(ECS1-ECS4) are close to the survey results. Case evaluation of frozen company ABC justifies

the survey results.

Table 5.14: Evaluation Economic Sustainability (ECS) in case of Frozen Food Company

Economic sustainability (ECS) Survey responses Frozen food
(Mean) company XYZ
(Mean)
ECS1 Focus on reducing cost of distribution 3.95 4.18
ECS2 Emphasis on rising market share 4.17 3.96
ECS3 Emphasis on revenues or returns from “green” 3.56 3.74
products and reduce cost of waste management
ECS4 Emphasis on to reduce cost of food processing 3.96 4.28
Average 3.91 4.04

Average
= Survey rsponses (Mean)

= Company ABC (Mean)

Figure 5.14: Evaluation of Economic Sustainability (ECS) in case of Frozen Food Company

In Figure 5.14 the radar chart for Economic Sustainability (ECS) of case company ABC closely

resembles to that of survey industry of frozen food of agri-fresh food products.
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Social Sustainability (SOS) in case of Frozen Food Company

The evaluation of Social Sustainability (SOS) in the company ABC is shown in Table 5.15.
Perceptions of the six frozen food processing managers, two purchasing manager, two
distribution center manager, and one wholesaler, for five items or variables of Social
Sustainability (SOS) are collected on five point likert scale during plant visit of frozen food

company ABC of agri-fresh food products.

Table 5.15 displays the foremost Social Sustainability (SOS) practices for the survey industries
are, Food product contributions with value to more population or community (SOS1) (3.85),
Standard working environment (SOS4) (3.57) Food product quality like fresh, healthy and
nutritious ect. in respond to marketplace demand (SOS5) (4.02). In the frozen food company
ABC, the important Social Sustainability (SOS) practices are, Food product contributions with
value to more population or community (SOS1) (3.98), Standard working environment (SOS4)
(3.88), and Food product quality like fresh, healthy and nutritious ect. in respond to marketplace
demand (SOS5) (4.42).

From the case evaluation of the frozen company ABC; all practices of Social Sustainability
(SOS1-SOS5) are close to the survey results. Case evaluation of frozen company ABC justifies

the survey results.

Table 5.15: Evaluation Social Sustainability (SOS) in case of Frozen Food Company

Social Sustainability (SOS) Survey responses Frozen food
(Mean) company XYZ
(Mean)
SOSs1 Food product contributions with value to more 3.85 3.98
population or community
S0S2 Build up the social welfare schemes 3.49 3.56
SOS3 Diversity of employees 3.34 3.44
SOS4 Standard working environment 3.57 3.88
SOS5 Food product quality like fresh, healthy and 4.02 4.42
nutritious ect. in respond to marketplace demand
Average 3.654 3.856
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Figure 5.15: Evaluation of Social Sustainability (SOS) in case of Frozen Food Company

In Figure 5.15 the radar chart for Social Sustainability (SOS) of case company ABC closely

resembles to that of survey industry of frozen food of agri-fresh food products.

Environmental Sustainability (ENS) in case of Frozen Food Company

The evaluation of Environmental Sustainability (ENS) in the company ABC is shown in Table
5.16. Perceptions of the six frozen food processing managers, two purchasing manager, two
distribution center manager, and one wholesaler, for four items or variables of Environmental
Sustainability (ENS) are collected on five point likert scale during plant visit of frozen food

company ABC of agri-fresh food products.

Table 5.16 displays the foremost Environmental Sustainability (ENS) practices for the survey
industries are, To reduce air emission discharge (ENS1) (3.86), Safe disposal or dumping of
packaging substance (ENS3) (3.82) and To reduce utilization of harmful materials like toxic /
antibiotics etc. (ENS4) (4.14). In the frozen food company ABC, the important Environmental
Sustainability (ENS) practices are, to reduce air emission discharge (ENS1) (4.38), Safe disposal
or dumping of packaging substance (ENS3) (3.98), and to reduce utilization of harmful materials
like toxic / antibiotics etc. (ENS4) (4.34).
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From the case evaluation of the frozen company ABC, all practices of Environmental
Sustainability (ENS1-ENS4) are close to the survey results. Case evaluation of frozen company

ABC justifies the survey results.

Table 5.16: Evaluation Environmental Sustainability (ENS) in case of Frozen Food

Company
Environmental Sustainability (ENS) Survey responses Frozen food
(Mean) company XYZ
(Mean)
ENS1 To reduce air emission discharge 3.86 4.38
ENS2 Effluent waste reduction 3.34 3.46
ENS3 Safe disposal or dumping of packaging substance 3.82 3.98
ENS4 To reduce utilization of harmful materials like 4.14 4.34
toxic / antibiotics etc.
Average 3.79 4.04

Average

= Survey responses (Mean)

Company ABC (Mean)

Figure 5.16: Evaluation of Environmental Sustainability (ENS) in case of Frozen Food

Company

In Figure 5.16 the radar chart for Environmental Sustainability (ENS) of case company ABC
closely resembles to that of survey industry of frozen food of agri-fresh food products.
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5.4.3. Findings

All interviewees agreed about the necessity of AFSCQ practices as Top Management Leadership
and Commitment to AFSCQ (TMLC_AFSCQ), Customer Focus (CF), Supplier Management
(SM), Internal Management (IM) and Supply Chain Integration Management using IT
(SCCIMIT) and organizational sustainability as Economic Sustainability (ECS), Social
Sustainability (SOS), and Environmental Sustainability (ENS) in case of frozen food company
ABC of agri-fresh food products. Some of the suggested initiatives towards AFSCQ practices
and organizational sustainability in case of frozen food company ABC of agri-fresh food
products are;

« Green packaging for maintain food product quality during logistic operation.

« Focus on research and development activities for environmental sustainability.
« Quality auditing processes to maintain assured food product quality.

« Conservation of ecology

« Focus on safe disposal of packaging material

« Focus on satisfactory cost of food products
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5.5. CASE 3: Local food segment of agri-fresh food products
5.5.1. Introduction

In order to evaluate the Agri-fresh Food Supply Chain Quality (AFSCQ) model for local food
segment of agri-fresh food products, a case study has been designed. The case study has been
carried out in an Indian local food firm or company of agri-fresh food products. The company is
marked as LMN. It is also situated in north India. The company LMN is concerned to AFSCQ
practices and organizational sustainability. The supply chain partners of the company are also
taking part in the sustainability oriented programmes. The most important purpose of such case
study in local food Company of agri-fresh food products is to collect the comprehensive
understanding of AFSCQ practices and organizational sustainability implementation in the local
food industry of agri-fresh food products. The sources of information are interviews with the
firm or company managers, the manager of distribution center, the purchasing managers,
wholesaler of a wholesale company, the managers of supermarkets during the case study. The
information was collected exactly in the same manner as in previous two cases. Prior to the
interviews, pre-test interviews were conducted with four interviewees external to the concerned
company or firm in order to test the questionnaire. In the case company or firm in total 10
interviewees were interviewed. Seven plant managers, two purchasing manager, two distribution

center manager, and one wholesaler agreed to participate in the interview.
5.5.2. Evaluation the case of local food company LMN of agri-fresh food products

An evaluation of AFSCQ practices and organizational or firm sustainability conversed in the
subsequent section. In the Company LMN, firm managers and head also stated that they
implemented AFSCQ practices with guidelines. The company or firm LMN carried out

organizational or firm sustainability as economic, social and environmental sustainability.

Top Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ) in case of Local
Food Company

The evaluation of Top Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ)
for AFSCQ in the local food company or firm of agri-fresh food products named as LMN is

shown in table 5.17. Insights from the one local food firm head, four purchasing manager, three
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distribution center manager, and two retailers, for four items or variables of Top Management
Leadership and Commitment to AFSCQ (TMLC_AFSCQ) are collected on the five point likert
scale during visit of local food company or firm of agri-fresh food products.

Table 5.17. displays the foremost Top Management Leadership and Commitment to AFSCQ
(TMLC_AFSCQ) practices for the survey industries are commitment to customer satisfaction
(TMLC_AFSCQ1) (4.41) and Effective adoption and execution of innovations, with new
programs, technologies, and activities for improvement of processing and logistic conditions
(TMLC_AFSCQ3) (4.27). In the firm or company LMN, the important Top Management
Leadership and Commitment to AFSCQ (TMLC_AFSCQ) practices are, commitment to
satisfaction (TMLC_AFSCQ1) (4.32),
(TMLC_AFSCQ2) (4.14) and Effective adoption and execution of innovations, with new

customer Commitment to supplier relationship
programs, technologies, and activities for improvement of processing and logistic conditions

(TMLC_AFSCQ3) (3.84).

From the case evaluation of the company LMN, all practices of top management leadership and
commitment to AFSCQ (TMLC_AFSCQ1-TMLC_AFSCQ4) are similar to the survey results.
Case evaluation of company LMN justifies the survey results.

Table 5.17: Evaluation of Top Management Leadership and Commitment to AFSCQ
(TMLC_AFSCQ) in case of Local Food Company

Top Management Leadership and Commitment to AFSCQ Survey responses Local food
(TMLC_AFSCQ) (Mean) company LMN
(Mean)
TMLC_AFSCQ1 | Commitment to customer satisfaction 4.41 4.32
TMLC_AFSCQ2 | Commitment to supplier relationship 3.63 414
TMLC_AFSCQ3 | Effective adoption and execution of innovations, 4.27 3.84
with new programs, technologies, and activities for
improvement of processing and logistic conditions
TMLC_AFSCQ4 | Human resource management 3.75 3.62
Average 4.015 3.98

In Figure 5.17 the radar chart shows that there is close resemblance of overall mean for Top
Management Leadership and Commitment to AFSCQ (TMLC_AFSCQ) in survey industry and

local food case company LMN of agri-fresh food products.
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Figure 5.17: Evaluation of Top Management Leadership and Commitment to AFSCQ
(TMLC_AFSCQ) in case of Local Food Company

Customer Focus (CF) in case of Local Food Company

The evaluation of Customer Focus (CF) in the firm or company LMN is shown in Table 5.18.
Insights from the one local food firm head, four purchasing manager, three distribution center
manager, and two retailers, for four items or variables of Customer Focus (CF) are collected on
the five point likert scale during visit of local food company or firm of agri-fresh food products.
Table 5.18 displays the foremost Customer Focus (CF) practices for the survey industries are,
Brand awareness with reference to quality of food product (CF1) (4.54), Improve customer’s
convenience by providing significant information on the packaging of food product (CF3) (3.72)
and Frequently communication with customers, like consistent or routine survey of customer’s
view (CF4) (4.23). In the company or firm LMN, the important Customer Focus (CF) practices
are, Brand awareness with reference to quality of food product (CF1) (4.24) and Emphasis on

product variety or diversity (CF2) (4.38).

From the case evaluation of the company or firm LMN, all practices of customer focus (CF1-
CF4) are similar to the survey results. Case evaluation of company LMN justifies the survey

results.
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Table 5.18: Evaluation of Customer Focus (CF) in case of Local Food Company

Customer Focus (CF) Survey Local food
responses company LMN
(Mean) (Mean)
CF1 Brand awareness with reference to quality of food 4.54 4.24
product
CF2 Emphasis on product variety or diversity 3.47 4.38
CF3 Improve customer’s convenience by providing 3.72 3.54
significant information on the packaging of food
product
CF4 Frequently communication with customers, like 4.23 3.58
consistent or routine survey of customer’s view
Average 3.99 3.935
Average CF2 —Survey responses

(Mean)

= | ocal food firm or company
LMN
(Mean)

Figure 5.18: Evaluation of Customer Focus (CF) in case of Local Food Company

From the case evaluation of the company or firm LMN, all practices of customer focus (CF1-

CF4) are like as the survey results. Case evaluation of company or firm LMN justifies the survey

results.
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Internal Management (IM) in case of Local Food Company

The evaluation of Internal Management (IM) in the firm or company LMN is shown in Table
5.19. Insight from the one local food firm head, four purchasing manager, three distribution
center manager, and two retailers, for four items or variables of Internal Management (IM) are
collected on the five point likert scale during visit of local food company or firm of agri-fresh

food products.

Table 5.19 displays the foremost Internal Management (IM) practices for the survey industries
are, Quality standards to make sure assured quality of food product like chemical,
microbiological and physical properties etc.. (IM2) (4.20), Standard conditions for storage and
transportation of food products (IM3) (4.42) and Inventory management (IM4) (4.42). In the firm
or company LMN, the important Internal Management (IM) practices are, Standard conditions
for storage and transportation of food products (IM3) (4.54) and Inventory Management (IM4)
(4.58).

From the case evaluation of the company or firm LMN, all practices of Internal Management
(IM1-IM4) are similar to the survey results. Case evaluation of company or firm LMN justifies

the survey results.

Table 5.19: Evaluation of Internal Management (IM) in case of local food company

Internal Management (IM) Survey Local food
responses company LMN
(Mean) (Mean)
IM1 Continuous process improvement for internal process control 3.62 3.88
IM2 Quality standards to make sure assured quality of food 4.20 3.82

product like chemical, microbiological and physical
properties etc..

IM3 Standard conditions for storage and transportation of food 4.42 4,54
products

IM4 Inventory management 4.42 4.58

Average 4.165 4.205

In Figure 5.19 the radar chart shows that there is close resemblance of overall mean for Internal
Management (IM) in survey industry and local food case company LMN of agri-fresh food

products.
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Figure 5.19: Evaluation of Internal Management (IM) in case of local food company

Supplier Management (SM) in case of Local Food Company

The evaluation of Supplier Management (SM) in the company or firm LMN is shown in Table
5.20. Insight from the one local food firm head, four purchasing manager, three distribution
center manager, and two retailers, for four items or variables of Supplier Management (SM) are
collected on the five point likert scale during visit of local food company or firm LMN of agri-

fresh food products.

Table 5.20 displays the foremost Supplier Management (SM) practices for the survey industries
are, Quality of supplier’s raw food product and process (SM2) (4.21), Set up long-term
relationships with suppliers (SM3) (3.91) and Actively supplier’s engagement in organizational
supply chain quality development courses (SM4) (3.80). In the company or firm LMN, the
important Supplier Management (SM) practices are, Quality of supplier’s raw food product and
process (SM2) (4.78) and Set up long-term relationships with suppliers (SM3) (4.36).

From the case evaluation of the local food company or firm LMN, all practices of Supplier
Management (SM1-SM4) are similar to the survey results. Case evaluation of company ABC

justifies the survey results.
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Table 5.20: Evaluation of Supplier Management (SM) in case of Local Food Company

Supplier Management (SM) Survey responses Local food
(Mean) company LMN
(Mean)

SM1 Collaboration and coordination along with suppliers 3.38 3.26
for attaining environmental friendly goals

SM2 Quality of supplier’s raw food product and process 4.21 4.78

SM3 Set up long-term relationships with suppliers 3.91 4.36

SM4 Actively supplier’s engagement in organizational 3.80 3.54
supply chain quality development courses

Average 3.825 3.985

Average

= Survey responses

(Mean)

== | ocal food firm or company
LMN (Mean)

Figure 5.20: Evaluation of Supplier Management (SM) in case of Local Food Company

In Figure 5.20 the radar chart shows that there is close resemblance of overall mean for Supplier

Management (SM) in survey industry and local food case company LMN of agri-fresh food

products.

Supply Chain Integration Management using IT (SCIMIT) in case of Local Food Company

The evaluation of Supply Chain Integration Management using IT (SCIMIT) in the local food

company or firm LMN is shown in Table 5.21. Insight from the one local food firm head, four

purchasing manager, three distribution center manager, and two retailers, for four items or
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variables of Supplier Chain Integration Management using IT (SCIMIT) are collected on the five

point likert scale during visit of local food company or firm LMN of agri-fresh food products.

Table 5.21 displays the foremost Supply Chain Integration Management using IT (SCIMIT)
practices for the survey industries are, Technological integration and collaborative strategies of
the entire supply chain activities and processes (SCIMIT2) (4.24), Tracking and traceability of
the entire supply chain (SCIMIT3) (4.41) and Fair or unbiased profit distributing among entire
supply chain stakeholders to keep long term relationship (SCIMIT4) (3.82). In the local food
company or firm LMN, the important Supply Chain Integration Management using IT (SCIMIT)
practices are, E-commerce (Data exchange among supply chain stakeholders) (SCIMIT1) (4.24),
and Tracking and traceability of the entire supply chain (SCIMIT3) (4.26).

From the case evaluation of the local food company or firm LMN, all practices of Supply Chain
Integration Management using IT (SCIMIT1-SCIMIT4) are similar to the survey results. Case

evaluation of local food company or firm LMN justifies the survey results.

Table 5.21: Supply Chain Integration Management using IT (SCIMIT) in case of Local
Food Company

Supply Chain Integration Management using IT (SCIMIT) Survey responses Local food
(Mean) company LMN
(Mean)
SCIMIT1 E-commerce (Data exchange among supply chain 3.79 4.24
stakeholders)
SCIMIT2 Technological integration and collaborative 4.24 3.58
strategies of the entire supply chain activities and
processes
SCIMIT3 Tracking and traceability of the entire supply chain 4.41 4.26
SCIMIT4 Fair or unbiased profit distributing among entire 3.82 3.92
supply chain stakeholders to keep long term
relationship
Average 4.065 4

In Figure 5.21 the radar chart shows that there is close resemblance of overall mean for Supply
Chain Integration Management using IT (SCIMIT) in survey industry and local food case

company LMN of agri-fresh food products.
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Figure 5.21: Evaluation of Supply Chain Integration Management using IT (SCIMIT) in
case of Local Food Company

Economic Sustainability (ECS) in case of Local Food Company

The evaluation of Economic Sustainability (ECS) in the company or firm LMN is shown in
Table 5.22. Insight from the one local food firm head, four purchasing manager, three
distribution center manager, and two retailers, for four items or variables of Economic
Sustainability (ECS) are collected on the five point likert scale during visit of local food

company or firm LMN of agri-fresh food products.

Table 5.22 displays the foremost Economic Sustainability (ECS) practices for the survey
industries are, Focus on reducing cost of distribution (ECS1) (3.95), Emphasis on rising market
share (ECS2) (4.17) and Emphasis on to reduce cost of food processing (ECS4) (3.96). In the
local food company or firm LMN, the important Economic Sustainability (ECS) practices are,
Focus on reducing cost of distribution (ECS1) (4.56) an Emphasis on to reduce cost of food
processing (ECS4) (4.18).

From the case evaluation of the local food company or firm LMN, all practices of Economic
Sustainability (ECS1-ECS4) are similar to the survey results. Case evaluation of local food

company or firm LMN justifies the survey results.
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Table 5.22: Economic Sustainability (ECS) in case of Local Food Company

Economic sustainability (ECS) Survey responses Local food
(Mean) company LMN
(Mean)
ECS1 Focus on reducing cost of distribution 3.95 4.56
ECS2 Emphasis on rising market share 417 3.52
ECS3 Emphasis on revenues or returns from “green” 3.56 3.32
products and reduce cost of waste management
ECS4 Emphasis on to reduce cost of food processing 3.96 4.18
Average 3.91 3.895

= Survey responses

ECS2
(Mean)

Average

Local food company or firm
LMN
(Mean)

Figure 5.22: Evaluation of Economic Sustainability (ECS) in case of Local Food Company

In Figure 5.22 the radar chart shows that there is close resemblance of overall mean for
Economic Sustainability (ECS) in survey industry and local food case company LMN of agri-

fresh food products.

Social Sustainability (SOS) in case of Local Food Company
The evaluation of Social Sustainability (SOS) in the company or firm LMN is shown in Table
5.23. Insight from the one local food firm head, four purchasing manager, three distribution

center manager, and two retailers, for five items or variables of Social Sustainability (SOS) are
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collected on five point likert scale during plant visit of local food company or firm LMN of agri-

fresh food products.

Table 5.23 displays the foremost Social Sustainability (SOS) practices for the survey industries
are, Food product contributions with value to more population or community (SOS1) (3.85),
Standard working environment (SOS4) (3.57) Food product quality like fresh, healthy and
nutritious ect. in respond to marketplace demand (SOS5) (4.02). In the local food company or
firm LMN, the important Social Sustainability (SOS) practices are, Food product contributions
with value to more population or community (SOS1) (4.64) and Food product quality like fresh,
healthy and nutritious ect in respond to marketplace demand (SOS5) (4.72).

From the case evaluation of the local food company or firm, all practices of Social Sustainability
(SOS1-SOS5) are similar to the survey results. Case evaluation of local food company or firm

LMN justifies the survey results.

Table 5.23: Social Sustainability (SOS) in case of Local Food Company

Social Sustainability (SOS) Survey responses Local food company
(Mean) LMN (Mean)

SOS1 Food product contributions with value to more 3.85 4.64
population or community

SOS2 Build up the social welfare schemes 3.49 3.12

SOS3 Diversity of employees 3.34 2.88

S0S4 Standard working environment 3.57 3.38

S0S5 Food product quality like fresh, healthy and 4.02 4.72
nutritious ect. in respond to marketplace demand

Average 3.654 3.748

In Figure 5.23 the radar chart shows that there is close resemblance of overall mean for Social
Sustainability (SOS) in survey industry and local food case company LMN of agri-fresh food

products.
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Figure 5.23: Evaluation of Social Sustainability (SOS) in case of Local Food Company

Environmental Sustainability (ENS) in case of Local Food Company

The evaluation of Environmental Sustainability (ENS) in the company or firm LMN is shown in
Table 5.24. Insight from the one local food firm head, four purchasing manager, three
distribution center manager, and two retailers, for four items or variables of Environmental
Sustainability (ENS) are collected on five point likert scale during the visit of local food

company or firm LMN of agri-fresh food products.

Table 5.24 displays the foremost Environmental Sustainability (ENS) practices for the survey
industries are, To reduce air emission discharge (ENS1) (3.86), Safe disposal or dumping of
packaging substance (ENS3) (3.82) and To reduce utilization of harmful materials like toxic /
antibiotics etc. (ENS4) (4.14). In the local food company or firm LMN, the important
Environmental Sustainability (ENS) practices are, Safe disposal or dumping of packaging
substance (ENS3) (4.76), and To reduce utilization of harmful materials like toxic / antibiotics
etc. (ENS4) (4.54).

From the case evaluation of the local food company or firm LMN, all practices of Environmental
Sustainability (ENS1-ENS4) are similar to the survey results. Case evaluation of local food

company or firm LMN justifies the survey results.
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Table 5.24: Environmental Sustainability (ENS) in case of local food company

Environmental sustainability (ENS) Survey responses Local food
(Mean) company or firm
LMN (Mean)
ENS1 To reduce air emission discharge 3.86 3.38
ENS2 Effluent waste reduction 3.34 3.18
ENS3 Safe disposal or dumping of packaging substance 3.82 4.76
ENS4 To reduce utilization of harmful materials like 4.14 454
toxic / antibiotics etc.
Average 3.79 3.965

= Survey responses
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Figure 5.24: Evaluation of Environmental Sustainability (ENS) in case of Local Food Company

In Figure 5.24 the radar chart shows that there is close resemblance of overall mean for Social
Sustainability (SOS) in survey industry and local food case company LMN of agri-fresh food

products.
5.5.3. Findings

All interviewees are agreed about the necessity of AFSCQ practices as Top Management
Leadership and Commitment to AFSCQ (TMLC_AFSCQ), Customer Focus (CF), Supplier
Management (SM), Internal Management (IM) and Supply Chain Integration Management using
IT (SCCIMIT) and organizational sustainability as Economic Sustainability (ECS), Social

Sustainability (SOS), and Environmental Sustainability (ENS) in case of local food company or
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firm LMN of agri-fresh food products. Some of the suggested initiatives towards AFSCQ
practices and organizational sustainability in case of local food company or firm LMN of agri-

fresh food products are;

« Use of appropriate sales forecasting for maintaining the right availability of the product

in a competitive environment and reduction in lost sales.

« Sustain modification of order size.

« Green packaging for maintaining food product quality during logistic operation.

« Facility location close to supplier and customer.

. Focus on Wages.

« Quality auditing processes to maintain assured food product quality.

« Focus on safe disposal of packaging material.

« Focus on satisfactory cost of food products.

5.6. Evaluation of cross case

The evaluation of cross case relates to comparisons being made across different places, or of
the same place across different times or indeed of different places at different times, but
related to each other by the commonality of a theme identified by the researcher (Ryan, C.,
2012). The concerned research study conducted multiple case studies relates to AFSCQ
practices and organizational sustainable performance for better understanding of empirical
results. Table 6.25 displays the comparison of cross companies XYZ, ABC and LMN. All
the case companies XYZ, ABC and LMN are using AFSCQ practices and organizational
sustainability. From the cross comparison of the case companies, company XYZ is greatly
dedicated to AFSCQ practices and organizational sustainability. The suggested initiatives toward
AFSCQ practices and organizational sustainability for the company or firm XYZ are, Focus on
after sale services such as quality claims etc., Maintain backorders, Re-use / recycling (Collected
used food product from packaging etc. that is separated and processed into recycled food
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products and distributed as used, without additional processing), Responsiveness of order
fulfillment processes (On time order fulfillment for customer satisfaction), Production volume
flexibility, Reduction in food waste during food processing, Reduce cost for energy
consumption, Decrease transaction cost, Decrease penalty for environmental accidents,
Reduction in cost for customer returns, Decrease in cost of waste treatment, Focus on recycling
revenues, Focus on revenues from “green” products, Focus on reduction in groundwater
Pollution, Standard working conditions or work safety (Safe and hygienic working environment),
Focus on flora and fauna. The suggested initiatives toward AFSCQ practices and organizational
sustainability for the company or firm ABC are, Green packaging for maintain food product
quality during logistic operation, Focus on research and development activities for environmental
sustainability, Quality auditing processes to maintain assured food product quality, Conservation
of ecology, Focus on safe disposal of packaging material, Focus on satisfactory cost of food
products. The suggested initiatives toward AFSCQ practices and organizational sustainability for
the company or firm LMN are, Use of appropriate sales forecasting, Focus on safe disposal of
packaging material, Green packaging for maintain food product quality during logistic operation,
Focus on satisfactory cost of food products, Focus on wages, Sustain modification of order size.
From the above discussion, the manufactured food company XYZ is extremely dedicated to
AFSCQ practices and organizational sustainability.

Table 5.25: Evaluation of cross cases

Sr. | AFSCQ Manufactured Food Frozen Food Company Local Food Firm or
No. | practices and Company XYZ of agri- ABC of agri-fresh food Company of agri-fresh
organizational fresh food products products food products
sustainability
measures
1 Top Management | Commitment to customer Commitment to customer Commitment to customer
Leadership & satisfaction satisfaction satisfaction
Commitment to Effective adoption and Effective adoption and Commitment to supplier
AFSCQ execution of innovations, execution of innovations, relationship
(TMLC_AFSCQ) | with new programs, with new programs,
technologies, and activities technologies, and activities
for improvement of for improvement of
processing and logistic processing and logistic
conditions conditions
2 Customer Focus Brand awareness with Brand awareness with Brand awareness with
(CF) reference to quality of food reference to quality of food | reference to quality of food
product product product
Frequently communication Emphasis on product Emphasis on product
with customers, like regular variety or diversity variety or diversity
survey of customer’s
feedback




Sustainability
(ENS)

discharge

Safe disposal or dumping of
packaging substance

To reduce utilization of
harmful materials like toxic /
antibiotics etc.

discharge

Safe disposal or dumping of
packaging substance

To reduce utilization of
harmful materials like toxic
/ antibiotics etc.

Sr. | AFSCQ Manufactured Food Frozen Food Company Local Food Firm or
No. | practices and Company XYZ of agri- ABC of agri-fresh food Company of agri-fresh
organizational fresh food products products food products
sustainability
measures
3 Internal Quality standards to make Continuous process Standard conditions for
Management (IM) | sure assured quality of food improvement for internal storage and transportation
product like chemical, process control of food products
microbiological and physical | Quality standards to make Inventory management
properties etc.. sure assured quality of food
Standard conditions for product like chemical,
storage and transportation of | microbiological and
food products physical properties etc..
Inventory management Standard conditions for
storage and transportation of
food products
4 Supplier Quality of supplier’s raw Quality of supplier’s raw Quality of supplier’s raw
Management food product and process food product and process food product and process
(SM) Set up long-term Set up long-term Set up long-term
relationships with suppliers relationships with suppliers | relationships with suppliers
Actively supplier’s Actively supplier’s
engagement in organizational | engagement in
supply chain quality organizational supply chain
development courses quality development courses
5 Supply Chain E-commerce (Data exchange | E-commerce (Data E-commerce (Data
Integration among supply chain exchange among supply exchange among supply
Management stakeholders) chain stakeholders) chain stakeholders)
using IT Technological integration Technological integration Tracking and traceability
(SCIMIT) and collaborative strategies and collaborative strategies | of the entire supply chain
of the entire supply chain of the entire supply chain
activities and processes activities and processes
Tracking and traceability of | Tracking and traceability of
the entire supply chain the entire supply chain
6 Economic Focus on reducing cost of Focus on reducing cost of Focus on reducing cost of
Sustainability distribution distribution distribution
(ECS) Emphasis on rising market Emphasis on rising market | Emphasis on to reduce
share share cost of food processing
Emphasis on to reduce cost Emphasis on to reduce cost
of food processing of food processing
7 Social Food product contributions Food product contributions | Food product
Sustainability with value to more with value to more contributions with value to
(S0S9) population or community population or community more population or
Build up the social welfare Standard working community
schemes environment Food product quality like
Food product quality like Food product quality like fresh, healthy and
fresh, healthy and nutritious fresh, healthy and nutritious | nutritious ect. in respond to
ect. in respond to ect. in respond to marketplace demand
marketplace demand marketplace demand
8 Environmental To reduce air emission To reduce air emission Safe disposal or dumping

of packaging substance
To reduce utilization of
harmful materials like
toxic / antibiotics etc.
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Sr. | AFSCQ Manufactured Food Frozen Food Company Local Food Firm or

No. | practices and Company XYZ of agri- ABC of agri-fresh food Company of agri-fresh
organizational fresh food products products food products
sustainability
measures

9 Suggested Focus on after sale services Green packaging for Use of appropriate sales

initiatives toward

AFSCQ practices

and organizational
sustainability

such as quality claims etc.
Maintain backorders
Re-use / recycling (Collected
used food product from
packaging etc. that is
separated and processed into
recycled food products and
distributed as used, without
additional processing)
Responsiveness of order
fulfillment processes (On
time order fulfillment for
customer satisfaction)
Production volume
flexibility

Reduction in food waste
during food processing
Reduce cost for energy
consumption

Decrease transaction cost
Decrease penalty for
environmental accidents
Reduction in cost for
customer returns

Decrease in cost of waste
treatment

Focus on recycling revenues
Focus on revenues from
“green” products

Focus on reduction in
groundwater Pollution
Standard working
conditions or work safety
(Safe and hygienic working
environment)

Focus on flora and fauna

maintain food product
quality during logistic
operation

Focus on research and
development activities for
environmental sustainability
Quality auditing processes
to maintain assured food
product quality
Conservation of ecology
Focus on safe disposal of
packaging material

Focus on satisfactory cost
of food products

forecasting

Focus on safe disposal of
packaging material
Green packaging for
maintain food product
quality during logistic
operation

Focus on satisfactory cost
of food products

Focus on Wages

Sustain modification of
order size

5.7. Conclusion

In this chapter, three multiple cases (Manufactured food, conserved food, and local food

segments) were studied. The multiple case studies were taken for better understanding of Agri-

fresh Food Supply Chain Quality (AFSCQ) and organizational sustainability in select Indian

industries and to strengthen the findings of subsequent research study. These case industries are

recorded for numerous practices of Agri-fresh Food Supply Chain Quality (AFSCQ) and
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dimensions of organizational sustainability such as Top Management Leadership and
Commitment to AFSCQ (TMLC_AFSCQ), Customer Focus (CF), Supplier Management (SM),
Supply Chain Integration Management using IT (SCIMIT), Internal Management (1M),
Economic Sustainability (ECS), Social Sustainability (SOS) and Environmental Sustainability
(ENS). The sources of information are focus interviews with the concerned entity. Interviewees
were asked to judge the feasibility and the measurability of suggested AFSCQ practices and the
dimensions of organizational sustainability and also given the opportunity to suggest new
practices and/or to reject the proposed practices and to provide suggestions for better ways to
measure the suggested practices. Subsequently, the interviewees were asked to rank the listed
practices of AFSCQ and measures of organizational sustainability according to the perceived

importance for their company, using an interval ranking.

In the case of manufactured food company XYZ of agri-fresh food products, some of the
suggested initiatives towards AFSCQ practices and organizational sustainability are; Focus on
after sale services such as quality claims etc.; Maintain backorders; Re-use / recycling;
Responsiveness of order fulfillment processes; Production volume flexibility; Reduction in food
waste during food processing; Reduce cost for energy consumption; Decrease transaction cost;
Decrease penalty for environmental accidents; Reduction in cost for customer returns; Decrease
in cost of waste treatment; Focus on recycling revenues; Focus on revenues from ‘“‘green”
products; Focus on reduction in groundwater Pollution; Standard working conditions or work

safety and Focus on flora and fauna.

Some of the suggested initiatives towards AFSCQ practices and organizational sustainability in
case of frozen food company ABC of agri-fresh food products are; Green packaging for maintain
food product quality during logistic operation; Focus on research and development activities for
environmental sustainability; Quality auditing processes to maintain assured food product
quality; Conservation of ecology; Focus on safe disposal of packaging material; Focus on

satisfactory cost of food products.

In the case of local food company LMN of agri-fresh food products, some of the suggested
initiatives towards AFSCQ practices and organizational sustainability are; Use of appropriate

sales forecasting for maintaining the right availability of the product in a competitive
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environment and reduction in lost sales; Sustain modification of order size; Green packaging for
maintaining food product quality during logistic operation; Facility location close to supplier and
customer; Focus on Wages; Quality auditing processes to maintain assured food product quality;
Focus on safe disposal of packaging material; Focus on satisfactory cost of food products.

At last, cross case comparison of multiple case studies was evaluated. From the cross
comparison of the case companies, local food industry pays least attention on AFSCQ
dimensions as compared to the other two case companies. The manufactured food company
XYZ is greatly dedicated to AFSCQ practices and organizational sustainability. While frozen
food company ABC of agri-fresh food products have less attention on environmental

sustainability.
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CHAPTER 6
CONCLUSIONS

Agricultural produce comprises a major portion of the world economy and is the raw food
material for numerous food industries. Aggarwal and Srivastava (2016) also stated that in
developing countries, the agriculture industry is the backbone of the economy. The agri-fresh
food produce have acquired the least consideration among the agricultural produce community
(Shukla and Jharkharia, 2013). The supply chain quality of agri-fresh food products, herein after
being referred to as agri-fresh food supply chain quality (AFSCQ) includes the process and
product quality from farm to delivery of the food products, i.e. from farm to folk. Agri-fresh
Food Supply Chain Quality (AFSCQ) is distinct and peculiar in some aspects which
makes the management of such supply chain distinctive and challenging. No other type of
industry that is similar to food industry signifies the challenge of sustainability. AFSCQ shows
a group of organized practices that stress upon advancement of continuous process
improvement among supply chain stakeholders in order to enhance organizational
sustainability and protect shelf-life of the agri-fresh food product. Hence, there is a necessity to
study the AFSCQ practices in select Indian industries and also find out a conclusive set of
practices of AFSCQ that can lead to AFSCQ model.

The research is to cultivate a theoretic base for Agri-fresh Food Supply Chain Quality (AFSCQ)
from the perception of learning and to propose a conceptual and structural model that includes
the impact of AFSCQ practices on Organizational Sustainability (OS). Also, suggested some
initiatives towards AFSCQ practices and organizational sustainability by the utilization of case

study approach in diverse agri-fresh food segment.

Chapter 2 presents a structured literature review on Agri-fresh Food Supply Chain Quality
(AFSCQ), discussing foremost supply chain operational issues responsible for AFSCQ. To
sustain this objective, literature is picked from four management science publishers over a period
of 23 years (1994-mid2016). The literature review is methodically classified and analyzed to
provide a better insight of the research in the past two decades. To sustain the significance of the
complete process, the organized research process is followed in both the collection and content

investigation of the literature. This structured literature review delivers more opportunities of
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further research in the field of AFSCQ. The outcomes of the structured literature review reveal

following implications for investigators or researchers.

Agri-fresh food produce comprise a considerable part of the world economy, supplies for
numerous food industries and the world price of a lot of foodstuffs. Kalia and Parshad (2015)
said that good economic revenues by food growers and retailers can only be harnessed if the
enormous post-harvest damages could be reduced during handling and supply chain operations
of food products. Research towards AFSCQ is speedily growing due to immense potential that
AFSCQ is accomplishing. Consequently, there are many research opportunities in the field of
AFSCQ. Another aspect perceived from the review is that fewer articles related to research
appeared in developing countries. Akhtar and Khan (2015) deliberated that agri-fresh food
supply chain managers from developing countries should be more cautious as they frequently
used directive leadership, which might not work in developed countries. Consequently,

researchers should build up theories based on aforesaid scenario in such areas.

Researchers should emphasize on validating already surviving theories in AFSCQ as enough
volume of literature on theory building is collected and must be validated in diverse
circumstances. It is also remarked that literature on AFSCQ needs standardized constructs.
Fountas et al. (2015) also stressed on the necessity of standardized quality audit formats
grounded on defined data infrastructure essentials in the agri-fresh food segment developed by

organizations.

There is notable growth in empirical investigations of AFSCQ from the year 2004. In future,
empirical research should to be directed at intra-functional and intra-firm possibilly at
organization and supply chain level. If possible, such empirical investigations can focus on entire
“network” as well. Otherwise, they should at least focus on the “dyad” level where interface of
small farms with distributors is investigated. Kusumastuti et al. (2016) said that research models
reflect realism to a limited extent and there is insufficiency of empirical testing research. Future

research studies hence may be comprehensive and could investigate realistic research models.

Generally, AFSCQ is affected by material, logistics, supplier, distribution, demand, purchasing,
marketing, and information management. Consequently, it relies on numerous issues, among

them some are regularly studied by researchers, though other issues are specifically addressed
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such as supply chain efficiency, risk management, industrial supply chain quality, supply chain
security, supply chain quality, relationship quality, strategic alignment, visibility, end deliverable
quality, etc. This may need further attention of researchers towards working on empirical
research in the field of AFSCQ. Tsolakis et al. (2014) stated that the design, development, and
operation of agri-fresh food supply chains have begun to be met with higher attentiveness in
recent management science, while quality of such supply chain remains unexplored. Moreover,
the uncertainty of weather, the perishability of produces, the complex food security leading
environs, the unpredictable consumers’ routine styles, the environmental concerns and the
overabundance of stakeholders immersed pose significant challenges in the direction of robust
supply chain advancement inside the agri-fresh food segment. Kalia and Parshad (2015) studied
important nanotechnology inventions valuable in preservation, packaging, safety, and storage of
fruits and fruit-centered food products. The safety and quality assurance of packaged food
products are highly prominent concerns in existing day world-wide integrated food supply
chains. It reveals that technological interventions may also influence AFSCQ. Zhou et al. (2015)
counseled to highlight on the agri-fresh food safety practices of three governance structures:
farmer cooperatives, agricultural companies, and family farms. These are also one of the key
elements of the supply chain quality. Ding et al. (2015) said that farm production is governed by
limited households, and fresh food supply chains comprising large numbers of traders, small
brokers and wholesalers, ensuring food safety along the food supply chain represents a major
challenge. According to Jack et al. (2014), agri-fresh food segment identifies that in order to
keep its competitive benefit in both present and new markets it will requisite a business strategy

focused on product, service and process innovation, finally inserting more elements to AFSCQ.

Agri-fresh Food Supply Chain Quality (AFSCQ) has a main impact on organizational
sustainability as the AFSCQ practices sum up along the entire length of supply chain.
Organizational sustainability comprises economic, social and environmental sustainability.
Distinctive from traditional performance measures, not only sales, return, and market share, etc.,
organizational sustainability consists of economic, social and environmental sustainability.
Aggarwal and Srivastava (2016) found that waste reduction is an outcome of supply chain
collaborative activities, which has huge social implications. Bisogno (2016) stated that short
chain can help to raise the sustainability of interests in a scene of the advancement of the latest

way of “ doing business ” making significance not only in relations of money but also taking
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liable attitude toward sustainability issues taking into consideration the environmental and social
facets. Researchers may need to incorporate the components of sustainability in various facets of

AFSCQ and culminating into proposition of new performance measures.

Chapter 3 cultivates a theoretic base for Agri-fresh Food Supply Chain Quality (AFSCQ) from
the perception of learning and to propose a conceptual model that includes the impact of AFSCQ
practices on Organizational Sustainability (OS). Organizational sustainability measures are
distinct from the usual measures of performance as return on investment, etc. Bisogno (2016)
indicated that small supply chain can facilitate the concentration on sustainability in term of
money or economic sustainability in addition to economic and environmental sustainability.
Researchers or practitioners may require integrating the sustainability in numerous aspects of
AFSCQ. Based on comprehensive literature review, AFSCQ practices were defined. These
AFSCQ practices were categorized as: Supplier Management (SM), Internal Management (IM),
Customer Focus (CF) and supporting practices too. The measurement instrument of
organizational sustainability was also built, including three outlooks: Economic Sustainability
(ECS), Environmental Sustainability (ENS) and Social Sustainability (SOS). An innovative
conceptual framework that shows an inclusive representation covering core dimensions of
AFSCQ and numerous views of OS was proposed. In addition, an extensive conceptual model of
AFSCQ which directly and indirectly shows the relationship between AFSCQ practices and
organizational sustainability was also proposed.

Practitioners can utilize this model like "road map" in support of employing AFSCQ practices.
Since major endeavors of any organization must be initiated by the top management leadership.
Also, infrastructure supportive practices like Supply Chain Integration Management using IT
(SCIMIT), Human Resources Management (HRM), etc. are then used to assists the core or
central practices like Supplier Management (SM), Customer Focus (CF) and Internal
Management (IM) etc.. As far as future work is concerned, the proposed conceptual model
requires testing of reliability and validity. It is desirable to establish rationality of these models

by empirical research in distinctive perspectives.

In Chapter 4, an empirical investigation of Agri-fresh Food Supply Chain Quality (AFSCQ) and

Organizational Sustainability (OS) conceptual model in select Indian industries is preferred as a
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key concern. The data was collected by the utilization of survey questionnaire from select Indian
industries for an empirical investigation. The data collected for empirical investigation sustain
the key requirement as the sample size is 369. The empirical investigation begins along with
descriptive statistics of items of concerned research constructs. The descriptive assessment is
accomplished to examine the mean, standard deviation and to measure the shape of data
distribution like skewness and kurtosis, which will assist to analyze the Agri-fresh Food Supply
Chain Quality (AFSCQ) practices and its influence on organizational sustainability and also to
examine the profile of respondents and industries. The respondent profile consists of work

experience and position of respondent in the concerned industry.

Factor analysis is primarily utilized to establish the factors or constructs that could be utilized to
explain the correlations among a set of items (Mitra & Datta, 2014). In this study factor analysis
utilized data reduction and extracts research constructs concerned to AFSCQ practices and
organizational sustainability. The Principle Component Analysis (PCA) comprising varimax
rotation was utilized to extract the research constructs. PCA was carried out using varimax
rotation that produced 08 constructs on the basis of eigenvalues (>1, Kaiser’s criteria) which
considered 61.951 percent of total variance. By taking into consideration factor loading (from
rotated component matrix) of items exceeding 0.4, all the items were designated under one

construct.

In the begining, two essential tests were performed namely Kaiser-Meyer-Olkin (KMO) measure
of sampling adequacy and Bartlett's test of sphericity. These two tests assess the relevance of
pertaining factor analysis (Field, 2009). In this study the value of KMO measure is (0.843) and
value of Bartlett’s test is (Sing. 0.000) which shows suitability of data for factor analysis.
Internal consistency analysis was utilized to assess reliability of each construct (Nunnally, 1967).
The value of cronbach’s alpha was estimated for all constructs. Each construct has higher value
of Cronbach’s alpha from the acceptable range. Three kinds of validity also taken into
consideration as content validity, criterion related validity and construct validity during empirical
investigation. Structural Equation Modeling (SEM) is utilized to examine structural relationship.
SEM method is the combination of both factor analysis and multiple regression analysis, it is
also utilized to examine the structural relationship concerning measured items and latent

constructs. A SEM comprises of two type models where one is measurement model and another
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is structural model. The AFSCQ model contains five constructs viz. Top Management
Leadership and Commitment to AFSCQ (TMLC_AFSCQ), Supplier Management (SM),
Customer Focus (CF), Internal Management (IM) and Supply Chain Integration Management
using IT (SCIMIT). Thereafter the multifactor cogeneric measurement model is build up to
examine the relationship between Agri-fresh Food Supply Chain Quality (AFSCQ), Economic
Sustainability (ECS), Social Sustainability (SOS) and Environmental Sustainability (ENS). The
results show that Indian agri-fresh food industries are implementing Agri-fresh Food Supply
Chain Quality (AFSCQ) practices and dimensions of organizational sustainability except

environmental sustainability.

In Chapter 5, three case studies were taken for better understanding of Agri-fresh Food Supply
Chain Quality (AFSCQ) practices and dimensions of organizational sustainability in select
Indian industries and to support findings of the subsequent research study. These three cases

studies were studied in manufactured food, conserved food, and local food segments.

The case industries are recorded for numerous practices of Agri-fresh Food Supply Chain
Quality (AFSCQ) and dimensions of organizational sustainability such as Top Management
Leadership and Commitment to AFSCQ (TMLC_AFSCQ), Customer Focus (CF), Supplier
Management (SM), Supply Chain Integration Management using IT (SCIMIT), Internal
Management (IM), Economic Sustainability (ECS), Social Sustainability (SOS) and
Environmental Sustainability (ENS). The sources of information during case studies are focus
interviews. Interviewees were asked to judge the feasibility and the measurability of suggested
AFSCQ practices and the dimensions of organizational sustainability and were also given the
opportunity to suggest new practices and/or to reject the proposed practices and to provide

suggestions for better ways to measure the suggested practices.

Some of the suggested initiatives in the case of manufactured food company XYZ, towards
AFSCQ practices and organizational sustainability are; Focus on after sale services such as
quality claims etc.; maintain backorders; re-use / recycling; responsiveness of order fulfillment
processes; production volume flexibility; reduction in food waste during food processing; reduce
cost for energy consumption; decrease transaction cost; decrease penalty for environmental

accidents; reduction in cost for customer returns; decrease in cost of waste treatment; focus on
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recycling revenues; focus on revenues from “green” products; focus on reduction in groundwater

pollution; standard working conditions or work safety and focus on flora and fauna.

In case of frozen food company ABC of agri-fresh food products, some of the suggested
initiatives are; green packaging to maintain food product quality during logistic operation; focus
on research and development activities for environmental sustainability; quality auditing
processes to maintain assured food product quality; conservation of ecology; focus on safe

disposal of packaging material; focus on satisfactory cost of food products.

Some of the suggested initiatives towards AFSCQ practices and organizational sustainability in
the case of local food company LMN of agri-fresh food products are; use of appropriate sales
forecasting for maintaining the right availability of the product in a competitive environment and
reduction in lost sales; sustain modification of order size; green packaging to maintain food
product quality during logistic operation; facility location close to supplier and customer; focus
on wages; quality auditing processes to maintain assured food product quality; focus on safe

disposal of packaging material and focus on satisfactory cost of food products.

From the cross comparison of the case companies, the manufactured food company XYZ is
greatly dedicated to AFSCQ practices and organizational sustainability. While frozen food

company ABC of agri-fresh food products have less attention on environmental sustainability.
Managerial Implications
The findings of the study contribute towards several managerial implications for practitioners.

« In this study it is revealed that how probable practices of Agri-fresh Food Supply Chain
Quality (AFSCQ) can be utilized to assess organizational sustainability. The commonly
noticeable barrier in implementing of AFSCQ practices is overcoming customary
practices. As Indian economy is in developing stage as a consequence India is still carry
out finest practices from around the world. The old organizations regarding
organizational sustainability offer adequate conflict in employing innovative practices.
Consequently Indian managers should be trained to instruct and campaign revolution in

organizations subsequently to realize tangible advantages of AFSCQ practices. The
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AFSCQ practices should communicate to upstream side and downstream side members

of supply chain so that supply chain partners can put efforts in synchronization.

« In India majority of the companies are new to Agri-fresh Food Supply Chain Quality
(AFSCQ) initiatives. Consequently, this study contributes an understanding towards what
are the practices of Agri-fresh Food Supply Chain Quality (AFSCQ) and what constitutes
these practices of AFSCQ. Indian managers can utilize these AFSCQ practices in a
framework to attain organizational sustainability. The benefit of the concerned research
study is that the AFSCQ practices and dimensions of organizational sustainability are

empirically developed from select Indian industries.

. One more managerial implication of the concerned research study is that it gives
directives for attaining organizational sustainability through AFSCQ initiatives.
Moreover it assists a manager to comprehend cause and effect link among numerous
important constructs in supply chain. Such type of links can be utilized in identification
of any kind of failing in agri-fresh food supply chain. Finally, if a manager of agri-fresh
food supply chain envisages organizational sustainability, the AFSCQ practices and their
constructs can be counted as main factors which can advance the supply chain partners to

the organizational sustainability.

There are some of implications like as managerial implications, which are pertinent for the

academicians.

« Researchers should focus on verifying already existing theories in AFSCQ as sufficient
volume of literature on theory building is collected and must be verified in different
conditions. It is also observed that literature on AFSCQ necessitates standardized

constructs.

. Generally, AFSCQ is affected by material, logistics, supplier, distribution, demand,
purchasing, marketing, and information management. Consequently, it relies on various
issues, among them certain are regularly studied by researchers, while others issues are
specifically focused such as supply chain efficiency, risk management, industrial supply
chain quality, supply chain security, supply chain quality, relationship quality, strategic
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alignment, visibility, end deliverable quality, etc. This may necessitate additional

attention of researchers toward carrying out empirical research in the AFSCQ area.

In future, empirical research necessities to be directed at intra-functional and intra- firm
scope at organizational and supply chain level. If possible, such empirical studies can
focus on complete “network™ as well. Else, they should at least concentrate on the “dyad”

level where interaction of small farms with distributors is investigated.

AFSCQ has a main influence on sustainable performance of an organization as the
AFSCQ practices sum up along the complete length of supply chain. Sustainable
performance comprises economic, social and environmental sustainability. Distinct from
traditional performance measures, not only sales, return, and market share, etc.,

sustainable performance consists of economic, environment and social sustainability.

Majority of the research papers are from the developed countries in the field of AFSCQ
while there is not as much of awareness in developing countries. Subsequently, there are
various research openings in the field of AFSCQ in developing countries.

The research design focus group and panel study are extremely dispirited by researchers.
Research in AFSCQ must be advocated by such kind of designs as well. The qualitative
data is utilized by such kind of research design on the basis of respondent’s familiarity.
Numerous researchers have emphasized that there occurs a gap between theoretical and
practical aspects in Agri-fresh Food Supply Chain Quality (AFSCQ) research. So as to
fill this gap, panel studies as well as focus group research designs which involve AFSCQ

practitioners can significantly improve feasibility of studies in AFSCQ.

Another concern is that there is a scarcity of utilization of longitudinal data in AFSCQ
research. While, longitudinal studies span an extensive phase of research, they can
deliver effective depiction of the system or organization and its active or dynamic

character contrasted to cross sectional research.
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. Descriptive statistics are imperative however, to set up hypothesis; inferential statistics is
indispensable. Therefore it is essential to implement advanced forms of data analysis
techniques accompanied by descriptive statistics. Though multi-variate data analysis
techniques such as Structural Equation Modeling (SEM) are being utilized in Agri-fresh
Food Supply Chain Quality (AFSCQ) but still researchers may use them even more
frequently to get deeper insights in the relevant area.

« The suggested conceptual framework for AFSCQ and organizational sustainability
assuages aspiring researchers to examine reliability and validity in other settings in order
to set up a advanced and comprehensible set of AFSCQ practices and dimensions of
organizational sustainability so as to remove the discrepancies in theory of AFSCQ, if

any.
Limitations and Direction for future research

The study focuses on various practices associated to Agri-fresh Food Supply Chain Quality
(AFSCQ) and dimensions of organizational sustainability in literature of empirical research,
select Indian industries and theory. There are numerous issues that remained unattended, hence

openings for future research are advised, as follows.

« The literature of empirical research in Agri-fresh Food Supply Chain Quality (AFSCQ) is
not restricted merely in four kinds of publication however its existence is sensed in
publications throughout the globe, henceforth aspiring researchers can justify the
outcomes of current review of literature in publications which were not counted for

research article collection.

. The empirical investigation of Agri-fresh Food Supply Chain Quality (AFSCQ) and
Organizational Sustainability (OS) is restricted to select Indian industries. This kind of
study possibly will be performed in another country by the utilization of related

methodology.
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The following assumptions were made. These are sample size should be sufficient;
observed variables (items) scale should be continuous; hypothesized model should be

authentic; observed variable (items) distribution should be multivariate normal.

We have used a sample size of 369 which can be increased for an even better approach.

The study has been performed on select Indian industries. Industries from all over the
world can be included in the study and a comparision can be made between Indian

industries and other foreign industries.
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Annexure — |: Survey questionnaire

Malaviya National Institute of Technology, Jaipur
(An Institute of National Importance under MHRD, Govt. of India)
J.L.N. Marg Jaipur (India) -302017

Dear Sir,
Wish You Warm Season’s Greetings

Academic researchers / consultants / organizations have proposed various practices for managing
Agri-fresh Food Supply Chain Quality (AFSCQ), which are available in literature. Agri-fresh
Food Supply Chain Quality (AFSCQ) is defined as a set of quality practices among supply chain
partners establish  to achieve Organizational Sustainability (OS). The practices for the same
were identified from extant literature.

We at Malaviya National Institute of Technology, Jaipur, are conducting a survey on Agri-fresh
Food Supply Chain Quality (AFSCQ). The objective of this survey is to find out importance of
various AFSCQ practices such as supplier management, customer focus, internal management
and supporting practices also to achieve organizational sustainability.

We have developed a survey questionnaire based on extant literature, feedback from leading
practitioners and academicians. We are requesting you to fill-in the enclosed questionnaire. The
responses would be kept confidential and used only for academic purpose. It is requested that the
questions be filled at your earliest convenience and send back to the undersigned. We will be
happy to send you the findings of this survey.

We are aware that you have a busy schedule of work but hope that you would be able to
spare some time to help us in the fulfillment of this task. Kindly spare your valuable time
despite of your busy schedule.

Thanking you in advance
With regards
Sincerely Yours

Man Mohan Siddh Dr. Gunjan Soni

Ph.D. Research Scholar Assistant Professor

Department of Mechanical Engineering Department of Mechanical Engineering
MNIT, Jaipur PIN 302017 MNIT, Jaipur PIN 302017

Phone: 09413992191 Phone: 09549654559

Email: manmohansiddh@gmail.com Email: gunjan1980@gmail.com

Survey on Agri-fresh Food Supply Chain Quality (AFSCQ)
Department of Mechanical Engineering, MNIT Jaipur
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Survey on Agri-fresh Food Supply Chain Quality (AFSCQ), Department of
Mechanical Engineering, MNIT Jaipur

Part A (General information)

INAME (OPHIONAD): <o ettt eas
I =T o I (o] o1 o] g SRR
@ o T: Vo] - 4 o] LSS
. DesIgNation (OPLIONAL): ......cveiieece ettt e e e re e e e e e
. Region of India (Please tick mark): East ............ West.......... North........... South............
. Please indicate your total work experience (in years):

i. <five years.................

ii. 5-10 years.................

iii. >tenyears...............
. Please indicate what types of product are hundled in your esteemed organization:

i. Manufactured (processed) ....................

ii. Conserved (frozen).............ccooeveennn.

iii. Local (fresh)...........coooviiiiiiin,
. Please indicate the number of employees at your organization (Permanent + temporary)

i. 100 or less...... iv. 1001 to 3000............

ii. 101 to 500...... v. More than3000..........

iii. 501 to 1000.........
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9. Please indicate the approximate trend of profits during the past 3-years:
i. Increase upto 10% peryear ..........c.ccevenvnnnn..
ii. Increase more than 10% per year.....................
1. Almost constant.............o.oooviiiiiiiiinien,
iv. Decrease upto 10 %o peryear........................

V. Can T SaY. .o

10. Please indicate your area of work in the organization —

11. Does your organization put emphasis on Agri-fresh Food Supply Chain Quality (AFSCQ)

practices and organizational sustainability?

12. Does Agri-fresh Food Supply Chain Quality (AFSCQ) practices contribute toward

organizational sustainability? (In your outlook)

Part B

Please indicate the level of importance of AFSCQ practices and dimensions of organizational
sustainability.

The level of importance is based on:
1: Unimportant 2: Ordinary importance 3: Important

4: Especially important 5: Absolutely essential
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Top management leadership and commitment to AFSCQ

Kindly response the following variable

Commitment to customer satisfaction

Commitment to supplier relationship

Effective adoption and execution of innovations, with new programs,
technologies, and activities for improvement of processing and logistics

conditions

Human resource management

Any other (please mention & rate importance)

Internal management (Process management and Logistics management)

Kindly response the following variable

Continuous process improvement for internal process control or improving
processing quality and emphasis on research and development related to food

processing quality

Quality standards to make sure assured quality of food product

Standard conditions for food product storage and transportation

Inventory management

Any other (please mention & rate importance)
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Supplier management

Kindly response the following variable

Quality of supplier’s raw food

Set up long-term relationships with suppliers

Actively suppliers’ engagement in organizational supply chain quality

development courses

Collaboration and coordination along with suppliers for attaining eco-friendly

goals

Any other (please mention & rate importance)

Customer focus

Kindly response the following variable

Brand awareness toward quality of food product

Emphasis on product variety or diversity

Frequently communication with customers, like consistent or routine survey of

customer’s view

Improve customer’s convenience by providing significant information on the

packaging of food product

Any other (please mention & rate importance)
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Supply chain integration management using IT

Kindly response the following variable

Technological integration among the entire supply chain activities and

processes

Unbiased profit distributing among entire supply chain stakeholders to keep

lifelong relationship

E-commerce (Exchange of data among supply chain stakeholders)

Traceability and Tracking of the entire supply chain

Any other (please mention & rate importance)

Economic sustainability

Kindly response the following variable

To reduce food processing and logistics cost

Reduce transaction cost

Increase market-share

Emphasis on revenues or returns from “green” products and reduce cost of the

waste management.

Any other (please mention & rate importance)

243



Social sustainability

Kindly response the following variable

Food product quality like safe, healthy

Build up the social welfare schemes. Food product contributions to more

population or community

Specified working environment

Flora and fauna centering framework

Diversity or Miscellany of employees

Any other (please mention & rate importance)

Environmental sustainability

Kindly response the following variable

To reduce air emission and effluent discharge

Safe and sound dumping of packaging substances

To reduce utilization of harmful materials like toxic / antibiotics etc.

Save ecosystem

Any other (please mention & rate importance)
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