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Sustainability 1s hinged on innovation. The importance of sustainable mnovation management in sustainable supply chain
management (SSCM) cannot be underestimated. Studies on SSCM have emphasised the need for sustaimable mnovation 1n
achieving sustainability but none provide deep mnsights into sustainable mnovation management in SSCM implementation.
This lack of research depth stimulates this study to identify and investigate criteria for sustamnable supply chain management
mnovation advancement. This paper proposes a sustamable innovation critenia framework for mvestigating sustamable sup-
ply chamns in manufactuning companies. To exemplify the applicability and efficiency of the proposed framework, a sample
of five Indian manufacturing companies are used to evaluate and prioritise the sustamnable mnovation management criteria,
usmg the “best—worst’ multi-criteria decision-making (BW-MCDM) model. The critenna weights for all companies from
BWM are aggregated, averaged and used for ranking. The respondent managers viewed ‘financial availability for innova-
tion” as the most important sustainable mnovation sub-criteria. The results of the study will inform industrial managers.,
practitioners and decision-makers on which criteria to focus on during the implementation stage, to increase sustamability in
manufacturing supply chains, and further advance corporate and supply chain sustainable development. The framework may
also serve as a theoretical construct for a future empirical study on sustainable supply cham mnovatien m the manufacturing
sector. This paper sets the stage for further research m sustamable innovation practices i the manufacturing sector and its
supply chains.

Keywords: supply chain management; sustamability; mnovation management; manufacturing; best—worst method;
environment

1. Introduction

Environmental and human system damage, the consequences of industrial activities since the industrial revolution. 1s a
rising global concern (Chen, 2008; Kusi-Sarpong et al. 2013). The debate on sustainable development has grown expo-
nentially and recerved increasing attention in the sustainability and supply chain management arena (Seuring and Miiller
2008; Fahimma. Sarkis, and Davarzan 20135). Increasing public awareness. stricter government regulatory requirements.
and market pressure have forced many firms to integrate sustainability into their supply chams (Kusi-Sarpong, Sarkis. and
Wang 2016a, 2016b; Bai, Kusi-Sarpong, and Sarkis 2017). Several policy mterventions have been implemented to remedy
such damage, but these initiatives are unfortunately mostly internally focused: limiting the scope of addressing comprehen-
sive industrial sustainable management concerns (Chen, 2008). Managing these sustainability issues effectively requires an
extended perspective beyond a focal firm to include supply chain partners (Isaksson. Johansson. and Fischer 2010; Kusi-
Sarpong et al. 2015). Sustamnable supply chain management (SSCM) can be described as managing organisational supply
chains to maximise profitability, improve the social well-being of its stakeholders and reducing negative envirenmental
impacts (Hassini, Surti, and Searcy 2012).

For example. the manufacturing sector as a product system relates directly and indirectly to economic wealth creation.
impact on the natural environment and social systems along the product’s life cycle (Warren. Rhodes. and Carter 2001;
Kusi-Sarpong et al. 2015). Responding to these multi-stakeholder pressures and concemns (Badn Ahmadi. Petrudi, and
Wang 2017) 1s important for sustamable development progress.

Achieving sustainable development will require the implementation of sustainable innovations (Horbach 2005; Boons
et al. 2013). Sustainable innovation can be defined as introducing novel. or modifications in. production processes. tech-
niques, systems, organisations and products to lessen environmental damage. These innovations should also provide similar
or greater value with improved economic. social and organisational performance (Hafkesbrink and Halstrick-Schwenk 2003;

*Correspondmg author. Email: simonov2002(@yahoo.com

© 2018 Informa UK Limited trading as Taylor & Franeis Group



Joumnal of Environmental Management 226 (2018) 201-216

Contents lists available at ScienceDirect

Journal of Environmental Management

ELSEVIER

journal homepage: www .elsevier.com/locate/jenvman

Research article

Assessing organizations performance on the basis of GHRM practices using | ) |
BWM and Fuzzy TOPSIS o

Himanshu Gupta

Department of Monagenent Shufiss, Indion it of Technology Roorker, [ndia

ARTICLE INFO ABSTRACT

Keywards: Over the past few years, the nead for sustainable environmental management has increased rapidly and green
GHREM management has emerged as an important tool for the same. The role of Green Human Resource Management
EWM (GHRM) practices in environmental management and green management is widely known but still lesser dis-
Fuezy ms o cused in academic literature. Thus, redlizing the importance of GHRM in envimonmental management by ar-
Mamfacticing organizations ganizations, this study attempts to identify the important practices of GHREM and evaluate the performance of
manufacuring organizations using GHRM practices A three-phase methodology is used for the same. The first
phase invaolves identification of GHRM practices in manufacturing organizations through literature review and
expert opinion. The second phase involves ranking of GHRM practices using Best Worst Method (BWM) and third
phase methodology involves evaluating manufacturing organizations on the baszis of GHRM practices using
Fuzzy Techmigue for Order Preference by Similarity to Ideal Solution (TOPSIS). This research can help managers
to identify important practices of GHRM for their organization. This study also provides a framework for

managers to evaluate their organization’s performance on the basis of GHRM practices.

1. Introduction

Increased manufacturing facilities have cavsed a transformative
change in the economic condition of the developing countries, these
changes are greatly influenced by resource constraints and environ-
mental challenges (Marquis et al., 2015; Ren et al., 2017). Also, pres-
sure from stakeholders has forced the modem-day organizations to
introduce environment-friendly processes and activities (M oling-Azorin
et al, 2009). Organizations commitment towards saving the environ-
ment is an indicator of its environmental performance, the performance
depends on the following criteria: ability of the organization to cntrol
the pollution, lesser discharge of waste in the environment, im-
plementation of recycling and reuse practices at the organization and
implementation of systems like 150 14001 at the organimton. All these
activities and systems require direct involvement of Human Resource
Management (HRM) department (Lober, 1996; del Brio et al. 2007).
The success of these pro-environmental strategies is ensured only when
they are well aligned with organizations HRM practices (Collins and
Clark, 2003). For any new strategy to succeed, organizations require
competent manpower and resources that are well trained in performing
that task (Jiang et al., 2012). Similarly, implementing green practices in
the organization for environmental protection is an arduous task which
is largely dependent on the availability of right worldorce and

E-mail address himanshuguptadomsi@gmail com.
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managers. Thus, organizations need to develop a strong GHRM de-
partment that an recruit people with zeal owards environment pro-
tection and also train its current worlkforee to adopt and implement
these activities through proper training programs or by luring them
through rewards and special benefits (Mishra, 2017). Ren et al. (2017)
have given a working definition of GHRM as “phenomena relevant to
understanding relationships between organizational activities that im-
pact the natural environment and the design, evolution, implementa-
tion, and influence of HRM systems”,

GHRM although being a very important area for organizations is
still less researched and maost of the studies are done in western context
(Masri and Jaaron, 2017; Ragas et al., 2017; Tang et al., 2017). Almaost
all of these studies are based on either literatur e review or are focusing
on investigating the relationship between GHREM and some other con-
structs like organizational performance. No study has been done to rank
the practices of GHRM. With the aim to address these gaps, this study
has following object ves:

® This study aims to identify practices of GHEM in Indian context
through extensive literature review and expert opinion.

® This study aims to rank the practices of GHRM using a novel best -
Worst methodology.

® This study aims to rank manufacturing organizations on the basis of
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Fierce cmpetition and shrinking profits have impelled the airlines to stress upon improving the quality
of the services being provided to the customers. Customers have become very specific about their service
needs and often tend to shift to others that provide better services, Indian aviation industry i growing
exponentially with customer base growing to 2236 million in 2016 from 734 million in 2006, Service
quality is an important research topic but the studies conducted so far have used basic SERVQUAL model
and also there is limited studies in Indian airline context. So there is need to identify and then prioritize
the service quality attributes for airline industry. Best worst method is used to rank and prioritize at-
tributes of service quality that were identified through extensive literature review and VIKOR (ViscKri-
terjuska Optimizacija | Komoromisno Resenje ] methodology is used to rank the best airline with respect
o these attributes. Tangibiity, Reliability, security and safety and Tidket pricing are found to be most
important attributes of service quality and further analysis using VIKOR methodology suggests that
airline 2 is performing well on these attributes among the fve airlines taken for study. The service quality
attributes identified through extensive literature review and results obtained through MOYM analysis are
fruitful for airline managers o address service quality issues. Further, scope of future research work and

Keywaords:

Airline industry
Airline selection
Best worst met hod
Service quality
VIKOR

implications for airline industry managers have been discussed at the end to condude the paper.

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

Due to rapid industrialization and economic growth, spending
power of people has increased manifold in past few decades. Also
the working class prefers @ travel through airlines to save their
time (Jou et al, 2008} Airlines are competing fiercely to attract
customers as attracting more customers is crucial to their business
and growth in this cut throat competition (Park et al, 2005;
Hussain et al, 2015). To sustain in this competitive environment
and to retain their customers, providing superior service is
considered as top prionty for the airdines (Mustafa et al, 2005;
Chow, 2014). Customers are also becoming very specific about
their needs and tend to switch to other airline industry if one in-
dustry fails to satisfy their needs. The airine industry has changed
over the period of time drastically according to customer needs, like
competitive ticket pricing and providing quick response to their
problems.

Demand for air travel depends mainly on the economic condi-
tions and status of a country {Wuand Cheng, 2013 ). India has one of
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the rapidly growing aviation industry, the number of passengers
have increased from 73.4 million in 2006 to 223.6 million in 2016.
India is aiming to become third largest civil aviation market by the
year 2020 and largest by year 2030, The growth is mainly attributed
to frequent low cost carrers and huge amount of investment in
aviationsector{AAl 2016). To achieve the goal of becoming number
one aviation industry by 2030, airlines have to work towards
contimuously attracting new customers and retaining old customers
by providing services beyond the expectations of the customers,
and there can be numerous other attributes of measuring service
quality for Indian context apart from those suggested by SERVQUAL
model. The main reason for this difference is that India lies in low
income group country and service reguirement of people is
different and mainly focused on price apart from tangible services,
There only a few studies conducted to evaluate the service quality
parameters for airlines in Indian context. This study has three fold
contribution for readers and managers, it helps in identifying new
attributes of service quality for airline industry, traditionally only
SERVOQUAL model has been used in most of the studies. Second, this
study is one of the few studies conducted in Indian context
{Prakash and Barua, 2016b; Raut et al, 2016), and will help airline
managers to improve their service quality based on the preference
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Recent years have wimessed a significant rise inexploring the barners which abstruct adoption of green practices
by SMEs. There is a constant need to innovate in terms of produc s, processes, and management so that we can
overcome these bariers to green practices adoption and implementation. This study employs a three-phase
methodology to identify barriers and solutions to overcome these barriers o greeninnovation in SMEs. Through
extensive literature review and the opinion of seledive manager's, seven main category bamiers, thirty-six sub-
category bamriers, and twenty solutions o overcome these barriers were identified. BWM is used to rank these
barriers and Fuzzy TOPSIS is used to rank solutions to overcome these barners, Four Indian SME s are taken to ex-
emplify the proposed three paged model. To check the robustness of the model, a sensitivity analysis was akko
pirformed The results of the analysis can act as a stepping stone for SME managers to eliminate and overcome
barriers to green innovation in their firm and compete healthily in the market. The paper sets a framework for
future studies in this area of research-work.

@ 2018 Elsevier BV, All rights meserved.

1. Introd uc tion

these organizations than ever before { Mathiyazhagan et al., 2014). Or-
ganizations irrespective of their size or structure are essential for

Today, customers are more conscious about their environment than
ever before (Mumtaz et al, 2018). Also, the government is making
stricter regulations to control the emvironmental pollution caused by
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growth of a country and also contribute substantially towards the deg-
radation of the environment. Similarly, SMEs are the driving force be-
hind the dynamic growth of any economy. But, being smaller in size
their impact on environment goes unnoticed both at regional and na-
tional levels. Itis often guoted that they accord to around 70% of the
twtal industrial waste and pollution (Hillary, 1955; 2004). Consequently,
due to surmounting customer awareness, calls by various stakeholders
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Abstract

Incorporating green practices into the manufacturing process has gained momentum over the past few years and is a matter of
great concern for both manufacturers as well as researchers. Regulatory pressures in developed countries have forced the
organizations to adopt green practices; however, this issue still lacks attention in developing economies like India. There is an
urgent need to identify enablers of green innovation for manufacturing organizations and also to identify prominent enablers
among those. This study is an attempt to first identify enablers of green innovation and then establish a causal relationship among
them to identify the enablers that can drve others. Grey DEMATEL (Decision Making Trial and Evaluation Laboratory)
methodology is used for establishing the causal relationship among enablers. The novelty of this study lies in the fact that no
study has been done in the past to identify the enablers of green innovation and then establishing the causal relationship among
them. A total of 21 enablers of green innovation have been identified; research indicates developing green manufacturing
capabilities, resources for green innovation, ease of getting loans from financial institutions, and environmental regulations as
the most influential enablers of green innovation. Managerial and practical implications ofthe research are also presented to assist

managers of the case company in adopting green innovation practices at their end.

Keywords Green innovation - DEMATEL - Enablers - Grey theory - Decision making

Introduction

Compelled by deteriorating environmental condition due to
rapid industrialization and market pressures, environmental-
ists, industrialists as well as academicians are concerned about
incorporating green practices into the manufacturing process-
es (Zhu et al. 2013; Fahimnia et al. 2015). Efforts are being
made to incorporate green practices at an internal level in the
organization as well as the greening of upstream and down-
stream supply chain partners of the organization (Sarkis 2012;
Zhu et al. 2013; Agi and Nishant 2017). Further, due to
surmounting competitive pressure, organizations are dedicat-
ed to introducing products at a lesser price than their compet-
itors; this objective can be achieved only through certain
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innovations at their end. Green innovations which include
product, process as well as marketing innovation is the solu-
tion for modem-day organizations whose goal is to produce
environmentally fnendly products at cheaper price. Further,
UNEP (2016) in their agenda for sustainable development
identified resource efficiency and sustainable production and
consumption as a stand-alone goal for 2030, and to achieve
this goal of sustainable production and consumption, one of
the most important areas highlighted is green innovations
throughout the supply chain of the product, this further
strengthens the need to study about green innovations in
manufacturing sector. The government is also formulating
stringent policies for manufacturers so that environmental im-
pact of the products produced by these manufacturers can be
minimized. In order to comply with government regulations,
manufacturers are adopting green practices and this they have
to do without compromising on economic benefits of the
products (Govindan et al. 2016); green innovations are neces-
sary to accomplish this objective of producing green products
and that too at economical price. Companies are constantly
pushing towards green transition, but this transition is not easy
and often marred by a lot of barners; therefore, there is a need

ﬁ Springer



