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Social sustainable supply chains in the food industry: A perspective of an emerging

economy

Abstract

The purpose of this study is to identify a list of important social sustainable supply chain
indicators and determine the cause and effect group from the food sector of an emerging
economy of Pakistan. The Decision-Making Trial and Evaluation Laboratory (DEMATEL)
based methodology is introduced to aid the evaluation of these indicators. The results show
that the “balance between work and life” is the topmost influential and cause indicator among
the cause group indicators. Similarly, a “safe and healthy working environment” is the topmost
effect indicator among the effect group indicators. These results will inform managers and
policy makers in the food sector, especially from the emerging economies such as Pakistan to
formulate strategies that could aid in advancing social sustainability and transitioning towards

a truly sustainable supply chain.

Keywords: Social sustainable supply chain; Social sustainable indicators; Food sectors;
DEMATEL; Emerging economy; Sustainable development, Stakeholder engagement,

Environmental policy.
1. Introduction

Globalization and ever-rising customer demand is making organizations compete with each
other on the basis of their supply chain performance (Khan, Chaabane, & Dweiri, 2019, 2020).
The primary objective of any supply chain is to convert raw material into finished goods and
manage all activities related to this transformation (D'Eusanio, Zamagni, & Petti, 2019). In
pursing this transformational activities, organizations must consider sustainability for long-
term success and to remain competitive, (Bubicz, Barbosa-Povoa, & Carvalho, 2019). In
addition, stakeholder pressures and governmental regulations have forced organizations to pay
more attention to sustainability (Bai et al., 2019). Customer awareness and highly volatile
demand also encourage businesses to implement sustainability in all aspects of their operations
(Chen et al., 2017; Dubey et al., 2017; Jabbour, Neto, Gobbo Jr, de Souza Ribeiro, & de Sousa
Jabbour, 2015; Venkatesh Mani, Jabbour, & Mani, 2020; Porteous, Rammohan, & Lee, 2015;
Silvestre, 2015; M. Zhang, Pawar, & Bhardwaj, 2017). Overall sustainability objectives can
only be achieved by incorporating all three pillars of sustainability, namely; economic,
environmental, and social dimensions (Hopwood, Mellor, & O'Brien, 2005; Kusi-Sarpong et
al., 2019; Lozano, 2015).



Social sustainability is basically how organizations deal with the health, safety, and well-being
of its workforce, which is associated with its supply chains (Venkatesh Mani et al., 2020;
Ahmadi etal., 2017). Incorporating social sustainability not only helps organizations to achieve
sustainability but also helps in attaining the well-being of future generations (D'Eusanio et al.,
2019). Social sustainability is defined as the “Social sustainability is concerned with the human
side of sustainability” (Hussain et al. 2018). Social supply chain sustainability should be
cautiously deliberated in a reasonable, comprehensive, and connected manner (Munny et al.,
2019; Esfahbodi et al., 2016; Sharma and Ruud, 2003). It is essential for the organizations to
not only show responsibility towards the social aspect of sustainability but also measure their
performances for improvement (Qorri, Mujki¢, & Kraslawski, 2018). Though measuring social
sustainability performance is a complex task (Bubicz et al., 2019), there are several studies in
the past which have considered and discussed social sustainability performance (Khan et al.,
2019; Venkatesh Mani, Agarwal, et al., 2016). In recent past, several authors highlighted the
importance of corporate social responsibility in achieving high corporate reputation (Sanchez-
Torné, Moran-Alvarez, and Pérez-Lopez, 2020), influence of internal corporate social
responsibility belief on employee intention to job continuity (Sanusi and Johl, 2020), in

Sustainable strategies and corporate social responsibility (Scarpato et al. 2020)

Despite great awareness and ample attention from several academics and researchers towards
the social aspect of sustainability, the topic still needs further exploration in the background of
emerging economies. Several researches in the past have been done that consider social
sustainability for a large corporation in western countries (Venkatesh Mani et al., 2020). United
Nations has developed a human development index of organizations in developing countries
that helps managers and decision-makers to improve their social performance (Mani, Agrawal,
& Sharma, 2014). However, it is quite difficult to come up with a robust social sustainable
business framework in the perspective of developing countries that analyze the social
sustainability indicator (Hussain et al.2018; Li & Mathiyazhagan, 2018). Some of the reasons
maybe due the very diverse nature of the industries and varying social issues confronted by
developing nations (Ahmadi et al., 2017; Bai et al., 2019; Ferramosca, & Verona 2020).
Globalization and increased customer awareness have caused organizations to focus on the
long-term success of not only depending upon economic and environmental performance but
also on the well-being of its stakeholders (suppliers, company, customers, and society) along
their supply chains. Literature indicates that, the social dimension of sustainable supply chains

(SSCs) has started to gain significant interest from academicians, researchers and practitioners.



However, despite the growing trend of studies exploring the social aspect of SSCs, the concept
of social sustainability in the food sector has started to see some momentum, particularly in the
emerging economy context. The food sector of Pakistan is the second largest sector after
Textile in term of its contribution in GDP and country’s exports. Owing to the cultural
homogeneity of India, Pakistan and Bangladesh, the results obtained from this study can be
generalized to the Food sectors of all these three countries. Secondly, the results of the study
can also be generalized to the other industries especially Textile sector.

This study therefore aims to provide an understanding of the social sustainability issues in the
food sector. More particularly, the purpose of this study is to analyze the most relevant social
SSC indicators of the Pakistan’s food sector and establish their overall impact on social
dimension of SSC. Moreover, the concept and adoption of the social dimension in emerging
economies are not widely explored by many researchers, thus, this study contributes to

advancing and deepening our understanding.
Thus, the specific objectives of this study are:

- Toidentify social SSC indicators from past literature and validate them through judgement
of experts of the food sector from an emerging economy, Pakistan.
- To identify the most influential and influenced social SSC indicator using DEMATEL.

- To develop the casual diagram for the social SSC indicator.

To achieve the objectives mentioned above, the rest of the paper is organized in the following
manner: Section 2 explores the previous literature that addresses and considers the social
dimension of SSC in general and the food sector in particular. Section 3 discusses the
methodology followed by results analysis and discussion in section 4. Section 5 offers the
managerial and practical implications of this study, and finally, section 6 concludes the study

and provides future research directions.
2. Literature Review

This section highlights the theoretical foundation of social sustainability, social sustainability
in the supply chain in general, and food sector in particular, DEMATEL technique applications

in various fields, and provides the literature round-up and contribution of this study.
2.1 Social Sustainability in Supply Chain

Modern production and manufacturing businesses have been observed to have adopted

sustainable and balanced models in both their logistics and supply chains. The purpose of such



change is to transform their productions from inefficient and risk-averse to competent and
sustainable productions (Neimark, Osterhoudt, Alter, & Gradinar, 2019; Tsalis et al., 2020).
The previous literature has highlighted various drivers which have not only motivated but
pushed producers to adopt the more sustainable ways of manufacturing. Among these drivers
are consumer preferences, government regulations, environmental activism, and competition
are prominent in social sustainability (Dubey et al., 2017; Jabbour et al., 2015; M. Zhang et al.,
2017). The above studies have been undertaken in the western value chain context. It has been
found that the adaptation of a sustainable model of manufacturing and supply chain has
enhanced firm’s competitiveness (Yadlapalli, Rahman, & Gunasekaran, 2018). Most studies
addressing the sustainability issues of organizations have predominately focused upon the
environmental and economic impacts with relatively less focus given to the social aspect of
sustainability (Venkatesh Mani, Gunasekaran, & Delgado, 2018; Wilding, Wagner, Ashby,
Leat, & Hudson-Smith, 2012). Moreover, the supplier’s action of environmental manipulation
has been endorsed by stakeholders such as government and citizens, which caters for

sustainable development goals.

The interests in studying social sustainability within supply chains have seen some accelerating
pace more recently (Venkatesh Mani, Agarwal, et al., 2016; Venkatesh Mani, Gunasekaran,
Papadopoulos, Hazen, & Dubey, 2016) because such practices promise high corporate
performance (Carter, 2005). Even though the literature on social sustainability in developed
markets has been found to be the building block of developing new and relevant theories within
sustainable supply chain management (SSCM), there exists a gap in emerging economies social
sustainability practices within supply chains (Wilding et al., 2012; Zorzini, Hendry, Hug, &
Stevenson, 2015; Mani Gunasekaran, & Delgado 2016, Kamble, Gunasekaran, & Gawankar
2020). Moreover, literature has already pointed out that features of social sustainability in
supply chains can be different in both developed and developing markets (Venkatesh Mani,
Agarwal, et al., 2016; Venkatesh Mani, Gunasekaran, et al., 2016; Zorzini et al., 2015; Mubarik
et al., 2018; Mubarik 2015).

Furthermore, consistent with the theory of stakeholder’s view, which proposes that
organizations are a structure where different people can work together and achieve various but
non-consistent goals (Donaldson & Preston, 1995). Stakeholders are always an essential part
of organizations as their behavior impacts the organization. Stakeholder theory is based upon

two views; first is instrumental view which defines both relationships and lack of relationships



among different stakeholders of organizations and second is normative view that defines

functions of organizations from both management and moral perspective.

The literature recently has studied (Chin & Tat, 2015; Klassen & Vereecke, 2012) numerous
social issues and impacts of such social issues on enhancing the performance of supply chains
(Husgafvel et al., 2015). While others (e.g. Zameer et al.2020; Mujahid et al., 2019; Mahmood
and Mubarik 2020) have investigated and explored measures of social performance along with
their interrelationship with the organizational performance and supply chains, researchers such
as Venkatesh Mani et al. (2018) have studied sustainability within social suppliers in an
emerging economy and concluded that such practices have a substantial influence on
organizations performance. Therefore, it can be said that there exists some empirical evidence
which points out the relationship between variables such as social sustainability and supply
chain performance. Significant numbers of these studies are focused upon both renowned and
western manufacturers, with studies from the emerging economies showing insistent results on
such relationship (Chin & Tat, 2015; Venkatesh Mani, Agarwal, et al., 2016). Further, as
concluded by Hutchins and Sutherland (2008), firms can both increase the performance of their
supply chains and financial management by focusing upon the social issues. It is established
that there exists a correlation between social sustainability and supply chain performance

(Lindgreen, Swaen, Maon, Andersen, & Skjoett-Larsen, 2009).
2.2 Social Sustainability in Food Supply Chains

Scholars have studied supply chain sustainability performances in industrial food plant
management (Ala-Harja & Helo, 2016; Bourlakis et al. 2014; Yakovleva, Sarkis, and Sloan,
2012; Rogerson and Parry, 2020). Researchers like Munny et al. (2019) and Emamisaleh and
Rahmani (2017), revealed in their studies on sustainable food manufacturing the significant
growth strategies and drivers toward sustainability success. A case analysis on the
sustainability supply chains performances at IKEA Corporation was exhibited by Laurin and
Fantazy (2017). Mokhtar et al. (2017) investigated the environmental aspect of the supply chain
sustainability. Schénborn et al. (2019) studied the effect of corporate social sustainable
philosophy on economic success. Sanitation, Food and housing are the main concerns with the
wellbeing of organizations by effectively offering healthy food, housing and sanitation on time
(Venkatesh Mani, Agrawal, & Sharma, 2015).

It is generally recognized that agriculture-food manufacturers have environmental related

outcomes in every part of the globe (Beccali, Cellura, ludicello, & Mistretta, 2009; Vinyes et



al., 2017). Hence it is desirable to implement strategies that are impactful, along with assessing
the costs of the solutions that are ecologically friendly as well. For example, when considering
the usage of materials which are organic based as in packaging stage, it offers the prospect of
enhancement in the shelf-life of fruits (e.g. berries), at the same time reducing the loss of weight
(significant criteria for fruit sales) in this manner improving the level of wastage. In last few
years, there is a shift in the consumption patterns of people for foods with high quality, more
hygienic, better taste and nonetheless these are achieved through ecological sustainable
practices (Blanc et al., 2019; Vinyes et al., 2017).

The International Food Policy Research Institute (IFPRI) has projected that in next forty years
palm oil harvesting will be doubled (Y. Zhang, You, Lee, & Block, 2020; Fernandez-Gago et
al., 2020). The state of Para in Brazil has underwent a growth of 157% in farming throughout
the years starting from 2004 till 2014 (Brand&o & Schoneveld, 2015). Para has high potential
for growth in production with state backing for bio-diesels and rising investments from multi-
national companies (MNCs), (Levitt & Araujo, 2017). Furthermore, supply chains based LCA
(life cycle analysis) are attaining worldwide attention, as an instrument to investigate and
articulate solutions for social and environmental effects for long-term systemic prospects. Life
cycle analysis is considered as the bottom up tactic which delivers information based on
evidence for sustainability development at corporate, countrywide and worldwide levels
(Munasinghe, Deraniyagala, Dassanayake, & Karunarathna, 2017; Y. Zhang et al., 2020). For
emerging nations, life cycle analysis study may aid in evading environmentally and socially
harmful consequences for developing sustainability by following the Balanced Inclusive Green
Growth (BIGG) approach (Munasinghe et al., 2017; Munasinghe, Jayasinghe, Ralapanawe, &
Gajanayake, 2016).

Integration of sustainability in the food sector is a relatively new area of investigation in the
sector (Venkatesh Mani et al., 2018). Still, there is a debate in several theories on how
businesses might integrate sustainability practices into their own systems. One approach
prevalent in the past literature is the “triple Bottom Line approach” by which businesses
attempt to maintain ecological, social and economic features in their businesses. For instance,
there are small agriculturalists in large numbers in the palm oil manufacturing, raising several
social concerns. In the year 2010, the Brazilian Government started the initiative of sustainable
production of palm oil (INCRA, 2010) with the purpose of encouraging alliances between
small agriculturalists and agribusinesses. The initiative allows agro-businesses to purchase

domestic palm fruits to broaden income sources and job prospects in the countryside while



preventing ecological complications or compromising the production of sustainable food
(Homma et al., 2014; Y. Zhang et al., 2020).

3. Research Methodology

To achieve the objectives, we adopted a systematic research methodology. Firstly, a literature
review on social SSC indicators was conducted with a list of the indicators identified
summarized in a table. Secondly, a questionnaire containing identified social SSC indicators
was developed and submitted to experts and decision-makers of Pakistan’s food sector for
refinement and validation. Then, the refined and finalized list of social SSC indicators is put
into questionnaire and submitted again to the experts and decision makers for data collected
which is further evaluated using DEMATEL to identity the most influential and influenced
indicators. Lastly, the results and outcomes of the research are discussed, and a conclusion is

presented. Figure 1 illustrates the solution methodology of this research study.
3.1 DEMATEL

In this study, DEMATEL is used as a solution and explanation methodology. DEMATEL has
been employed due to two major reasons: First, it has the ability to convert qualitative judgment
into quantitative prioritization robustly. Second, questionnaire developed using DEMATEL
allow experts to understand the research objectives clearly, hence minimises inconsistency
ratio. Literature shows that DEMATEL is a successful and effective MCDM method used in
determining the most influential and influenced indicators. This method is also helpful for the
development of long-term strategies to achieve the desired goal (Chou et al., 2012). The
DEMATEL is a renowned method. It’s a widely applied multi-criteria decision making
(MCDM) technique that is used by many authors in the past to analyze factors, indicators,
barriers, and critical success factors to find influence of factors or indicators from a
recommended list (Altuntas & Dereli, 2015; A. Kumar & Dixit, 2018; Li & Mathiyazhagan,
2018; Lin, Yang, Kang, & Yu, 2011; Wang et al., 2012)(Govindan et al. 2014a Wu and Chang,
2015). This approach is also used to solve a complex industrial problem (Li & Mathiyazhagan,
2018). According to Wu and Lee (2007), DEMATEL is one of the most suitable MCDM
methods to examine an association concerning different factors in a complicated situation. It is
also useful to find out the most influential factors, the most influenced factors, and the
independent factors. Lin et al. (2011) mentioned that it is helpful in getting mathematical

solutions in many academic fields. These researchers show that DEMATEL is effective and



efficient tool to aid in analyzing the relationship among a list of validated factors. Our
motivations for adopting and using DEMATEL methodology in this research are listed below:

e Mostly, Social SSC indicators depend on each other in decision-making process.
e It is hard to evaluate a few of the social SSC indicators because of their subjective nature.

e The methodology provides a measure for the quantitative analysis of the indicators.

Literature Review on social
SSC indicators
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v !
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Figure 1: Proposed Research Methodology

The steps for the DEMATEL procedure are discussed below (Altuntas & Dereli, 2015; Li &
Mathiyazhagan, 2018):

Step 1: In the first step, the average initial matrix will be developed using the experts’ opinion.
Experts give their opinion based on a linguistic scale (0-4), as mentioned in appendix 1. They
perform pair-wise comparisons between the indicators and develop the relationship among
them.

Step 2: In the second step, by normalizing the initial average matrix obtained in step 1 the

initial influence matrix will be developed.

Step 3: In third step, the total relationship matrix is developed using equation 1 below.
T=N (I-N)? (1)

Where, ‘I’ denotes the identity matrix

Step 4: In the fourth and final step, the casual diagram is developed. The Sum of columns (cj)
and the sum of rows (ri) represent the vectors of the total relationship matrix. The vector (ri+cj)
on the horizontal axis is named as prominence and shows the overall effect exhibits by indicator
“I” and similarly, the vertical axis (ri-cj) named as relation and divide indicators into two
different groups which are cause group and effect group. If (ri-cj) is negative, then indicators
are grouped into effect group. Similarly, if (ri-cj) is positive, then indicators are grouped into

cause group.

4. Case study

4.1 Case background and problem description

The study selected and used Pakistan and its food sector for many reasons, some of which are

discussed in the following paragraphs and sentences.

Pakistan is the 43rd biggest economy in the world and the 6th most populated nation. Currently,
in the international economic and financial scenario, Pakistan, through quick industrialization
and rapid development, is being viewed as a leading developing business sector economy in
South Asia that is headed for a further development phase (Wing & Finance, 2018). Pakistan
is being categorized as one of the Next Eleven (N-11) nations that can develop into one of the
world's more significant economies in the 21st century (Club, 2019). There is a growing white-

collar base and home to globally 6th largest population with an increasing working-class in
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Pakistan. Starting in 2018, there are around 17 million white-collar family units and 102 million
working-class people (Bashir, Arshad, Asif, & Khalid, 2020).

The processed food sector is the second biggest sector of Pakistan after the textile sector,
representing 16% of jobs in the manufacturing industry and 27% of the total value-added
production. The food processing industry contains all the agrarian food produce. This industry
alone records for 21% of the GDP of Pakistan and incorporates the principal processing of
grains, flour, pulses, organic products, vegetables, and sugar. In excess to 22 assortments of
vegetables are yielded in Pakistan and there are roughly 1400 flour plants. In the world,
Pakistan is positioned fifth for acreage of sugarcane and ninth in the production of sugarcane.
The most significant wellspring of vegetable protein in Pakistan is Pulses, which are nurtured
on 5% of the entire harvested area (Prime Minister Office, 2020). The territory integrates all
the foodstuff that is agriculturally produced. This includes the processing of grains, pulses,

flour, fresh food, vegetables and fruits.

Most reliable food processing units incorporate both national and global brands. The food
business represents value addition of 3-5%, which can simply be improved up to 10% owing
to farmer's capacity building and research-based innovation, traders, entrepreneurs, processors,
and service providers (Mahmood et al., 2020). For significant food-related produces, Pakistan
is among the world's 15 top nations. An assortment of animal breeds, vegetables, fruits and
essential food crops is supplied inside the state, which is adequate for household needs in
addition to international trade. With more than 220 million customers, the position of the eighth
biggest global market is also held by Pakistan. Customers spend an average of 42% of their
salary on food-related products. The manufacturing sector of Pakistan employs 16% of all
employment (Khurshid, 2019).

Pakistani researchers and scholars pay attention to food industries and food component
manufacturing industries regarding their social SSC indicators. It is difficult for them to
identify the influential indicator of improvement in social SSC performance. In this study, 14
social SSC Indicators are considered from previous literature, and identified indicators were
validated by industrial experts. Demographics of industrial and academic experts participated

in the validation of identified social SSC indicators are mentioned in Table 1 below.
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Table 1: Experts Demographics

n=43 %
Experience
3 to 5 years 4 9
6 to 10 years 13 30
11 to 15 years 21 49
16 years + 5 12
Education
PhD 2 5
MS 15 35
MBA 17 40
BE 9 21
Designations
Dy Manager 4 9
Manager 16 37
Senior Manager 18 42
Dy General
Manager 3 7
General Manager 2 5
Departments
Supply Chain 12 28
Production 9 21
Planning 7 16
HSE 8 19
Compliance (HSE) 7 16

The finalized indicators for social SSC Indicators are shown in Table 2 below.

Table 2: Social SSC Indicators

S. No. | Key Social SSC Indicator Reference
1 SSSCI 1 Rate of complaints against | Azapagic, Millington, and Collett (2006);
sustainability Kylili, Fokaides, and Jimenez (2016)
2 SSSCI 2 | Balance between work and life I(\ggrllgl)e y and Davis (2007); Ni, Li, and Tang
3 SSSCI 3 Education and public awareness | Wright (2002);
about sustainability Hopkins and McKeown (2002)
4 SSSCI 4 | Employer rights Van Bommel (2011); Wilding et al. (2012)
5 SSSCI 5 Safe  and  healthy  working | Closs, Speier, and Meacham (2011); De Brito,
environment Carbone, and Blanquart (2008); Smith (2008)
6 SSSCI 6 | Rate of employee turnover Veleva and Ellenbecker (2001)
7 | sssci7 | Complaints management system | o oa and Wheeler (1997)
against sustainability
. . Hutchins and Sutherland (2008);
8 SSSCI8 | Working conditions Eltayeb, Zailani, and Ramayah (2011)

12




9 SSSCI19 | Customer feedback system E. Innes and Booher (2000)
Rate of child labor and human rights | Azapagic et al. (2006); MacNaughton and

10 SSSCI 10

complains Frey
11 SSSCI 11 | Social welfare development De Brito et al. (2008); Smith (2008)
12 SSSCI 12 Employee education and career Matos_and Hall (2007);
development Hutchins and Sutherland (2008)

Olorunniwo and Li (2010);
Keating, Quazi, Kriz, and Coltman (2008)

14 SSSCI 14 | Community connection and support | Eltayeb et al. (2011); Closs et al. (2011)

13 SSSCI 13 | Transparency and ethics

4.2 Design of Questionnaire and Data Collection

A survey questionnaire, as shown in appendix 1, was developed to gather experts’ opinions.
This questionnaire was sent to 43 experts who are working in leading food sectors in Pakistan.
Experts were chosen based on their experience and involvement in sustainability-related
decision making in their organizations. All the experts have more than 8 years of experience,
and their minimum education was graduation. The selection of experts was also based on their
interest in our study participation, and one of the authors visited the selected companies and
got their consent to participate in this study. Experts were selected using the expert sampling
technique; a non-probability sampling technique. This technique is a sub-case of purposive
sampling in which the researcher relies on his own expertise to select the sampling unit. It
involves the consolidation of a sample of individuals with some definitive experience and
expertise in a particular field. The first step in expert sampling is define the criteria of expert.
For the purpose of this study we define experts as the individual working in the supply chain
or related departments for the minimum of last three years at the position of deputy manager
or above. Various studies (e.g. Mubarik 2015, Mubarik et al., 2016) have followed this
approach. We have selected 43 experts to get their expert opinions about socially sustainable
supply chain. Owing to the nature and architecture of multi-attribute data management
approaches including DEMATEL, sample size around 30 is considered highly appropriate. A
vast majority of the multi attribute decision making studies take sample size of between 10 and
15 (Mujahid et al., 2019). In this context, the sample size of 43 is deemed adequate. Before
data collection, the objective, purpose, and aim of the study was briefed. The importance of the
research was also highlighted to the experts and their initial queries were clarified at the
beginning. After initial discussion and clarification of a few queries, all experts received
questionaries’ via email. Within the specified time allocated to them, all the completed

questionnaires were received.
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4.3 DEMATEL calculation process

Step 1: In this step, each selected expert was given a one - 14 X 14 matrix comprising of the

social SSC indicators to perform pairwise comparisons using a 5-point linguistic scale ranging

from (N) ‘no influence’ to (VL) ‘very high influence’. The direct relationship matrix was

obtained from all experts from the food sector and overaged to obtain an integrated response.

Results of direct relationship matrix showed in Table 3 below.

Table 3: Direct relationship matrix (average)

SSSCI [ SSSCI [ SSSCI [ SSSCI | SSSCI | SSSCI | SSSCI | SSSCI | SSSCI | SSSCI [ SSSCI | SSSCI | SSSCI | SSSCI
1 2 3 4 5 6 7 8 9 10 11 12 13 14
SSSCI1 | 0.00 |350 |325 |[193 |[300 |200 |[250 |270 |200 |150 3.00 2.85 3.50 2.50
SSSCI2 | 4.00 |0.00 |357 |[300 |450 |400 |[300 |250 |200 |250 3.00 371 3.50 4.25
SSSCI3 | 250 | 250 |000 |[243 |293 |400 |221 |243 |257 |500 2.50 3.00 2.79 2.93
SSSCI4 |3.00 |250 |300 |[000 |271 |400 |221 |250 |264 |257 2.64 2.36 2.86 2.79
SSSCI5 | 350 |2.86 |257 |[229 |000 |329 |[257 |300 |236 |271 2.79 2.50 2.79 2.71
SSSCI6 | 4.00 |279 |243 |[243 |279 [000 [236 |271 |271 |179 2.29 2.36 250 2.64
SSSCI7 |314 |229 |200 |[200 |243 |1.86 |000 |236 |200 |1.86 2.29 1.93 2.14 2.57
SSSCI8 |[350 |450 |207 |300 |28 |271 (193 [000 |[221 |1.93 2.21 2.36 2.29 2.50
SSSCI9 |[250 | 195 |200 |179 |214 |236 |[214 [193 |000 |164 2.50 2.07 2.50 2.57
SSSCI10 | 400 | 250 |400 |243 |250 |236 (221 |[214 [200 |0.00 271 2.21 271 2.86
SSSCI11 | 2.36 | 200 |236 |214 |279 |214 |[214 |[257 |236 |264 0.00 2.79 2.64 2.93
SSSCI12 [ 3.00 | 293 |264 |293 |293 |264 (243 |[264 |243 |286 2.86 0.00 2.93 2.86
SSSCI13 [ 350 | 200 |236 |221 |279 |314 |[243 |[250 |250 |264 2.64 250 0.00 2.79
SSSCI14 | 450 | 250 |350 |300 |236 |200 (250 [300 |[200 |325 3.50 2.50 3.75 0.00
Step 2: In this step, the initial influence matrix was normalized, and it is shown in Table 4.
Table 4: The normalized direct-influence matrix X for indicators
SSSCI | SSSCI | SSSCI [ SSSCI | SSSCI | SSSCI [ SSSCI [ SSSCI | SSSCI [ SSSCI [ SSSCI | SSSCI | SSSCI [ SSSCI
1 2 3 4 5 6 7 8 9 10 11 12 13 14
SSSCI1 | 000 [0.08 |007 |004 [007 [005 |006 |006 |0.05 |003 0.07 0.07 0.08 0.06
SSSCl2 | 009 [0.00 |008 |007 [010 [009 |007 |006 |0.05 |0.06 0.07 0.09 0.08 0.10
SSSCI3 | 006 [0.06 |000 |006 |007 [009 |005 |006 |006 |O011 0.06 0.07 0.06 0.07
SSSCl4 | 007 [0.06 |007 |000 [006 [009 |005 |006 |0.06 |0.06 0.06 0.05 0.07 0.06
SSSCI5 | 008 [0.07 |006 |005 |[000 [008 |006 |007 |0.05 |0.06 0.06 0.06 0.06 0.06
SSSCI6 | 009 [0.06 |006 |006 |006 |000 |005 |006 |0.06 |004 |005 0.05 0.06 0.06
SSSCI7 | 007 [0.05 |005 |005 |006 |004 |000 |005 |0.05 |004 |005 0.04 0.05 0.06
SSsCl8 | 008 [010 |005 [007 |007 [006 |004 |000 |0.05 |004 [005 0.05 0.05 0.06
SSSCI9 | 006 [0.04 |005 |004 |005 |005 |005 |004 |000 |004 |006 0.05 0.06 0.06
SSSCI10 | 009 [0.06 | 009 |006 |006 [005 |005 |005 |0.05 |0.00 0.06 0.05 0.06 0.07
SSSCI11 [ 005 [0.05 |005 |005 [006 [005 |005 |006 |0.05 |0.06 0.00 0.06 0.06 0.07
SSSCI12 | 007 [0.07 | 006 |007 |007 |006 |006 |006 |0.06 |007 0.07 0.00 0.07 0.07
SSSCI13 | 008 [ 0.05 | 005 |005 |006 [007 |006 |006 |0.06 |0.06 0.06 0.06 0.00 0.06
SSSCI14 [ 010 [0.06 | 008 |007 |005 |005 |006 |007 |0.05 |007 0.08 0.06 0.09 0.00
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Step 3: In this step, the total relationship matrix was obtained by using equation 1 and shown
in Table 5.
Table 5: Total Influence matrix T for indicators

SSSCI | SSSCI | SSSCI | SSSCI | SSSCI | SSSCI | SSSCI | SSSCI | SSSCI | SSSCI | SSSCI | SSSCI | SSSCI | SSSCI

1 2 3 4 5 6 7 8 9 10 11 12 13 14
SSSCI 1 0.29 0.31 0.31 0.25 0.31 0.29 0.26 0.28 0.24 0.25 0.30 0.28 0.32 0.30
SSSCI 2 0.44 0.29 0.38 0.33 0.40 0.39 0.32 0.33 0.29 0.33 0.36 0.36 0.38 0.40
SSSCI 3 0.37 0.31 0.26 0.28 0.33 0.35 0.27 0.29 0.27 0.35 0.31 0.31 0.33 0.33
SSSCl1 4 0.36 0.29 0.31 0.22 0.31 0.34 0.26 0.28 0.26 0.28 0.30 0.28 0.32 0.31
SSSCI 5 0.37 0.30 0.30 0.27 0.25 0.32 0.27 0.29 0.26 0.29 0.30 0.29 0.32 0.31
SSSCI 6 0.37 0.29 0.29 0.26 0.30 0.24 0.25 0.28 0.25 0.25 0.28 0.27 0.30 0.30
SSSCI 7 0.31 0.25 0.25 0.22 0.26 0.24 0.17 0.24 0.21 0.23 0.25 0.23 0.26 0.26
SSSCI 8 0.36 0.33 0.29 0.28 0.31 0.30 0.25 0.22 0.25 0.26 0.28 0.28 0.30 0.30
SSSCI1 9 0.29 0.23 0.24 0.21 0.25 0.25 0.22 0.22 0.16 0.22 0.25 0.23 0.26 0.26
SSSCI110 | 0.37 0.29 0.33 0.27 0.30 0.30 0.26 0.27 0.25 0.22 0.29 0.27 0.31 0.31
SSSCI'11 | 0.32 0.26 0.27 0.24 0.29 0.27 0.24 0.26 0.24 0.26 0.22 0.27 0.29 0.29
SSSCI12 | 0.36 0.31 0.31 0.28 0.32 0.31 0.27 0.29 0.26 0.29 0.31 0.23 0.32 0.32
SSSCI 13 | 0.36 0.27 0.29 0.26 0.30 0.30 0.25 0.27 0.25 0.27 0.29 0.27 0.24 0.30
SSSCI14 | 041 0.31 0.34 0.30 0.32 0.31 0.28 0.31 0.26 0.31 0.33 0.30 0.35 0.27

Step 4: In this step, the casual diagram is determined based on the sum of rows (ri), the sum of

columns (cj), as shown in Table 6 below.

Table 6: Sum of influences given and received on the indicator of social SSC indicators

Social sustainable supply chain indicators ri Cj ri+cj|ri-cj
Rate of complaints against sustainability (SSSCI1) 3.99 4.98 8.97 -0.98
Balance between work and life (SSSCI2) 5.00 4.04 9.04 0.96
Education and public awareness about sustainability (SSSCI3) 4.35 4.15 8.50 0.21
Employer rights (SSSCI14) 4.13 3.67 7.80 0.46
Safe and healthy working environment (SSSCI5) 4.15 4.25 8.40 -0.10
Rate of employee turnover (SSSCI6) 3.92 4.20 8.12 -0.29
Complaints management system against sustainability (SSSCI7) | 3.37 3.58 6.95 -0.20
Working conditions (SSSCI8) 4.00 3.84 7.84 0.15
Customer feedback system (SSSCI19) 3.28 3.47 6.75 -0.19
Rate of child labor and human rights complains (SSSCI110) 4.03 3.82 7.85 0.21
Social welfare development (SSSCI11) 3.70 4.05 7.76 -0.35
Employee education and career development (SSSCI2) 4.17 3.86 8.04 0.31
Transparency and ethics (SSSCI13) 3.92 4.28 8.20 -0.36
Community connection and support (SSSCI14) 4.42 4.25 8.67 0.17

Based on the above-mentioned Table 6, prominence indicator (ri + cj) and relative indicators

(ri — ¢j) rankings are mentioned in Table 7 and Table 8, respectively.

Table 7: Prominence vector (ri + cj)

Rank | Indicator | ri+cj
1 SSSCI 2 9.04
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2 SSSCI 1 8.97
3 SSSCI 14 8.67
4 SSSCI 3 8.50
5 SSSCI 5 8.40
6 SSSCI 13 8.20
7 SSSCI 6 8.12
8 SSSCI 12 8.04
9 SSSCI 10 7.85
10 SSSCI 8 7.84
11 SSSCI 4 7.80
12 SSSCI 11 7.76
13 SSSCI 7 6.95
14 SSSCI 9 6.75

Table 8: Relative vector (ri - cj).

Rank | Cause group - | . cj
Indicators
1 SSSCI 2 0.96
2 SSSCI 4 0.46
3 SSSCI 12 0.31
4 SSSCI 10 0.21
5 SSSCI 3 0.21
6 SSSCI 14 0.17
7 SSSCI 8 0.15
Rank | [odicators. | 11-C
8 SSSCI 5 -0.10
9 SSSCI 9 -0.19
10 SSSCI 7 -0.20
11 SSSCI 6 -0.29
12 SSSCI 11 -0.35
13 SSSCI 13 -0.36
14 SSSCI 1 -0.98

Figure 2 below shows the casual diagram for social SSC indicators
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Figure 2: Casual diagram for social SSC indicators
5. Result Analysis and Discussion

In this study, we utilized DEMATEL approach and the results can be found in Tables 7 & 8
and Figure 2. Table 7 provides the prominence vector (ri + cj) while Table 8 provides the
relative vector (ri - ¢j), and Figure 2 depicts the casual diagram for social SSC indicators. From
Table 8, seven indicators were found to be in the cause group and these include “Balance
between work and life” (SSSCI 2), “Education and public awareness about sustainability”
(SSSCI 3), “Employer rights” (SSSCI 4), “Working conditions” (SSSCI 8), “Rate of child labor
and human rights complains” (SSSCI 10), “Employee education and career development”
(SSSCI 12), and “Community connection and support” (SSSCI 14). Similarly, from Table 8,
seven indicators including “Rate of complaints against sustainability” (SSSCI 1), “Safe and
healthy working environment” (SSSCI 5), “Rate of employee turnover” (SSSCI 6),
“Complaints management system against sustainability” (SSSCI 7), “Customer feedback
system” (SSSCI 9), “Social welfare development” (SSSCI 11), and “Transparency and ethics”
(SSSCI 13), are listed as part of the effect group.

Several studies highlight the importance of work and life balance and did several analyses such
as on job satisfaction, satisfaction in working etc. (De Clercq, Brieger, and Welzel, 2019;
Laishram, Singh, and Konwar, 2020; Hakansson et al. 2019). Out of fourteen social SSC
indicators, “Balance between work and life” (SSSCI 2) indicator is the most essential indicator
and plays a vital role in Pakistan’s food industry. The results of this study show that Pakistan’s

food sector must pay greater attention to how they can help their workforce to balance work
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and life to aid in achieving higher social sustainability. This means that, the greater initiative
to improved overall social sustainability among Pakistan food companies in the sector comes
from inside of the organizations. This finding is in line with Stupar, Jovanovié¢, and Vojvodic,
2020; Cardillo and Longo (2020) study that concluded that, work and life balance is essential
in achieving overall social sustainability. The ri + ci values of each social SSC indicator and
its relative importance are shown in Table 7. According to prominence vector (ri + ci) values
in Table 7, “Balance between work and life” (SSSCI 2), “Rate of complaints against
sustainability” (SSSCI 1), and “Community connection and support” (SSSCI 4) are the top
three social SSC indicators out of fourteen indicators. The “customer feedback system” (SSSCI
9) indicator is the least prominence. It can be noted that organizations usually have an excellent
customer feedback system for their products, but they have a lack of customer feedback in
terms of social sustainability feedback.

Indicators that are part of the cause group indicators have an impact on overall social SSC
indicators. Therefore, organizations need to pay more attention to positive (ri — ci) values,
which means that the degree of influential impact (ri) is greater than the degree of influenced
impact (ci). In the cause group, “Balance between work and life” (SSSCI 2) is ranked the
topmost based on highest score of (0.96) followed by “Employer rights” (SSSCI4) with score
0.46 and “Employee education and career development” (SSSCI2) with score 0.31. Similarly,
from the casual diagram (figure 2), the rate of complaints against sustainability (SSSCI 1) has
the lowest priority with the least points (-0.98). Here it is essential to highlight that based on
our study results, Pakistan’s food sector indicators such as “Transparency and ethics” (SSSCI
13) and “Social welfare development” (SSSCI11) are not given much attention as these
indicators are ranked second last and third last with according to ri — cj values of -0.36 and -

0.35 respectively.
6. Theoretical and Practical Implications

The findings of the study offer some critical managerial implications. Before explaining how
a firm can attain social sustainability, it is imperative to emphasize that a socially sustainable
supply chains can assist organizations to attain sustainable competitive advantage and to better
compete in the market. Hence, SSC is a critical intangible resource that requires serious
attention by the management of organisations. The findings demonstrate that a firm in the food
industry can adopt the SSC in two stages. At the first stage, the firm needs to focus on the three
critical aspects of SSC. Those are maintaining a balance between work and life, enhancing

education and public awareness about sustainability, and working on employer rights. The
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need to attain work-life balance has not only been stressed in sustainability-related studies but
also a number of studies on Green HR practices and management considers it a critical factor
for effective management (Jermsittiparsert, Siriattakul, and Wattanapongphasuk, 2019; Luu,
2019; Ahmed et al. 2019). By adopting the strict office timings and discouraging unnecessary
overtime and late sittings, a firm can help to promote the work-life balance. Likewise, the
elimination of redundant work through proper business process re-engineering and adequate
staffing can also help a firm to attain work-life balance. Secondly, firms in the food industry
are suggested to adopt a comprehensive policy to raise education and awareness related to
sustainability. The first focus of the policy may be the employees of the organization. Through
sustainability training, short courses, and on the job training, employees can become receptive
to the sustainable supply chains. Likewise, including the sustainability-related
knowledge/education in the employee’s hiring criteria can also help a firm to hire the
employees with sufficient education and awareness about sustainability (Adjei-Bamfo et al.,
2019). This should not be limited to the firm’s employees but also should be extended to the

suppliers, customers, and society.

Through collaborative efforts with suppliers, company can significantly enhance the awareness
about the sustainable supply chain. These efforts can substantially contribute to building the
socially sustainable supply chain of a firm in the food sector of Pakistan. In addition to these
points, the firm should also look into the “employer rights” concerning SSC and its
responsibilities. Knowing such rights can help a firm to avail specific incentives, appreciations,
etc. provided by the governments to promote sustainability. After incorporating the above three
dimensions, in stage 2, the firm can proceed to work on the incorporation of the key points as
follows. These include establishing a culture of “suitability whistleblowing”—to raise the voice
against a person or department who is not following the SSC practices. It can be done through
the establishment of a proper complaint management system dedicated to deal with complaints
related to sustainability. It can be supplemented by improving the working conditions,
employee’s education and career development, and maintain a close connection with the
community. Putting together, working on a balance between work and life, education, and
awareness about sustainability, community connections, and managing complaints against
sustainability can help a firm to adopt SSC. In addition to the above, an adequately mapped
supply chains can greatly benefit a firm to attain social sustainability in particular and
sustainability in general. A well-mapped supply chains can not only help also promote a firm

to better connect with the suppliers, customers and community. Likewise, the adoption of
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sustainable sourcing can also help a firm to be socially sustainable. Sustainable sourcing of the
suppliers greatly helps the firm to adopt sustainability throughout the value chain.

7. Conclusion and Future Research Directions
7.1 Conclusion

The emphasis of this study was to assess the role of socially sustainable supply chains in
organizations. A considerable amount of work is done in many sectors and on the broader
sustainability, but social sustainability is given relatively less attention generally in emerging
economies and particularly in food sector. Thus, current study addresses the recent calls for
understanding complex phenomenon of social sustainability by adopting a multi-criteria data
management approach. In this context this study had three overarching objectives. First
objective was to identify the social SSC indicator from literature and validate through expert’s
judgment of food sector of an emerging economy of Pakistan. The second objective was to
identify the most influential and influenced social SSC indicator. The third objective was to
develop the casual diagram for social SSC indicator. Finally, in this study, DEMATEL

approach was adopted to analyze the data collected from food sector experts.

The findings of the study highlight the critical role of three factors, namely maintaining a
balance between work and life, enhancing the education and public awareness about
sustainability and working on the employer rights in attaining the socially sustainable supply
chain. The findings also reveal that consumers are likely to have assurance in food related
brands, are more willing to purchase the brand’s green products, and identifying ‘green action’
as an initiative directed towards consumers. Our findings also reveal that social welfare
development does not captivate the attention of experts in regard to establishing a socially
sustainable supply chain. It is also significant to observe that all the social SSC indicators in
the decision-making process are usually interdependent and involve cautious planning while
outlining strategies for socially sustainable supply chain. The results of this research can be
instrumental for researcher, decision makers, and consultants to identify the most influential
factors that has an influence on overall performance of SSSC. Findings also provides strategies
to emerging market food industries to adopt the social dimension of SSC in a more operative
and skilled manner. From fourteen SSSC indicators, Balance between work and life indicator
is the most essential indicators and plays an important role in considering emerging market

food businesses. Outcomes of this study shows that considered Pakistan’s food sector should
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pay attention to the balance between work and life of their work force to achieve the aspect of
sustainable social sustainability.

7.2 Limitation and future research directions

As in all research works, this study also comes with some limitations and these provide some
opportunities for future research. One key limitation of this study is the use few experts from
a single emerging economy nation and subjective approach of the study. This can be overcome
by combining both domestic and foreign experts from the food sector of other emerging
economies with statistical equation modeling on a larger sample size of experts. Also, this work
can be directed to tackle different problems from other sectors or industries utilizing diverse
MCDM techniques For example, the work can be used in the energy and transport sector of
Pakistan to understand the issues of low productivity and efficiency.
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Appendix

Survey Questionnaire

Position in company: Experience (yrs.):

Education level: Organization type:

We are conducting a research study to identify the influential social sustainable supply chain
(SSC) indicators and rank them in the food sector of Pakistan. SSC indicators are those which
are essential for organization to measure social sustainability. These indicators help
organizations to achieve social dimension of sustainability in their way of doing business.
Below table shows 14 indicators that were identified from literature. You are required to use

the below comparison table to compare each indicators and their influence of indicator i on

indicator j.
Comparison Scale Table
Numeral | Definition
0 No influence
1 Low influence
2 Medium influence
3 High influence
4 Very high influence

Key Table for Indicator

Key Criteria

SSSCI 1 Rate of complaints against sustainability

SSSCI 2 Balance between work and life

SSSCI 3 Education and public awareness about sustainability
SSSCl1 4 Employer rights

SSSCI 5 Safe and healthy working environment

SSSCI 6 Rate of employee turnover

SSSCI 7 Complaints management system against sustainability

SSSCI 8 Working conditions

SSSCI 9 Customer feedback system

SSSCI1 10 Rate of child labor and human rights complains
SSSCI 11 Social welfare development

SSSCI 12 Employee education and career development
SSSCI 13 Transparency and ethics

SSSCI 14 Community connection and support
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i/j

SSSCl11

SSSCI 2

SSSC1 3

SSSCl1 4

SSSCI1 5

SSSCI1 6

SSSCI1 7

SSSC1 8

SSSCI1 9

SSSCI 10

SSSCI 11

SSSCI 12

SSSCI 13

SSSCI 14

SSSCI'1

SSSCI 2

SSSCI 3

SSSCI 4

SSSCI'5

SSSCI 6

SSSCI'7

SSSCI 8

SSSCI 9

SSSCI 10

SSSCI 11

SSSCI 12

SSSCI 13

SSSCI 14
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