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Abstract

The main focus of this study is to conduct a systematic literature review to integrate
lean, agile, resilient, green and sustainable (LARGS) paradigms in the supply chain
(SC) domain. To achieve this aim, several research questions were designed: First,
how to locate LARGS research in context of SC domain? For this, it is important to
understand which types of research articles should be selected for the study? Fur-
ther, where such studies were conducted (geographical location)? Second, what is
the focus of research in LARGS paradigm in SCs? For this, it is important to study,
which types of industries or sectors have been targeted in literature? In addition,
which tools and techniques have been used mostly? Third, what are the current
trends in the relationships of LARGS paradigms, among themselves, and with SC per-
formance measures? Fourth, what are the emerging issues, unexplored areas in this
field, based on these what could be future research avenues in this subject domain
have been proposed? A total of 160 relevant articles published during 1999-2019
were used for analysis. Based on analysis, findings are summarised, and main
research issues and possible future research directions in LARGS paradigms in SCs

are highlighted.
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(SCs) and their various stages have been facing various internal (oper-

ational) as well as external challenges. These external challenges may

Supply chain management (SCM) refers to within and in-between
linkages of suppliers, focal firms, distributors and customers/con-
sumers, to maintain the efficient and effective flow of materials,
information and money to meet the stakeholders' requirements
(Azevedo, Carvalho, & Cruz-Machado, 2011a; Carvalho, Azevedo,
Duarte, & Cruz-Machado, 2011; Azevedo, Carvalho, Duarte, & Cruz-
Machado, 2012). However, in the past few decades, supply chains

be associated with environment or nature and societies (Dahlmann &
Roehrich, 2019; Dey, Malesios, De, Chowdhury, & Abdelaziz, 2019;
Tasdemir & Gazo, 2018), technological disruptions with shorter
product life cycle (Carvalho, Azevedo, & Cruz-Machado, 2010, 2012;
Carvalho, Barroso, Machado, Azevedo, & Cruz-Machado, 2012),
global sourcing (Parkouhi, Ghadikolaei, & Lajimi, 2019) and customers'
demand uncertainty (Lotfi & Saghiri, 2018; Singh & Vinodh, 2017).
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These all challenges or issues make SC and its various stages ineffi-
cient, volatile, vulnerable and turbulent (Azevedo, Govindan, Carvalho,
& Cruz-Machado, 2013; Centobelli, Cerchione, and Ertz (2020); Lotfi &
Saghiri, 2018).

In addition, SC is facing various pressures from all stakeholders
for sustainable business development (Chang, Tsai, & Huang, 2019).
(2017); Rajeev, Pati, Padhi, and
Govindan (2017) and Digalwar et al. (2020) suggested that SC should

include the dimension of social and environmental performance mea-

Leon and Calvo-Amodio

sures into the conventional performance metrics. In addition to that,
Luthra, Garg, and Haleem (2016); Orazalin (2020); Ciccullo, Pero,
Caridi, Gosling, and Purvis (2018) and Zhan, Tan, Ji, and Tseng (2018)
discussed the relevance of sustainability. Abdollahi, Arvan, and
Razmi (2015) discussed the need for dynamism in SC and their various
stages, to remain competitive and meet the stakeholders' expectations
effectively and efficiently.

Thus, all these issues attract the scholar to investigate how the
various existing and emerging management philosophies or paradigms
help in avoiding the aforementioned challenges and achieve their
objectives to remain competitive in a SC.

Many research studies authored by Mohammed, Harris, Soroka,
and Nujoom (2019); Sen, Datta, and Mahapatra (2017); Govindan,
Azevedo, Carvalho, and Cruz-Machado (2015); Sayyadi Tooranloo,
Alavi, and Saghafi (2018); Chavez, Yu, Sadiq Jajja, Lecuna, and
Fynes (2020) and Thanki and Thakkar (2016) highlighted the impor-
tance of various evolving practices and theories and suggested to res-
tructuring the traditional management philosophies such as lean and
agile to survive. Wong, Wong, and Boon-itt (2018); Luthra et al. (2016);
Azevedo, Carvalho, and Cruz-Machado (2016) and Dey et al. (2019) dis-
cussed the role of various emerging paradigms or integration of para-
digms such as lean, agile, resilient, and green (LARG), green with
sustainability, and leanness, greenness with agility and resilience in this
highly competitive environment for supply chains. In the past years, the
research on the integration of various combinations of lean, agile, resil-
ient, green and sustainable (LARGS) paradigms in SC domain got
enough attention from academic researchers and practitioners. How-
ever, no such research study was conducted that discusses how many
integrations of above-mentioned paradigms are possible. Also, how
research based on these paradigms was evolved in the supply chain
domain? The previous research studies discussed the synergies and
differences among these paradigms and their attributes considering
few at a time. Naylor, Naim, and Berry (1999), Christopher (2000),
Mason-Jones, Naylor, (2000), Bruce, Daly, and
Towers (2004), Vonderembse, Uppal, Huang, and Dismukes (2006) and

Agarwal, Shankar, and Tiwari (2006) discussed linkage of lean and agile

and Towill

(LA) paradigms; Christopher and Peck (2004) discussed linkage of agile
and resilient paradigms; and Dues, Tan, and Lim (2013) and Lartey
et al. (2020) discussed linkage between lean and green paradigms.
Carvalho, Duarte, and Cruz-Machado (2011) explain the linkage of
LARG paradigms. However, no study considers sustainable standards
in addition in their framework. Therefore, to fill this research gap, this
study is a unique research study that seeks integration of LARGS para-

digms in domain of SCs. In LARGS, L stands for lean/leanness, A stands

for agile/agility, R stands for resilient/resilience, G stands for green/
greenness and S stands for sustainable/sustainability.

Hence, this research aims to understand the development and
integration of LARGS research fields over the years to identify the
unexplored areas and propose future research directions. In this

sense, this study addresses the four research questions:

RQ1. How to locate LARGS research in context of SC domain? For
this, it is important to understand which types of research arti-
cles should be selected for the study? Further, where such

studies were conducted (geographical location)?

RQ2. What is the focus of research in LARGS paradigm in SCs? For
this, it is important to study which types of industries or sec-
tors have been targeted in literature? In addition, which tools

and techniques have been used mostly?

RQ3. What are the current trends in the relationships of LARGS par-
adigms, among themselves, and with supply chain performance

measures?

RQ4. What are the emerging issues, unexplored areas in this field,
based on these what could be future research avenues in this
subject domain have been proposed?

To fulfil the purpose of this research, systematic literature review
(SLR) methodology proposed by Webster and Watson (2002), Levy
and Ellis (2006) and Garza-Reyes (2015) has been adopted with some
modification in this study. The remaining paper is divided into six dif-

ferent sections, whose details are provided one by one in the paper.

2 | LARGS PARADIGMS

The term ‘LARGS’ stands for lean, agile, resilient, green and sustain-
ability. These all paradigms have their respective objectives, focus
and importance in the SC domain; however, they serve for a common
purpose, that is, to make supply chain competitive, efficient and
effective.

LA paradigms in supply chains work from the customer perspec-
tive; for example, lean focuses on the customer value creations
through nonvalue-added (NVA) activities or waste elimination, and
agile supply chains focus on the uncertain customer demand. While
resilient practices work towards how SC operations respond to the
unexpected event. Green SCs focus on minimisation of the ecological
impact and sustainable supply chains. The SC sustainability concept
urges for embracing the triple bottom line concepts, which has all
three dimensions, that is, economic, social and environmental.

Table 1 discusses the LARGS paradigms SC features, mostly
based on the definitions, purpose, key ingredients, strategic advice,
advantages, limitations, market and products, production or focal firm,
performance measurement or competitive priorities, practice tools

and planning level.
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3 | METHODOLOGY
SLR helps in understanding the existing body of knowledge, research
gaps and position the direction for future research (Thome, Scavarda,
& Scavarda, 2016). Rafi-Ul-Shan, Grant, Perry, and Ahmed (2018)
defined the SLR method as an evidence-based method with four fun-
damental principles, namely, heuristic nature, transparency, explana-
tory and inclusivity that make it more robust. According to Garza-
Reyes (2015), the SLR method brings transparency and appropriate
rigour in the literature review process. Rafi-Ul-Shan et al. (2018) and
Carter and Liane Easton (2011) further added that it minimises the
researcher biases, thereby enhancing the reliability of research.

In Table 2, an outline of SLR methodology is shown, and it has

been discussed in the upcoming section.

4 | INPUT PHASE

Based on SLR methodology, initially Google Scholar was used to

explore the publications in this field. Then, Scopus search engine with

two electronics databases, Science Direct and Emerald Insight, were
used. However, other databases such as Springer, Inderscience and
Taylor & Francis have also been used during snowballing technique.
An inclusion and exclusion criteria were also established, to enhance
the reliability of the SLR process as shown in Table 3.

The keyword search string or syntaxes ‘(TITLE-ABS-KEY (lean)
AND TITLE-ABS-KEY (agile) AND TITLE-ABS-KEY (resilient) AND
TITLE-ABS KEY (green) AND TITLE-ABS KEY (supply AND chain AND
performance)) AND (LIMIT TO (DOCTYPE, “ar”))’ was used in the
Scopus search engine. As a result, total five documents appeared, out
of which the article titled ‘A decision-making model for Lean, Agile,
Resilient and Green supply chain management’ appeared as the most
relevant one. In the Emerald Insights database, the keyword search
string ‘lean + agile+ resilient+ green+ sustainable+ supply chain per-
formance’ with the filter ‘supply chain management’ was used; as a
result, 15 documents appeared. Out of these, two articles titled ‘Lean,
agile, resilient, and green: Divergences and synergies’ and ‘LARG
index: A benchmarking tool for improving the leanness, agility, resil-
ience and greenness of the automotive supply chain’ appeared as the
most relevant.

SLR methodology with an outline of the paper (modified from Garza-Reyes, 2015; Levy & Ellis, 2006; Webster & Watson, 2002)

1. Selection of search engines and electronic
databases.

2. Defining the inclusion and exclusion criteria.

3. Identification of the search string, that is, keywords
search.

4. |dentification of the reference or base papers on
which the study will be based.

5. Forward and backward search.

TABLE 2
Input phase Step 1 Formulation of research objectives and research questions
Step 2 Locating, selecting and evaluating relevant literature
Processing phase Step 1 Analysing the finally selected articles.
Step 2 Synthesising the finally selected articles.

Output phase Reporting of the findings/result and discussion.

TABLE 3 Inclusion and exclusion criteria
Sr.
No. Inclusion and exclusion criteria
1. Unit of analysis Peer-review journal articles
2. Type of language used in the English

article

Articles mainly discuss

4. Search engine Google Scholar
5. Database

6. Limitations

8. Exclusion criteria

7. Finally selected articles 160

Concepts of LARGS in supply chain domain

Scopus with Science Direct and Emerald insight

Conference paper, working paper, technical paper,
practical handbooks and books' chapters.

Reason

Most of the excellent quality (world-class) journals
are only in English.

To remain in the scope of the study.

Freely available, only used for the initial search,
that is, for exploration purpose only because it
has some limitations.

Includes perfect (world-class) peer-reviewed
journals.

The conclusion of this study is reflection of the selected peer-reviewed research articles.

To ensure the quality of the literature review, only
peer-reviewed journal articles included.
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Based on these papers, forward and backward approach, also
known as snowballing technique, was used to trace the most rele-
vant literature, as suggested by Webster and Watson (2002) and
Levy and Ellis (2006), and articles are retrieved from the Google
Scholar, Science Direct, Emerald insight, Taylor & Francis,
Inderscience, Springer, Elsevier, MDPI and so on. Further, Levy and
Ellis (2006) have highlighted the importance of these approaches
and suggested that the researcher should continue the search till
the main themes or concepts of the study are begin to repeat. In
this process, we stopped searching for research articles on 20 June
2019; a total of 171 papers appeared as the most relevant. How-
ever, after analysing them individually, 20 research articles had to
be dropped, as they were either repetitive or irrelevant to this
study. Hence, finally, 160 articles were selected for this review. We
are fully aware that thousands of research articles published with

the related theme and unable to review all the already published

[ Survey

[ Miscellaneous

[ America

Multiple
countries

[ Service Sector

[ Multiple Industries

])>{ Geographical Location

articles. We sincerely apologise for any unintentional omission. This

study is descriptive in nature.

5 | PROCESSING PHASE

In this section, we discussed the detailed procedure—how the
160 selected articles, ranging from 1999 to 2019, were analysed and
synthesised. To present the existing body of knowledge, research gap
and the future research avenues, a structured categorisation scheme
was adopted with some modification that enables a useful classifica-
tion of all selected peer-reviewed journal research articles. Henao,
Sarache, and Gomez (2018) categorised the articles into six different
types: research type, method, industry/sector, geographical applica-
tion, the focus and measure impact. Similarly, to address RQ1, RQ2,
RQ3 and RQ4, the research articles are classified based on the

Literature
Review

Case Study

Research Type

Not specified

Manufacturing Sector ]

Industry/ Sector of
Application

Food/ Agribusiness
Sector

[ Mathematical Modelling

Analytical Techniques ]

[ Statistical Techniques

Operational

[ Economical

Environmental

FIGURE 1 Classification scheme [ Social

(modified from Henao et al., 2018)

Tools &
Techniques

Simulation Modelling J

Lean/Leanness ]

Main Focus Agile/Agility ]

Resilient/Resilience J

Green/Greenness ]
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research type, geographical location, tools/techniques used, industry/
sector of application and focus; see Figure 1.

In research type-based classification, all selected articles were cat-
egorised into four groups: (1) Literature review includes the articles
based on the previous studies/research articles and proposes either
theoretical frameworks or propositions for the future research work;
(2) survey includes articles presented in the output of online surveys,
includes the opinion of a large number of experts and applies statisti-
cal tools and techniques; (3) case study includes articles addressed a
particular issue or case, focusing on a specific company or multiple
companies, and uses analytical tools and techniques and (4) miscella-
neous: all other remaining articles were classified under this. The sec-
ond classification is based on geographical location: based on the
countries where the study was conducted. It includes individual coun-
tries, multiple countries and not specified (including case study-based
articles where the country of research was omitted).

The next classification scheme is based on the area of applica-
tion/industry: Initially, the articles were classified into four broad
categories: (1) manufacturing, (2) food/agribusiness, (3) service and (4)
multiple industries. The next classification is done based on the tools
and techniques used: Statistical methods, analytical techniques, math-
ematical modelling and simulation were mainly used. Another classifi-
cation is based on the concepts or paradigms: linkages among LARGS
paradigms in the SC domain and categorised as the main focus. These
five categories are further divided into several subcategories. The
detailed discussion on all these is discussed in the output phase.

6 | OUTCOME PHASE
The outcome phase analyses, synthesises all articles individually and
depicts the results based on the various categorisation schemes as
discussed in Section 4. This section answers all the above-mentioned
questions, that is, RQ1, RQ2, RQ3 and RQ4. The detailed discussion is
as follows:

In research type-based classification, Figure 2 presents the classi-
fication of the research articles in terms of research type.

Research Type

B LITERATURE REVIEW

B CASE STUDY
SURVEY
MISCELLANEOUS

FIGURE 2 Research type-based categorisation [Colour figure can
be viewed at wileyonlinelibrary.com]

They are classified into four different groups: literature review,
case studies, survey based, and miscellaneous. From Figure 2, it is evi-
dent that this study contains 24% literature review-based articles,
27% publications based on case studies, 27% studies based on sur-
veys and 22% articles falling under the miscellaneous category. The
geographical locations-based classification is shown in Figure 3.

This categorisation mainly includes survey-based and case-based
studies. A total of 82 studies belong to this category, 17 studies were
done in multiple countries, and 10 studies did not disclose or did not
specify (NS) the country's name. Apart from these, in individual coun-
tries, Portugal led with eight studies, followed by India and United
States with seven research articles each. More details are provided in
Table 4.

This section addressed RQ2.

Thus, a categorisation scheme is applied based on the industry
targeted in the research articles and tools and techniques used. In
industry-based classification, 80 out of 82 research articles were
either survey based or case study based, focusing on a particular com-
pany/sectors or multiple companies/sectors. Out of 80, 59 covered
the manufacturing sector (few researchers directly stated that they
did it in manufacturing whereas some specified the industry: automo-
tive, aerospace, wood and paper, electronic and garment). Five were
carried out in the food and agribusiness (catering, wine), two were in
the service sector and 14 were in the multiple sectors, as shown in
Figure 4.

These results indicate that most of the research was done in the
manufacturing sectors, whereas others remain either less explored or
untouched. The studies categorised are as follows:

In manufacturing: in the wood and paper industry (Agus & Shukri
Hajinoor, 2012; Azadeh et al., 2017; El Mokadem, 2017; Fercoq
et al., 2016; Fullerton & Wempe, 2009; Galeazzo et al., 2014;
Gandhi et al., 2018; Garza-Reyes et al., 2018; Gavronski et al., 2011;
Green et al, 2012; Hallgren & Olhager, 2009; Hajmohammad
et al, 2013; Inman & Green, 2018; Kumar & Rodrigues, 2018;
Laosirihongthong et al., 2013; Lin et al, 2006; Manuj & Mentzer,
2008; Martin & Patterson, 2009; Parkouhi et al., 2019; Prajogo
et al,, 2016; Sajan et al., 2017; Zhan, Tan, Ji, Chung, & Chiu, 2018);

Geographical based categorization

H Asia
= Europe
America
Multiple Counteries

m Others

FIGURE 3 Geographical-based classification [Colour figure can be
viewed at wileyonlinelibrary.com]
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TABLE 4 Geographical-based classification

Geographical
location

Multiple
countries

Did not specify

Portugal

India

United States

United Kingdom

Author's name and year

Saenz, Revilla, and Acero (2018); Azevedo, Carvalho, and Cruz-Machado (2013); Fahimnia, Jabbarzadeh, and Sarkis (2018);
Norrman and Jansson (2004); Fahimnia and Jabbarzadeh (2016); Mohammaddust, Rezapour, Farahani, Mofidfar, and
Hill (2017); Govindan, Azevedo, Carvalho, and Cruz-Machado (2014); Manuj and Mentzer (2008); Aramyan, Oude Lansink,
Van Der Vorst, and Van Kooten (2007); Brandenburg (2015); Bruce et al. (2004); Hallgren and Olhager (2009); Rao and
Holt (2005); Cosimato and Troisi (2015); Chan, Ngai, and Moon (2017); Ortas et al. (2014); Garza-Reyes, Kumar, Chaikittisilp,
and Tan (2018); Lartey et al. (2020); Dey et al., 2019.

Carvalho, Govindan, Azevedo, and Cruz-Machado (2017); Fercoq, Lamouri, and Carbone (2016); Govindan, Khodaverdi, and
Jafarian (2013); Arif-Uz-Zaman and Nazmul Ahsan (2014); Diaz-Elsayed, Jondral, Greinacher, Dornfeld, and Lanza (2013); Ng,
Low, and Song (2015); Azevedo, Govindan, et al. (2013); Duarte and Cruz-Machado (2017)

Azevedo, Carvalho, & Cruz-Machado, 2011b; Azevedo et al. (2012); Cabral, Grilo, and Cruz-Machado (2012); Carvalho, Barroso,
et al. (2012); Carvalho, Cruz-Machado, and Tavares (2012); Govindan et al. (2014); Azevedo et al. (2016); Carvalho, Azevedo,
et al. (2011)

Luthra et al. (2016); Chaudhuri, Srivastava, Srivastava, and Parveen (2016); Sen et al. (2017); Gandhi, Thanki, and Thakkar (2018);
Thanki and Thakkar (2018a); Sajan, Shalij, Ramesh, and Augustine (2017); Digalwar et al. (2020)

Lockamy (2014); Gligor, Holcomb, and Feizabadi (2016); Green et al. (2012); Gligor, Esmark, and Holcomb (2015); Inman and
Green (2018); Fullerton and Wempe (2009); Qrunfleh and Tarafdar (2013)

Mohammed et al. (2019); Thomas, Byard, Francis, Fisher, and White (2016); Brindley and Oxborrow (2014); Kumar and
Rodrigues (2018); Purvis, Gosling, and Naim (2014)

Parkouhi et al. (2019); Azadeh, Yazdanparast, Zadeh, and Zadeh (2017); Govindan, Khodaverdi, and Vafadarnikjoo (2015);

Iran
Sayyadi Tooranloo et al. (2018); Lotfi and Saghiri (2018)

Ireland Chen et al. (2012); Lin et al. (2006); Tseng, Lim, and Wong (2015); Chiou, Chan, Lettice, and Chung (2011) in Taiwan, Marshall,
McCarthy, Heavey, and McGrath (2015)

Egypt Tachizawa, Gimenez, and Sierra (2015) in Spain; Drohomeretski, Gouvea da Costa, and Pinheiro de Lima (2014); Tortorella,
Miorando, and Marodin (2017); Campos and Vazquez-Brust (2016) in Brazil; El Mokadem (2017)

China

European Union

Hajmohammad, Vachon, Klassen, and Gavronski (2013); Gavronski, Klassen, Vachon, and do Nascimento (2011) in Canada, Zhan,
Tan, Ji, Chung, and Chiu (2018); Zhan, Tan, Ji, and Tseng (2018); Wu et al. (2018)

Ruiz-Benitez, Lopez, and Real (2017); Ruiz-Benitez et al. (2018); Chiarini (2014)

Malaysia Agus and Shukri Hajinoor (2012)

Italy Formentini and Taticchi (2016); Galeazzo, Furlan, and Vinelli (2014)
Australia Prajogo, Oke, and Olhager (2016)

Thailand Laosirihongthong, Adebanjo, and Choon Tan (2013); Wong et al. (2018)
France Verrier, Rose, Caillaud, and Remita (2014).

in automotive (Azevedo et al., 2012; Azevedo et al., 2016; Azevedo
et al, 2011a, 2011b; Azevedo, Carvalho, et al, 2013; Azevedo,
Govindan, et al., 2013; Cabral et al., 2012; Carvalho et al., 2017;
Carvalho, Azevedo, et al., 2011; Carvalho, Barroso, et al., 2012;
Chiarini, 2014; Dey et al, 2019; Diaz-Elsayed et al, 2013;
Drohomeretski et al., 2014; Duarte & Cruz-Machado, 2017; Govindan
et al., 2014; Govindan, Khodaverdi, & Vafadarnikjoo, 2015; Lockamy,
2014; Lotfi & Saghiri, 2018; Luthra et al., 2016; Mohammaddust
et al.,, 2017; Sen et al., 2017; Thomas et al., 2016; Wong et al., 2018;
Wu et al., 2018); in aerospace (Ruiz-Benitez et al., 2017; Ruiz-Benitez,
Lopez, & Real, 2018); in garment industry (Arif-Uz-Zaman & Nazmul
Ahsan, 2014; Bruce et al, 2004; Chan et al, 2017; Distelhorst,
Hainmueller, & Locke, 2016; Fahimnia et al., 2018; Fahimnia &
Jabbarzadeh, 2016; Purvis et al., 2014; Thanki & Thakkar, 2018b); in
electronic (Chen et al., 2012; Norrman & Jansson, 2004; Tseng
et al., 2015); and in metal stamped (Ng et al., 2015).

In food/agribusiness: in tomato SC (Aramyan et al., 2007,
Chaudhuri et al, 2016); in wine SC (Carvalho, Cruz-Machado,

et al., 2012); in meat SC (Mohammed et al., 2019); in catering
(Brindley & Oxborrow, 2014); and in appliance sector (Campos &
Vazquez-Brust, 2016).

In  service
(Brandenburg, 2015; Cosimato & Troisi, 2015). In multiple industries:
(Chiou et al., 2011; Formentini & Taticchi, 2016; Gligor et al., 2015;
Gligor et al., 2016; Govindan et al., 2013; Marshall et al., 2015; Ortas
et al., 2014; Rao & Holt, 2005; Saenz et al., 2018; Sayyadi Tooranloo
et al, 2018; Tachizawa et al., 2015; Tortorella et al., 2017;
Verrier et al., 2014; Zhan, Tan, Ji, & Tseng, 2018).

In this subsection, the research articles are elaborated and cat-

industry: in fast moving consumer goods

egorised on the basis of tools and techniques used: statistical, analyti-
cal (MCDM), mathematical modelling and simulation. A total of
79 research articles used statistical, analytical and mathematical or
simulation techniques. Fifty-four per cent of the studies used statisti-
cal techniques, 40% employed analytical techniques and 3% took to
mathematical modelling, whereas 3% of the studies reported using

simulation as shown in Figure 5.



1200 Business Strat — R
20 | WILEY— S st 25 §

SHARMA ET AL.

No. of research articles

No. of research articles/Technique

B Analytical Tools
u Statistical Tools
Mathematical Modelling

Simulation Modelling

FIGURE 5 Tools and techniques-based classification [Colour
figure can be viewed at wileyonlinelibrary.com]

The more detailed classification is given as follows: The authors
used various analytical (MCDM) techniques: Mohammed et al. (2019)
used fuzzy-AHP and TOPSIS, Ruiz-Benitez et al. (2017) applied
importance-performance analysis (IPA) technique and interpretive
structural modelling (ISM), and Fahimnia and Jabbarzadeh (2016)
applied a multi-objective model with a stochastic fuzzy goal program-
ming approach. Chen et al. (2012) and Cabral et al. (2012) used analyt-
ical network programming (ANP), whereas Sen et al. (2017) applied
fuzzy set theory with ISM. Govindan, Azevedo, et al. (2015) used the
intuitionistic fuzzy DEMATEL (fuzzy set theory), and Arif-Uz-Zaman
and Nazmul Ahsan (2014) used the fuzzy-based evaluation method.
Lin et al. (2006) used the fuzzy agility evaluation method (FAEM).
Brandenburg (2015) employed goal programming, whereas Tseng
et al. (2015) used fuzzy Delphi method and ANP. Thanki and
Thakkar (2018a, 2018b) used the fuzzy set theory and the DEMATEL
method with ANP, whereas Parkouhi et al. (2019) used the Gray
DEMATEL and additive weighting technique. Ruiz-Benitez
et al. (2018) and Govindan, Khodaverdi, and Vafadarnikjoo (2015)
used the ISM method. Chaudhuri et al. (2016) used the fuzzy-ISM,
whereas Govindan et al. (2013) used fuzzy set theory with fuzzy
TOPSIS. Gandhi et al. (2018) used the MCDM TOPSIS method with
simple additive weighting (SAW). Thanki and Thakkar (2018a) used

FIGURE 4 Industry-based distribution of
research articles [Colour figure can be viewed
at wileyonlinelibrary.com]

B Manufacturing Sector
® Food and Agri Bussiness
Sector

Service Sector

Multiple Sectors

ISM, interpretive ranking process (IRP) and MICMAC analysis.
Azevedo et al. (2013) used the Delphi technique with SAW method.
In their subsequent study, Azevedo et al. (2016) again used the Delphi
technique but with linear aggregated. Azadeh et al., 2017 used intelli-
gent algorithm, whereas Aramyan et al. (2007) perceived importance
(2018) used
view approach. Azevedo et al. (2011a) and Duarte and
Cruz-Machado (2017) used score method. Azevedo et al. (2011b)
used balanced scorecard model, Lockamy (2014) used Bayesian

score. Kumar and Rodrigues resource-based

networks, and Norrman and Jansson (2004) used tree analysis, that is,
fault and evolution. Carvalho, Cruz-Machado, and Tavares (2012), Ng
et al. (2015) and Chiarini (2014) used VSM; Digalwar et al. (2020) used
ISM with ANP.

Statistical techniques: Luthra et al. (2016) used the factor analysis
with multiple regression analysis, whereas Agus and Shukri
Hajinoor (2012); Prajogo et al. (2016); Gligor et al. (2016); Sayyadi
Tooranloo et al. (2018); Garza-Reyes et al. (2018); Green et al. (2012);
Lotfi and Saghiri (2018); Hallgren and Olhager (2009); Rao and
Holt (2005); Fullerton and Wempe (2009); Sajan et al. (2017);
Qrunfleh and Tarafdar (2013); Azevedo, Govindan, et al. (2013); Chan
et al. (2017); Chiou et al. (2011); Wong et al. (2018); Wu et al. (2018);
Dey et al. (2019); Chavez et al. (2020) and Zhan, Tan, Ji, Chung, and
Chiu (2018) applied structural equation modelling (SEM). Marshall
et al. (2015) employed the confirmatory factor analysis (CFA), whereas
Tachizawa et al. (2015) used the partial least square method.
Gavronski et al. (2011); El Mokadem (2017); Tortorella et al. (2017)
and Distelhorst et al. (2016) used the regression method. Gligor
et al. (2015) used the SEM with maximum likelihood estimation (MLE).
Inman and Green (2018) used SEM and partial least square (PLS),
whereas Hajmohammad et al. (2013) used PLS. Zhan, Tan, Ji, and
Tseng (2018) used the exploratory factor analysis (EFA), whereas
Laosirihongthong et al. (2013) used the multivariate linear regression.
Martin and Patterson (2009) used multiple regression analysis.
Mohammaddust et al. (2017) used linear regression approximation.
Fercoq et al. (2016) used the ANOVA technique, whereas Formentini
and Taticchi (2016) used the contingency theory. Drohomeretski
et al. (2014) used the content analysis, whereas Ortas et al. (2014)
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used the Granger causality test. Manuj and Mentzer (2008) used the
grounded theory, whereas Govindan et al. (2014) and Galeazzo
et al. (2014) used cross case study. Campos and Vazquez-Brust (2016)
did document analysis, whereas Bruce et al. (2004) and Azevedo
et al. (2012) used exploratory analysis. Thomas et al. (2016); Brindley
and Oxborrow (2014) and Verrier et al. (2014) did statistical analysis.

Mathematical modelling: Fahimnia et al. (2018) used mathematical
modelling (GAMS) method with sensitivity analysis, and Carvalho
et al. (2017) also used mathematical modelling.

Simulation modelling: Carvalho, Barroso, et al. (2012) and Diaz-
Elsayed et al. (2013) used simulation modelling.

To make this literature review-based study more robust and com-
prehensive and answer RQ3, all the articles were individually analysed
to identify the underlying concepts, that is, the linkages of various
paradigms and their combination among themselves and with the SC
performance, as discussed in Section 4 and Figure 1.

After analysing all the articles individually, it was observed that
they followed a kind of pattern: mostly, authors used one or two para-
digms and analysed their impact on SC performance. Based on this, all
the research articles were categorised into 22 different combinations,
as shown in Figure 6, and discussed in detail in the subsequent para-
graphs; these paragraphs initially discussed the total number of
research articles belonging to that category and then went on to
explain in the gist of a particular research article.

The highest number of research articles appeared from lean with
green paradigms' combination, followed by resilient with SC perfor-
mance, sustainable SC performance with green SC performance, as
seen in Figure 6 and Table 5.

After this, to understand what exactly authors did in a particular

study is argued as below.

Supply Chain Performance
LRGS Paradigms
LARG Paradigms

LGS Paradigms
LRG Paradigms
LAS Paradigms
LAR Paradigms

GS Paradigms

RS Paradigms

RG Paradigms

AS Paradigms

AG Paradigms

AR Paradigms

LS Paradigms

LG Paradigms

LR Paradigms

LA Paradigms
Sustainable Paradigm
Green Paradigm
Resilient Paradigm
Agile Paradigm

FIGURE 6 Number of articles Lean Paradigm
based on integration [Colour figure can
be viewed at wileyonlinelibrary.com]

Lean paradigm: A total six studies: Agus and Shukri
Hajinoor (2012) revealed that lean production has more influence
on product quality performance as compared with business perfor-
mance and product quality performance has a direct influence on
business performance. Prajogo et al. (2016) empirically tested a
research model and identified that while logistic integration had no
impact on operational outcomes, lean practices do impact inbound
supply performance. Distelhorst et al. (2016) analysed the Nike
apparel SC and presented that lean paradigms positively affect
social performance and have no effect on the health and safety
standard. Garza-Reyes et al. (2018) empirically investigated the
relationships among five lean practices with environmental perfor-
mance. Arif-Uz-Zaman and Nazmul Ahsan (2014) discussed a fuzzy
model based on the lean supply chain performance. Tortorella
et al. (2017) empirically analysed how lean practices affect SC
performance.

Agile paradigm: A total of nine studies: Agarwal et al. (2007) iden-
tified 15 different variables that affect SC agility. Baramichai
et al. (2007) developed a matrix and highlighted its importance in
supplier-buyer supply chain configuration through a case study.
Verrier et al. (2014) proposed an approach that links competitive
bases, agile attributes and agile enablers. Christopher and
Towill (2001) differentiated leanness from agility and highlighted the
importance of the agility or agile supply chain in the highly volatile
and turbulent environment. Campos and Vazquez-Brust (2016) empir-
ically tested the fuzzy agility index (FAI) to highlight the importance of
agility in achieving the competitive advantages of the supply chains.
Martin and Patterson (2009) highlighted the need and importance of
the agile supply chain. Beske and Seuring (2014) revealed that supply
chain agility positively affects the TBL and outlined the differences

o
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TABLE 5 Combinations of the practices with supply chain (SC) performance with authors' details
Combination of the practices with SC
Sr. No. performance Authors
1. Lean paradigm Garza-Reyes et al. (2018); Tortorella

et al. (2017); (Azadeh et al. (2017);
Prajogo et al. (2016); Distelhorst

et al. (2016); Arif-Uz-Zaman and Nazmul
Ahsan (2014) and Agus and Shukri
Hajinoor (2012)

2. Agile paradigm Campos and Vazquez-Brust (2016); Beske
and Seuring (2014); Verrier et al. (2014);
Chiou et al. (2011); Martin and
Patterson (2009); Agarwal, Shankar, and
Tiwari (2007); Baramichai, Zimmers, and
Marangos (2007) and Christopher and
Towill (2001)

3. Resilient paradigm Parkouhi et al. (2019); Behzadi, O'Sullivan,
Olsen, and Zhang (2018); Thanki and
Thakkar (2018a); Garza-Reyes
et al. (2018); Saenz et al. (2018); Alj,
Mahfouz, and Arisha (2017); Azadeh
et al. (2017); Singh and Vinodh (2017);
Kamalahmadi and Parast (2016);
Chaudhuri et al. (2016); Torabi,
Baghersad, and Mansouri (2015);
Lockamy (2014); Brindley and
Oxborrow (2014); Ghadge, Dani, and
Kalawsky (2012); Carvalho, Barroso,
et al. (2012); Carvalho, Cruz-Machado, et
al. (2012); Gavronski et al. (2011);
Hallgren and Olhager (2009); Markley
and Davis (2007) and Christopher and
Towill (2000)

4. Green paradigm Garza-Reyes et al. (2018); De Oliveira
et al. (2018); Subramanian and
Gunasekaran (2015); Tachizawa
et al. (2015); Drohomeretski et al. (2014);
Govindan, Khodaverdi, and
Vafadarnikjoo (2015);
Brandenburg (2015); Luthra, Garg, and
Haleem (2014); Laosirihongthong
et al. (2013). Chen et al. (2012); Green
et al. (2012); Azevedo et al. (2011b),
Chiou et al. (2011); Gavronski
et al. (2011); Hervani, Helms, and
Sarkis (2005); Rao and Holt (2005) and
Sarkis (2003)

5. Sustainable paradigm Rajeev et al. (2017); Formentini and
Taticchi (2016); Touboulic and
Walker (2015); Marshall et al. (2015);
Tseng et al. (2015); Beske-Janssen,
Johnson, and Schaltegger (2015);
Schaltegger and Burritt (2014) Beske and
Seuring (2014); Varsei, Soosay, Fahimnia,
and Sarkis (2014); Bai and Sarkis (2014);
Ortas et al. (2014); Govindan
et al. (2013); Taticchi, Tonelli, and
Pasqualino (2013); Gimenez and
Tachizawa (2012); Carter and Liane
Easton (2011); Carter and Rogers (2008);
Markley and Davis (2007) and Dahlmann
and Roehrich (2019)

(Continues)
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TABLE 5 (Continued)

Combination of the practices with SC
Sr. No. performance Authors

6. LA paradigms El Mokadem (2017); Abdollahi et al. (2015);
Purvis et al. (2014); Qrunfleh and
Tarafdar (2013), Hallgren and
Olhager (2009); Morgan (2007); Bruce
et al. (2004); Christopher and
Towill (2000, 2001); Mason-Jones
et al. (2000) and Naylor et al. (1999)

7. LR paradigms Ruiz-Benitez et al. (2018)

LG paradigms Thanki and Thakkar (2016, 20183, 2018b);
Kumar and Rodrigues (2018); Zhan, Tan,
Ji, Chung, and Chiu (2018); Zhan, Tan, Ji,
and Tseng (2018); Inman and
Green (2018); Duarte and Cruz-
Machado (2017); Carvalho et al. (2017);
Hallam and Contreras (2016); Fercoq
et al. (2016); Verrier, Rose, and
Caillaud (2016); Campos and Vazquez-
Brust (2016); Garza-Reyes (2015); Ng
et al. (2015); Galeazzo et al. (2014);
Chiarini (2014); Duarte and Cruz-
Machado (2013); Duies et al. (2013); Diaz-
Elsayed et al. (2013); Carvalho
et al. (2010); Fullerton and
Wempe (2009) and Simpson and
Power (2005)

9. LS paradigms Das (2018); Tasdemir and Gazo (2018);
Henao et al. (2018); Sajan et al. (2017);
Leon and Calvo-Amodio (2017); Dey
et al., 2019; Chavez et al. (2020) and
Martinez-Jurado & Moyano-
Fuentes, 2014

10. AR paradigms Carvalho, Azevedo, et al. (2012)
11. AG paradigms Sayyadi Tooranloo et al. (2018)
12. AS paradigms Singh and Vinodh (2017)

13. RG paradigms Mohammed et al. (2019); Fahimnia

et al. (2018); Sen et al. (2017) and
Azevedo, Carvalho, et al. (2013).

14. RS paradigms Rafi-Ul-Shan et al. (2018); Thomas
et al. (2016) and Fahimnia and
Jabbarzadeh (2016)

15. GS paradigms Luthra et al. (2016); Singh and

Vinodh (2017); Cosimato and
Troisi (2015); Brindley and
Oxborrow (2014) and Ahi and

Searcy (2013)

16. LAR paradigms Lotfi and Saghiri (2018); Mohammaddust
et al. (2017) and Purvis, Spall, Naim, and
Spiegler (2016)

17. LAS paradigms Ciccullo et al. (2018) and Digalwar
et al. (2020)

18. LRG paradigms Ruiz-Benitez et al. (2017) and Govindan,

Azevedo, et al. (2015)

(Continues)
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TABLE 5 (Continued)
Combination of the practices with SC
Sr. No. performance
19. LGS paradigms
20. LARG paradigms
21. LRGS paradigms
22. Supply chain performance

between lean and agility paradigms. Chiou et al. (2011) empirically val-
idated a conceptual framework that linked agility antecedents and dis-
cussed how strategic flexibility and manufacturing flexibility positively
affect the SC agility. Gligor et al. (2016) analysed how market orienta-
tion affects SC agility.

Resilient paradigm: A total of 20 studies: Saenz et al. (2018)
highlighted the role of SC resilient management. Torabi et al. (2015)
developed a stochastic model for building a supplier base resilience
under operational and disruption risk. Parkouhi et al. (2019) identified
customisation as the most important resilience enhancer and sup-
plier's capacity as the resilience reducer criteria. Based on a SLR,
Ghadge et al. (2012) identified seven critical factors, whereas
Kamalahmadi and Parast (2016) proposed a conceptual framework.
Behzadi et al. (2018) identified resilience or resilient as a critical tech-
nique, whereas Ali et al. (2017) proposed that three primary con-
structs are required to define supply chain resilience. Garza-Reyes
et al. (2018) proposed an SC resilience definition and highlighted the
need of quantitative models in SCR. Hallgren and Olhager (2009) pro-
posed SC resilience definition, principles, strategies and a conceptual
framework.

Azadeh et al. (2017) developed the SC risk-based simulation
model. Analysed the Ericson case from the SC risk management per-
spective. Lockamy (2014) assessed the supplier disaster risk in a US-
based automotive casting supplier. Chaudhuri et al. (2016) revealed
that collaboration with supplier and logistics mitigates the risk and
positively affects the revenue. Carvalho, Cruz-Machado, et al. (2012)
proposed an SC mapping framework, revealing a linkage between the
resilience attributes with the state variables and empirically testing it
in a Portuguese wine supply chain. Carvalho, Azevedo, et al. (2012)
used a simulation approach to identify how disruptions affect SC per-
formance. Christopher and Towill (2000) highlighted the need and
importance of resilient psychology in SCM.

Brindley and Oxborrow (2014) conducted a review of

238 papers and used the context-intervention-mechanisms-

Authors

Gandhi et al. (2018); Caldera, Desha, and
Dawes (2017); Verrier et al. (2014);
Dhingra, Kress, and Upreti (2014);
Hajmohammad et al. (2013); Azevedo
et al. (2012); Carvalho, Duarte, et al.
(2011); Wong et al. (2018); Wu
et al. (2018); Lartey et al. (2020) and
Mollenkopf, Stolze, Tate, and
Ueltschy (2010).

Azevedo et al. (2016); Cabral et al. (2012);
Carvalho, Duarte, et al. (2011) and
Azevedo et al. (2011a)

Govindan et al. (2014).

Azevedo, Govindan, et al. (2013); Martin
and Patterson (2009); Aramyan
et al. (2007) and Beamon (1999)

outcomes approach. Gavronski et al. (2011) used literature review
and focused group interview approach to identify the risk manage-
ment strategies for global manufacturing SC. Markley and
Davis (2007) used the graph theory to propose a model and ISM
for finding out the interrelationships. Thanki and Thakkar (2018a)
carried out SC resilience-based study.

Green paradigm: A total of 17 studies: Hervani et al. (2005) dis-
cussed a framework that measures green SC performance. De
Oliveira, Espindola, da Silva, da Silva, and Rocha (2018) presented the
green SCM practices, and Garza-Reyes et al. (2018) discussed the
adoption, diffusion and outcomes of the green supply chain (GSC)
practices. Sarkis (2003) proposed a framework that helps in improving
the green SC performance. Luthra et al. (2014) identified the various
issues related to GSCs. Based on the survey: Tachizawa et al. (2015)
identified the relationships between GSC approaches, performance
and environmental drivers. Gavronski et al. (2011) developed guide-
lines that managers should remember while applying the GSC philoso-
phy. Green et al. (2012) empirically identified how green practices
positively affect economic, environmental and operational perfor-
mance. Brandenburg (2015) revealed that decentralisation of the SC
configurations helps in reducing the carbon emission without affecting
economic performance. Rao and Holt (2005) reported that SC phases
greening leads to SC integration that further indicate how it makes SC
competitive and economically viable. Chiou et al. (2011) empirically
established the relationships among SC greening, green innovation,
competitiveness and environmental performance. Laosirihongthong
et al. (2013) discussed how green practices affect SC economic, envi-
ronmental and intangible performance and revealed that reverse logis-
tics have no significant effect on the GSCM performance.

Azevedo et al. (2011a) revealed the positive and adverse relation-
ship with the various operational, environmental and economic per-
formance measures. Drohomeretski et al. (2014) described the
drivers, barriers and practices for GSC. Govindan, Azevedo,

et al. (2015) revealed that green practices help in improving
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environmental as well as economic performance and in attaining com-
petitive advantages. Chen et al. (2012) used the ANP technique in Tai-
wanese electronics firm for the selection of best green strategies.
Subramanian and Gunasekaran (2015) proposed the framework that
links cleaner SCM practices and performance.

Sustainable paradigm: A total of 18 studies: Based on the literature:
Rajeev et al. (2017) discussed how sustainable paradigm evolves and
proposed a conceptual framework. Bai and Sarkis (2014) identified
the SSC key performance indicators (KPls). Carter and Rogers (2008)
described the relationships among TBL performance measures. Carter
and Liane Easton (2011); Taticchi et al. (2013); Beske-Janssen
et al. (2015); Touboulic and Walker (2015) and Schaltegger and
Burritt (2014) discussed the evolution of the sustainability paradigms.
Gimenez and Tachizawa (2012) discussed that supplier's assessment
and collaboration positively affect SC performance. Beske and
Seuring (2014) revealed five essential categories on which sustainable
SC depends.

Formentini and Taticchi (2016) discussed the integration of cor-
porate sustainability with the governance mechanism. Marshall
et al. (2015) measured social and environmental sustainability prac-
tices. Ortas et al. (2014) established a relationship of sustainable SC
with financial performance. Govindan et al. (2013) discussed the use
of the concept of sustainability for supplier selection. Markley and
Davis (2007) discussed the impact of sustainable SC on TBL and com-
petitive advantages. Tseng et al. (2015) evaluated the sustainability
prospects of the four aspects: sustainability, internal operation, learn-
ing and growth and stakeholder. Varsei et al. (2014) assessed the sup-
ply chain sustainability by using a multidimensional framework.

LA paradigms: A total of 13 studies were encountered under this
category. Morgan (2007) highlighted the need of the LA, whereas
Christopher and Towill (2001) explored how LA used to make cost-
effective SCs and discussed when to use these paradigms.
Christopher and Towill (2000) proposed the concept of agile based on
the marketplace requirement with the cyclic migratory model.
Hallgren and Olhager (2009) empirically identified various driving fac-
tors and their impact on LA capabilities as well as on the operational
performance. El Mokadem (2017) empirically examined how
manufacturing strategies, lean or agile, affect the SC performance.
Qrunfleh and Tarafdar (2013) analysed the role of LA strategies on
supplier selection, firm responsiveness and performance. Based on a
case study approach, Bruce et al. (2004) discussed the lean, agile or
leagile prospective in the apparel or textile industry. Purvis
et al. (2014) used two UK-based fashion retailer supply networks to
ascertain LA capabilities in the field of vendor and sourcing flexibility.
Abdollahi et al. (2015) discussed the role of LA in supplier portfolio
selection. Naylor et al. (1999), a pioneering study, along with Christo-
pher and Towill (2000); Bruce et al. (2004) and Mason-Jones
et al. (2000), discussed the importance of LA paradigm.

LR paradigms: Only one study, conducted by Ruiz-Benitez
et al. (2018) discussed the relationships among various practices of LR
paradigms and how these affect the SC performance.

LG paradigms: A total of 23 studies: Diies et al. (2013) suggested
that LG paradigms compliment or benefit each other, whereas Garza-

Reyes (2015) discussed the relationship various practices belongs to
LG paradigms and their effect on organisational performance.
Carvalho et al. (2010) discussed linkage of LG paradigms with various
SC performance. Hallam and Contreras (2016) analysed the linkage of
LG paradigms and suggested that they have fragile relation. Simpson
and Power (2005) proposed framework that discusses the
relationships of customer and supplier based on factors such as
supplier relation, lean, green or environmental performance. Duarte
and Cruz-Machado (2013) explored the relationships between LG
paradigms. Inman and Green (2018) revealed that lean positively
affects operational and environmental performance measures while
green practices impact only on environmental performance. Fullerton
and Wempe (2009) and Zhan, Tan, Ji, Chung, and Chiu (2018)
confirmed the impact of the LG paradigms on SC performance.

Carvalho et al. (2017) empirically validated mathematical model
based on decision making to choose the best LG practices to
improve eco-efficiency. Galeazzo et al. (2014) examined the relation-
ship between LG paradigms and their impact on various SC perfor-
mance measures through case studies from the two manufacturing
plants. Campos and Vazquez-Brust (2016) identified that out of
31, 26 practices are synergistic between LG paradigms. Kumar and
Rodrigues (2018) analysed the synergetic impact of LG paradigms on
innovation, whereas Diaz-Elsayed et al. (2013) empirically identified
that both strategies helped in reducing production cost. Ng
et al. (2015) integrated LG paradigms and validated them, just as
Duarte and Cruz-Machado (2017) developed and validated concep-
tual framework. Thanki and Thakkar (2018b) used balanced score-
card and assessment criteria to evaluate LG performance and also
discussed the causal relation between them. Fercoq et al. (2016)
identified how LG paradigms affect solid waste management perfor-
mance. Verrier et al. (2016) discussed the synergies among LG para-
digms and developed a maturity model. Thanki and Thakkar (2018a)
identified the 25 critical success factors for lean and green para-
digms, whereas Thanki and Thakkar (2018b) discussed a tool that
assesses LG performance. Chiarini (2014) analysed how lean para-
digm affects environmental performance, and Zhan, Tan, Ji, and
Tseng (2018) discussed the relation of lean and green with
organisational performance.

LS paradigms: A total of six studies: Henao et al. (2018)
ascertained how lean paradigms affect sustainable performance.
Leon and Calvo-Amodio (2017) explored the relationships of
lean  paradigms  with  sustainability.  Martinez-Jurado  and
Moyano-Fuentes (2014) and Tasdemir and Gazo (2018) identified the
linkage LS paradigms for SCs. Das (2018) defined antecedents,
enablers, ingredients and practices that linked lean with sustainability.
Sajan et al. (2017) defined the relationships of lean paradigms with
sustainability and among the sustainability dimensions.

AR paradigms: Only one study by Carvalho, Azevedo, et al. (2012)
analysed the interrelationships between AR paradigms and their effect
on SC competitiveness and performance.

AG paradigms: Only one study by Sayyadi Tooranloo et al. (2018)
used seven criteria and 37 subcriteria to evaluate the agility paradigm

in the green SC.
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AS Paradigms: Only one study by Singh and Vinodh (2017) empiri-
cally tested a model with five enablers and included 25 criteria and
75 attributes to establish the relationships between agility and
sustainability.

RG paradigms: A total of four studies: Based on a case study
approach, Mohammed et al. (2019) highlighted the RG paradigms'
importance in the present context. Azevedo, Carvalho, et al. (2013)
empirically investigated an Ecosilient index, whereas Fahimnia
et al. (2018) empirically identified the similarity and differences
between RG paradigms, and Sen et al. (2017) analysed the RG para-
digms' integration and developed a resilient index.

RS Paradigms: A total of three studies: Thomas et al. (2016) identi-
fied the various practices, tools and models to analyse resilience and
sustainability empirically. Fahimnia and Jabbarzadeh (2016) studied
resilience and sustainability relationships. Rafi-Ul-Shan et al. (2018)
synthesised the risk management and sustainability concept.

GS paradigms: A total of five studies: Luthra et al. (2016) collected
data from 123 Indian automobile companies to empirically test the
proposed framework that established the relationship between the
green practices with sustainability. Singh and Trivedi (2016) did a liter-
ature review on green sustainable SCM. Brindley and Oxborrow (2014)
empirically investigated the synergies between the sustainable SCM
with green marketing needs, for that used UK university catering
department. Ahi and Searcy (2013) identified the 22 and 12 different
green and sustainable SCM definitions, respectively, and Cosimato
and Troisi (2015) investigated how green practices play an important
role in keeping logistics organisation competitive through DHL case
study.

LAR paradigms: A total of three studies: Mohammaddust
et al. (2017) discussed a mixed integer non-linear model that includes
LAR paradigms to meet different performance objectives. Purvis
et al. (2016) proposed a framework for resilient SC strategies and
highlighted the importance of leanness, robustness, agility and flexibil-
ity. Lotfi and Saghiri (2018) proposed a framework that highlights the
relationships among LAG paradigms with SC performance and empiri-
cally test by collecting data from 151 automotive part suppliers.

LAS paradigms: Only one study conducted by Ciccullo et al. (2018)
that analysed 73 papers to integrate social and environment dimen-
sions of sustainability with LA paradigms.

LRG paradigms: A total of two studies: Ruiz-Benitez et al. (2017)
analysed the impact of LRG paradigms in an aerospace sector and
used ISM with IPA, and Govindan, Azevedo, et al. (2015) used the
ISM technique to evaluate the critical LRG practices for the
automotive SCs.

LGS paradigms: A total of eight studies: Caldera et al. (2017) pro-
posed a lean and green matrix. Azevedo et al. (2012) developed a
framework that link LRG upstream paradigms with sustainability and
empirically test it through a Portuguese automaker case study. Verrier
et al. (2014) discussed a framework that link LG practices with sus-
tainable development. Mollenkopf et al. (2010) highlighted the rela-
tionships among LG and various SC strategies. Dhingra et al. (2014)
discussed the integration of lean, green and sustainability. In Gandhi

et al. (2018), based on the literature and experts' opinion, various

drivers for implementing lean and green practices were identified, and
MCDM, TOPSIS and SAW were also used to identify the criticality or
importance of these drivers. Hajmohammad et al. (2013) proposed a
framework that link lean with the environmental performance while
mediating by environment practices and empirically test this relation-
ship through a survey in which data were collected from the Canadian
manufacturing plants, and Carvalho, Duarte, et al. (2011) validated a
theoretical framework that link LG paradigm with sustainability or sus-
tainable business development through a case study in Portuguese
automotive supply chain.

LARG paradigms: A total of four studies: Azevedo et al. (2011a)
discussed a framework that links LARG paradigms with operational,
economic and social performance. Moreover, the study identified just
in time (JIT) and supplier relation practices, with inventory level and
time as the most important performance measures. Cabral
et al. (2012) empirically studied a LARG integrated ANP model being
used for choosing the most appropriated practices and KPIs to mea-
sure the SC performance. Azevedo et al. (2016) developed a LARG
index. Carvalho, Azevedo, et al. (2011) discussed the synergies and
differences among LARG practices.

LRGS paradigms: Only one study: Govindan et al. (2014) investi-
gated linkage among various LRG practices with the SC sustainability
and validated it by five case studies in Portuguese automotive SC.

Supply  chain  performance: A total of four studies:
Beamon (1999) proposed a conceptual framework to evaluate the
SC performance measures. Aramyan et al. (2007) empirically inves-
tigated a performance measurement framework to validate it in a
Dutch-German tomato SC. Martin and Patterson (2009) discussed
the linkage between the firm performances with the SC perfor-
mance and revealed that inventory measurement, cycle time and
financial performance as extraordinary performance measured.
Azevedo, Govindan, et al. (2013) developed a framework and used
the ISM technique to test the relationships empirically and rank
performance measures.

Based on RQ1, RQ2 and RQ3 as discussed above, RQ4 will be

answered in the upcoming section.

7 | CONTRIBUTION, CONCLUSION AND
FUTURE AVENUES

This research seeks to analyse and discuss the present status, research
outputs, current trends and future opportunities in the field of LARGS
paradigms in SCM. As discussed, initially, key articles were selected
from the various databases, relevant to the selected theme. Afterwards,
we used the backwards and forwards approach, leading to a collation of
total 160 research articles published from 1999 to June 2019.

A total of four research questions were raised—RQ1 revealed that
a large number of studies were survey based, used statistical tools
and still the researchers focused on single country-based SCs, only
21% studies included multiple countries in their studies, more multi-
country supply chain-based studies revealed more interesting facts

and is consider as an emerging research area. In RQ2, industry-based
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classification, most of the researches were conducted in the
manufacturing sector, especially in the automotive sector, whereas
very less research was reported from the service sector but have great
potential in the various field applied in public sectors management,
healthcare, education, transport management and so on. It was
observed that most research in this domain focused either on the
focal company or supplier selection, and no study addressed the
effect of these paradigms on the inbound and outbound logistics. In
term of tools and techniques used as discussed earlier, large number
of researchers applied either analytical techniques or statistical tools.
Further, RQ3 presented the finding based on integration/relationships
of various paradigms with SC performance. The literature revealed
that no study was conducted on eight different combinations with
supply chain performance, which includes (a) interrelationships among
lean, agile, green paradigms and with the SC performance;
(b) integration of lean, resilient and sustainable paradigms;
(c) interrelationships among agile, resilient and green; (d) combination
of agile, resilient and sustainable; (e) combination of resilient, green
and sustainable; (f) integration of lean, agile resilient and sustainable;
(g) combination of lean, agile green and sustainable; (h) combination of
agile, resilient, green and sustainable and (i) LARGS practices with SC
performance. In addition to that based on these studies, we also arrive
at six different performance measures: overall performance, competi-
tive advantages, operational performance, economic performance,
social performance and environmental performance. These were fur-
ther classified into a number of performance indicators: inventory
level, quality, customer satisfaction, lead time, capacity utilisation,
scrape rate, productivity/customer fill rate, service level, total cost,
environmental cost, production cost, inventory cost, operational cost,
transportation cost, cash to cash cycle, business waste, green image,
CO, emission, flexibility, velocity, visibility, competence, collaboration,
responsiveness and innovation. In this, it was observed that most of
the researchers used these indicators randomly. No study elaborated
on which indicator came under which performance measures and how
they affect one another.

No study was also found in the literature (from 160 articles) that
discussed how various types of the manufacturing strategies (make to
order [MTO], make to stock, engineer to order [ETO], etc.) affects the
selection of various LARGS practices. Further, various production sys-
tems (job-shop, Batch type, Mass production, continuous types of
production systems) affect the selection of the LARG practices and
the best/important practices for these production systems. Similarly,
no study discussed the importance of the LARGS practices on the
basis of organisational levels (strategies level, tactical level and opera-
tional level). In addition to this, still no study was conducted that
depicted how implementation of these practices affects one another
and end to end supply chain performance.

In addition, it was also observed that initially, green, resilient, agile
and sustainable paradigm emerged as the performance measures and
terms used were greenness or GSC, resilience or SC resilience, agility
or agile supply chain, in the SC. Later, agile, green and resilient were

established/used as the separate/have many practices known as

resilient practices, green practices, agile practices and now known as
individual paradigms which affects the SC performance. However,
sustainable paradigm is still in the nascent phase and is considered the
performance measures. Still it is not clear what type of practices are
considered in the sustainable practices. While in case of the lean para-
digm, this concept evolved just opposite to the above-mentioned par-
adigms. Initially, it was used as the lean practices and researchers
used to find how these affect SC competitiveness. Later, it was also
used as the performance measures like leanness. In the selected stud-
ies, mostly all researchers made a common argument, except lean (has
extensively researched area/have extant literature), all the other agile,
green and resilient paradigms are new or in nascent stage, and impact
of the combination of all these on the SC chain is less explored. In
addition to this, assessment of leanness, agility, greenness, resilient
and sustainability is restricted to firm level and not yet explored fully
to entire SC process in the literature.

Among limitations, this work is highly descriptive and theoretical,
and only the reflection of the papers selected is studied for this study.

Based on the above discussions, the following future research

directions are suggested:

e Which practices can be grouped under the Sustainable paradigm?

o What, if any, are the synergies and divergences among the LARGS
paradigms, and how do they affect each another?

e How do the LARGS practices sequentially and simultaneously
impact all the stages (supplier, focal firm, distribution and cus-
tomer/consumers) of SC performance measures?

e How do the LARGS practices sequentially and simultaneously
affect the various industrial sectors?

e How can the degree of compatibility among LARGS paradigms be
measured?

e |Is the integration of the LARGS paradigms enough for achieving
the maximum potential of SC performance improvement?

e What is the impact of the combinations of these practices (LARGS)
on the conventional performance matrix (includes only economic
performance measures)? Moreover, what are the consequences of
including environmental and social performance measures in the
conventional performance matrix?

e How are the categorisations of the performance indicators based
on operational, economic, social, environmental and competitive
advantages, apart from the overall performance?

e What is the impact of combinations of LARGS paradigms on all
kinds of MUDAS, and on the dynamic capabilities (structural and
unstructured)?

e What is the implication/impact of the application of emerging
technological interventions (Industry 4.0) on the trade-off among
LARGS paradigms and SC performance measures as well?

o What are the most critical practices among LARGS paradigms, SC
performance measures and impact of all these on one another and
the SC performance?

o What are the most crucial performance indicators measures matrix

for a sustainable SC and its entities?
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o What is the role of LARGS paradigms and sustainability in supplier
selection criteria, logistics (various stages of SC)?

o What is the role of the LARGS paradigms at the strategic, tactic
and operational levels?

e What are the important performance measures that play an impor-
tant role in the selection of LARGS paradigms? Moreover, how do
these affect the selection of LARGS paradigms?

e How the production systems (job shop, batch production, mass
production and contentious production) and various manufacturing
strategies like make to stoke, make to assembly, ETO and MTO
affect the selection of the various LARGS practices?

e What are the important LARGS practices at various organisation
levels (strategical, tactical and operational levels)? Moreover, how
these affect the selection of various LARGS practices?

e How the implementation of LARGS does practices impact with

each other at the firm level and an end to end supply chain?

ORCID

Sachin Kumar Mangla "= https://orcid.org/0000-0001-7166-5315
Sunil Luthra 2 https://orcid.org/0000-0001-7571-1331
REFERENCES

Abdollahi, M., Arvan, M., & Razmi, J. (2015). An integrated approach for
supplier portfolio selection: Lean or agile? Expert Systems with Applica-
tions, 42(1), 679-690.

Abdulmalek, F. A., & Rajgopal, J. (2007). Analyzing the benefits of lean
manufacturing and value stream mapping via simulation: A process
sector case study. International Journal of Production Economics, 107(1),
223-236.

Agarwal, A., Shankar, R., & Tiwari, M. K. (2006). Modeling the metrics of
lean, agile and leagile supply chain: An ANP-based approach. European
Journal of Operational Research, 173(1), 211-225.

Agarwal, A., Shankar, R., & Tiwari, M. K. (2007). Modeling agility of supply
chain. Industrial Marketing Management, 36(4), 443-457.

Agus, A., & Shukri Hajinoor, M. (2012). Lean production supply chain man-
agement as driver towards enhancing product quality and business
performance: Case study of manufacturing companies in Malaysia.
International Journal of Quality & Reliability Management, 29(1),
92-121.

Ahi, P, & Searcy, C. (2013). A comparative literature analysis of definitions
for green and sustainable supply chain management. Journal of Cleaner
Production, 52, 329-341.

Ali, A., Mahfouz, A., & Arisha, A. (2017). Analysing supply chain resilience:
Integrating the constructs in a concept mapping framework via a sys-
tematic literature review. Supply Chain Management: An International
Journal, 22(1), 16-39.

Aramyan, L. H., Oude Lansink, A. G., van der Vorst, J. G., & Van Kooten, O.
(2007). Performance measurement in agri-food supply chains: A case
study. Supply Chain Management: An International Journal, 12(4),
304-315.

Arif-Uz-Zaman, K., & Nazmul Ahsan, A. M. M. (2014). Lean supply chain
performance measurement. International Journal of Productivity and
Performance Management, 63(5), 588-612.

Azadeh, A., Yazdanparast, R., Zadeh, S. A., & Zadeh, A. E. (2017). Perfor-
mance optimization of integrated resilience engineering and lean pro-
duction principles. Expert Systems with Applications, 84, 155-170.
https://doi.org/10.1016/j.eswa.2017.05.012

Azevedo, S., Carvalho, H., & Cruz-Machado, V. (2013). Using interpretive
structural modelling to identify and rank performance measures: An

application in the automotive supply chain. Baltic Journal of Manage-
ment, 8(2), 208-230.

Azevedo, S. G., Carvalho, H., & Cruz-Machado, V. (2011a). A proposal of
LARG supply chain management practices and a performance mea-
surement system. International Journal of e-Education, e-Business, e-
Management and e-Learning, 1(1), 7.

Azevedo, S. G., Carvalho, H., & Cruz-Machado, V. (2011b). The influence
of green practices on supply chain performance: A case study
approach. Transportation research part E: logistics and transportation
review, 47(6), 850-871.

Azevedo, S. G., Carvalho, H., & Cruz-Machado, V. (2016). LARG index: A
benchmarking tool for improving the leanness, agility, resilience and
greenness of the automotive supply chain. Benchmarking: An Interna-
tional Journal, 23(6), 1472-1499.

Azevedo, S. G., Carvalho, H., Duarte, S., & Cruz-Machado, V. (2012). Influ-
ence of green and lean upstream supply chain management practices
on business sustainability. IEEE Transactions on Engineering Manage-
ment, 59(4), 753-765.

Azevedo, S. G., Govindan, K., Carvalho, H., & Cruz-Machado, V. (2013).
Ecosilient Index to assess the greenness and resilience of the
upstream automotive supply chain. Journal of Cleaner Production, 56,
131-146.

Bai, C., & Sarkis, J. (2014). Determining and applying sustainable supplier
key performance indicators. Supply Chain Management: An International
Journal, 19(3), 275-291.

Baramichai, M., Zimmers, E. W. Jr., & Marangos, C. A. (2007). Agile supply
chain transformation matrix: an integrated tool for creating an agile
enterprise. Supply Chain Management: An International Journal, 12(5),
334-348.

Beamon, B. M. (1999). Measuring supply chain performance. Interna-
tional Journal of Operations & Production Management, 19(3),
275-292.

Behzadi, G., O'Sullivan, M. J,, Olsen, T. L., & Zhang, A. (2018). Agribusiness
supply chain risk management: A review of quantitative decision
models. Omega, 79, 21-42.

Beske, P, & Seuring, S. (2014). Putting sustainability into supply chain
management. Supply Chain Management: An International Journal, 19
(3), 322-331.

Beske-Janssen, P., Johnson, M. P, & Schaltegger, S. (2015). 20 years of
performance measurement in sustainable supply chain management—
What has been achieved? Supply Chain Management: An International
Journal, 20(6), 664-680.

Bowen, W. D., Iverson, S. J., Boness, D. J., & Oftedal, O. T. (2001). Forag-
ing effort, food intake and lactation performance depend on maternal
mass in a small phocid seal. Functional Ecology, 15(3), 325-334.

Brandenburg, M. (2015). Low carbon supply chain configuration for a new
product—A goal programming approach. International Journal of Pro-
duction Research, 53(21), 6588-6610.

Brindley, C., & Oxborrow, L. (2014). Aligning the sustainable supply chain
to green marketing needs: A case study. Industrial Marketing Manage-
ment, 43(1), 45-55.

Bruce, M., Daly, L., & Towers, N. (2004). Lean or agile: A solution for
supply chain management in the textiles and clothing industry? Inter-
national Journal of Operations & Production Management, 24(2),
151-170.

Cabral, 1., Grilo, A., & Cruz-Machado, V. (2012). A decision-making model
for lean, agile, resilient and green supply chain management. Interna-
tional Journal of Production Research, 50(17), 4830-4845.

Caldera, H. T. S., Desha, C., & Dawes, L. (2017). Exploring the role of lean
thinking in sustainable business practice: A systematic literature
review. Journal of Cleaner Production, 167, 1546-1565.

Campos, L. M., & Vazquez-Brust, D. A. (2016). Lean and green synergies in
supply chain management. Supply Chain Management: An International
Journal, 21(5), 627-641.



SHARMA ET AL.

Carter, C. R., & Liane Easton, P. (2011). Sustainable supply chain manage-
ment: Evolution and future directions. International Journal of Physical
Distribution & Logistics Management, 41(1), 46-62.

Carter, C. R,, & Rogers, D. S. (2008). A framework of sustainable supply
chain management: Moving toward new theory. International Journal
of Physical Distribution & Logistics Management, 38(5), 360-387.

Carvalho, H., Azevedo, S. G., & Cruz-Machado, V. (2010). Supply chain per-
formance management: Lean and green paradigms. International Jour-
nal of Business Performance and Supply Chain Modelling, 2(3-4),
304-333.

Carvalho, H., Azevedo, S. G., & Cruz-Machado, V. (2012). Agile and resil-
ient approaches to supply chain management: Influence on perfor-
mance and competitiveness. Logistics Research, 4(1-2), 49-62.

Carvalho, H., Azevedo, S. G., Duarte, S., & Cruz-Machado, V. (2011). Green
and lean paradigms influence on sustainable business development of
manufacturing supply chains. International Journal of Green Computing
(JGC), 2(2), 45-62.

Carvalho, H., Barroso, A. P, Machado, V. H., Azevedo, S., & Cruz-
Machado, V. (2012). Supply chain redesign for resilience using simula-
tion. Computers & Industrial Engineering, 62(1), 329-341.

Carvalho, H., & Cruz-Machado, V. (2011). Integrating lean, agile, resilience
and green paradigms in supply chain management (LARG_SCM). Sup-
ply Chain Management, 27-48.

Carvalho, H., Cruz-Machado, V., & Tavares, J. G. (2012). A mapping frame-
work for assessing supply chain resilience. International Journal of
Logistics Systems and Management, 12(3), 354-373.

Carvalho, H., Duarte, S., & Cruz-Machado, V. (2011). Lean, agile, resilient
and green: Divergencies and synergies. International Journal of Lean Six
Sigma, 2(2), 151-179.

Carvalho, H., Govindan, K., Azevedo, S. G., & Cruz-Machado, V. (2017).
Modelling green and lean supply chains: An eco-efficiency perspective.
Resources, Conservation and Recycling, 120, 75-87.

Centobelli, P., Cerchione, R., & Ertz, M. (2020). Managing supply chain
resilience to pursue business and environmental strategies. Business
Strategy and the Environment, 29(3), 1215-1246.

Chan, A. T., Ngai, E. W., & Moon, K. K. (2017). The effects of strategic and
manufacturing flexibilities and supply chain agility on firm performance
in the fashion industry. European Journal of Operational Research, 259
(2), 486-499.

Chang, H. H., Tsai, S. H., & Huang, C. C. (2019). Sustainable development:
The effects of environmental policy disclosure in advertising. Business
Strategy and the Environment, 28(8), 1497-1506.

Chaudhuri, A, Srivastava, S. K., Srivastava, R. K., & Parveen, Z. (2016). Risk
propagation and its impact on performance in food processing supply
chain: A fuzzy interpretive structural modeling based approach. Journal
of Modelling in Management, 11(2), 660-693.

Chavez, R, Yu, W,, Sadiq Jajja, M. S., Lecuna, A., & Fynes, B. (2020). Can
entrepreneurial orientation improve sustainable development through
leveraging internal lean practices? Business Strategy and the Environ-
ment., 29, 2211-2225. https://doi.org/10.1002/bse.2496

Chen, C. C,, Shih, H. S., Shyur, H. J., & Wu, K. S. (2012). A business strategy
selection of green supply chain management via an analytic network
process. Computers & Mathematics with Applications, 64(8),
2544-2557.

Chiarini, A. (2014). Sustainable manufacturing-greening processes using
specific Lean Production tools: An empirical observation from European
motorcycle component manufacturers. Journal of Cleaner Production,
85,226-233. https://doi.org/10.1016/j.jclepro.2014.07.080

Chiou, T. Y., Chan, H. K,, Lettice, F., & Chung, S. H. (2011). The influence
of greening the suppliers and green innovation on environmental per-
formance and competitive advantage in Taiwan. Transportation
Research Part E: Logistics and Transportation Review, 47(6), 822-836.

Christopher, M. (2000). The agile supply chain: Competing in volatile mar-
kets. Industrial Marketing Management, 29(1), 37-44.

Business S "B
Bissaey Be | WILEY_|

Christopher, M., & Peck, H. (2004). Building the resilient supply chain. The
International Journal of Logistics Management, 15(2), 1-14.

Christopher, M., & Towill, D. (2001). An integrated model for the design of
agile supply chains. International Journal of Physical Distribution & Logis-
tics Management, 31(4), 235-246.

Christopher, M., & Towill, D. R. (2000). Supply chain migration from lean
and functional to agile and customised. Supply Chain Management: An
International Journal, 5(4), 206-213.

Ciccullo, F., Pero, M., Caridi, M., Gosling, J., & Purvis, L. (2018). Integrating
the environmental and social sustainability pillars into the lean and
agile supply chain management paradigms: A literature review and
future research directions. Journal of Cleaner Production, 172,
2336-2350.

Cosimato, S., & Troisi, O. (2015). Green supply chain management: Prac-
tices and tools for logistics competitiveness and sustainability. The
DHL case study. The TQM Journal, 27(2), 256-276.

Dies, C. M., Tan, K. H., & Lim, M. (2013). Green as the new Lean: How to
use Lean practices as a catalyst to greening your supply chain. Journal
of Cleaner Production, 40, 93-100.

Dahlmann, F., & Roehrich, J. K. (2019). Sustainable supply chain manage-
ment and partner engagement to manage climate change information.
Business Strategy and the Environment, 28(8), 1632-1647.

Das, K. (2018). Integrating lean systems in the design of a sustainable sup-
ply chain model. International Journal of Production Economics, 198,
177-190.

De Oliveira, U. R., Espindola, L. S., da Silva, I. R, da Silva, I. N, &
Rocha, H. M. (2018). A systematic literature review on green supply
chain management: Research implications and future perspectives.
Journal of Cleaner Production, 187, 537-561.

Dey, P. K., Malesios, C., De, D., Chowdhury, S., & Abdelaziz, F. B. (2019).
Could lean practices and process innovation enhance supply chain sus-
tainability of small and medium-sized enterprises? Business Strategy
and the Environment, 28(4), 582-598.

Dhingra, R., Kress, R., & Upreti, G. (2014). Does lean mean green? Journal
of Cleaner Production, 85, 1-7.

Diaz-Elsayed, N., Jondral, A., Greinacher, S., Dornfeld, D., & Lanza, G.
(2013). Assessment of lean and green strategies by simulation of
manufacturing systems in discrete production environments. CIRP
Annals, 62(1), 475-478.

Digalwar, A, Raut, R. D., Yadav, V. S., Narkhede, B., Gardas, B. B., &
Gotmare, A. (2020). Evaluation of critical constructs for measurement
of sustainable supply chain practices in lean-agile firms of Indian ori-
gin: A hybrid ISM-ANP approach. Business Strategy and the Environ-
ment, 29(3), 1575-1596.

Distelhorst, G., Hainmueller, J., & Locke, R. M. (2016). Does lean improve
labor standards? Management and social performance in the Nike sup-
ply chain. Management Science, 63(3), 707-728.

Drohomeretski, E., Gouvea da Costa, S., & Pinheiro de Lima, E. (2014).
Green supply chain management: Drivers, barriers and practices within
the Brazilian automotive industry. Journal of Manufacturing Technology
Management, 25(8), 1105-1134.

Duarte, S., & Cruz-Machado, V. (2013). Modelling lean and green: A review
from business models. International Journal of Lean Six Sigma, 4(3),
228-250.

Duarte, S., & Cruz-Machado, V. (2017). Green and lean implementation: an
assessment in the automotive industry. International Journal of Lean Six
Sigma, 8(1), 65-88.

El Mokadem, M. (2017). The classification of supplier selection criteria
with respect to lean or agile manufacturing strategies. Journal of
Manufacturing Technology Management, 28(2), 232-249.

Fahimnia, B., & Jabbarzadeh, A. (2016). Marrying supply chain
sustainability and resilience: A match made in heaven. Transporta-
tion Research Part E: Logistics and Transportation Review, 91,
306-324.



SHARMA ET AL.

20 | WILEY_ S8t 2 &

Fahimnia, B., Jabbarzadeh, A., & Sarkis, J. (2018). Greening versus resil-
ience: A supply chain design perspective. Transportation Research Part
E: Logistics and Transportation Review, 119, 129-148.

Fercoq, A., Lamouri, S., & Carbone, V. (2016). Lean/Green integration
focused on waste reduction techniques. Journal of Cleaner Production,
137,567-578.

Formentini, M., & Taticchi, P. (2016). Corporate sustainability approaches
and governance mechanisms in sustainable supply chain management.
Journal of Cleaner Production, 112, 1920-1933.

Fullerton, R. R., & Wempe, W. F. (2009). Lean manufacturing, non-financial
performance measures, and financial performance. International Jour-
nal of Operations & Production Management, 29(3), 214-240.

Galeazzo, A, Furlan, A., & Vinelli, A. (2014). Lean and green in action: inter-
dependencies and performance of pollution prevention projects. Jour-
nal of Cleaner Production, 85, 191-200.

Gandhi, N. S., Thanki, S. J., & Thakkar, J. J. (2018). Ranking of drivers for
integrated lean-green manufacturing for Indian manufacturing SMEs.
Journal of Cleaner Production, 171, 675-689.

Garza-Reyes, J. A. (2015). Lean and green—A systematic review of the
state of the art literature. Journal of Cleaner Production, 102, 18-29.
Garza-Reyes, J. A., Kumar, V., Chaikittisilp, S., & Tan, K. H. (2018). The
effect of lean methods and tools on the environmental performance of
manufacturing organisations. International Journal of Production Eco-

nomics, 200, 170-180.

Gavronski, I., Klassen, R. D., Vachon, S., & do Nascimento, L. F. M.
(2011). A resource-based view of green supply management. Trans-
portation Research Part E: Logistics and Transportation Review, 47(6),
872-885.

Ghadge, A., Dani, S., & Kalawsky, R. (2012). Supply chain risk management:
Present and future scope. The International Journal of Logistics Manage-
ment, 23(3), 313-339.

Gimenez, C., & Tachizawa, E. M. (2012). Extending sustainability to sup-
pliers: A systematic literature review. Supply Chain Management: An
International Journal, 17(5), 531-543.

Gligor, D. M., Esmark, C. L., & Holcomb, M. C. (2015). Performance out-
comes of supply chain agility: When should you be agile? Journal of
Operations Management, 33, 71-82.

Gligor, D. M., Holcomb, M. C., & Feizabadi, J. (2016). An exploration of
the strategic antecedents of firm supply chain agility: The role of a
firm's orientations. International Journal of Production Economics, 179,
24-34,

Govindan, K., Azevedo, S. G., Carvalho, H., & Cruz-Machado, V. (2014).
Impact of supply chain management practices on sustainability. Journal
of Cleaner Production, 85, 212-225.

Govindan, K., Azevedo, S. G., Carvalho, H., & Cruz-Machado, V. (2015).
Lean, green and resilient practices influence on supply chain perfor-
mance: Interpretive structural modeling approach. International Journal
of Environmental Science and Technology, 12(1), 15-34.

Govindan, K., Khodaverdi, R., & Jafarian, A. (2013). A fuzzy multi criteria
approach for measuring sustainability performance of a supplier based
on triple bottom line approach. Journal of Cleaner Production, 47,
345-354.

Govindan, K., Khodaverdi, R., & Vafadarnikjoo, A. (2015). Intuitionistic
fuzzy based DEMATEL method for developing green practices and
performances in a green supply chain. Expert Systems with Applications,
42(20), 7207-7220.

Green, K. W. Jr., Zelbst, P. J., Meacham, J., & Bhadauria, V. S. (2012). Green
supply chain management practices: Impact on performance. Supply
Chain Management: An International Journal, 17(3), 290-305.

Hajmohammad, S., Vachon, S., Klassen, R. D., & Gavronski, 1. (2013).
Reprint of Lean management and supply management: Their role in
green practices and performance. Journal of Cleaner Production, 56,
86-93.

Hallam, C., & Contreras, C. (2016). Integrating lean and green manage-
ment. Management Decision, 54(9), 2157-2187.

Hallgren, M., & Olhager, J. (2009). Lean and agile manufacturing: External
and internal drivers and performance outcomes. International Journal
of Operations & Production Management, 29(10), 976-999.

Henao, R., Sarache, W., & Gomez, I. (2018). Lean manufacturing and sus-
tainable performance: Trends and future challenges. Journal of Cleaner
Production..

Hervani, A. A., Helms, M. M., & Sarkis, J. (2005). Performance measure-
ment for green supply chain management. Benchmarking: An Interna-
tional Journal, 12(4), 330-353.

Hines, P,, Holweg, M., & Rich, N. (2004). Learning to evolve. International
Journal of Operations & Production Management, 24, 994-1011.
https://doi.org/10.1108/01443570410558049

Hou, Q., Mao, G., Zhao, L., Du, H., & Zuo, J. (2015). Mapping the scientific
research on life cycle assessment: a bibliometric analysis. The Interna-
tional Journal of Life Cycle Assessment, 20(4), 541-555.

Inman, R. A, & Green, K. W. (2018). Lean and green combine to impact
environmental and operational performance. International Journal of
Production Research, 56(14), 4802-4818.

Kamalahmadi, M., & Parast, M. M. (2016). A review of the literature on the
principles of enterprise and supply chain resilience: Major findings and
directions for future research. International Journal of Production Eco-
nomics, 171, 116-133.

Kumar, M., & Rodrigues, V. S. (2018). Synergetic effect of lean and green
on innovation: A resource-based perspective. International Journal of
Production Economics.

Laosirihongthong, T., Adebanjo, D., & Choon Tan, K. (2013). Green supply
chain management practices and performance. Industrial Manage-
ment & Data Systems, 113(8), 1088-1109.

Lartey, T. Yirenkyi, D. O. Adomako, S. Danso, A. Amankwah-
Amoah, J., & Alam, A. (2020). Going green, going clean: Lean-green
sustainability strategy and firm growth. Business Strategy and the Envi-
ronment, 29(1), 118-139.

Leon, H. C. M., & Calvo-Amodio, J. (2017). Towards lean for sustainability:
Understanding the interrelationships between lean and sustainability
from a systems thinking perspective. Journal of Cleaner Production,
142, 4384-4402.

Levy, Y., & Ellis, T. J. (2006). A systems approach to conduct an effective
literature review in support of information systems research. Informing
Science, 9.

Lin, C. T., Chiu, H., & Chu, P. Y. (2006). Agility index in the supply chain.
International Journal of Production Economics, 100(2), 285-299.

Lin, Y. H., & Tseng, M. L. (2016). Assessing the competitive priorities
within sustainable supply chain management under uncertainty. Jour-
nal of Cleaner Production, 112, 2133-2144.

Lockamy, A. Ill (2014). Assessing disaster risks in supply chains. Industrial
Management & Data Systems, 114(5), 755-777.

Lotfi, M., & Saghiri, S. (2018). Disentangling resilience, agility and leanness:
Conceptual development and empirical analysis. Journal of Manufactur-
ing Technology Management, 29(1), 168-197.

Luthra, S., Garg, D., & Haleem, A. (2014). Green supply chain manage-
ment: Implementation and performance—A literature review and
some issues. Journal of Advances in Management Research, 11(1),
20-46.

Luthra, S., Garg, D., & Haleem, A. (2016). The impacts of critical success
factors for implementing green supply chain management towards
sustainability: An empirical investigation of Indian automobile industry.
Journal of Cleaner Production, 121, 142-158.

Manuj, ., & Mentzer, J. T. (2008). Global supply chain risk management
strategies. International Journal of Physical Distribution & Logistics Man-
agement, 38(3), 192-223.

Markley, M. J., & Davis, L. (2007). Exploring future competitive advantage
through sustainable supply chains. International Journal of Physical Dis-
tribution & Logistics Management, 37(9), 763-774.

Marshall, D., McCarthy, L., Heavey, C., & McGrath, P. (2015). Environmen-
tal and social supply chain management sustainability practices:



SHARMA ET AL.

Construct development and measurement. Production Planning & Con-
trol, 26(8), 673-690.

Martin, P. R,, & Patterson, J. W. (2009). On measuring company perfor-
mance within a supply chain. International Journal of Production
Research, 47(9), 2449-2460.

Martinez-Jurado, P. J., & Moyano-Fuentes, J. (2014). Lean management,
supply chain management and sustainability: A literature review. Jour-
nal of Cleaner Production, 85, 134-150.

Mason-Jones, R., Naylor, B., & Towill, D. R. (2000). Engineering the leagile
supply chain. International Journal of Agile Management Systems, 2(1),
54-61.

Mohammaddust, F., Rezapour, S., Farahani, R. Z., Mofidfar, M., & Hill, A.
(2017). Developing lean and responsive supply chains: A robust model
for alternative risk mitigation strategies in supply chain designs. Inter-
national Journal of Production Economics, 183, 632-653.

Mohammed, A., Harris, I., Soroka, A., & Nujoom, R. (2019). A hybrid
MCDM-fuzzy multi-objective programming approach for a G-Resilient
supply chain network design. Computers & Industrial Engineering, 127,
297-312.

Mollenkopf, D., Stolze, H., Tate, W. L., & Ueltschy, M. (2010). Green, lean
and global supply chains. International Journal of Physical Distribution &
Logistics Management, 40(1/2), 14-41.

Morgan, C. (2007). Supply network performance measurement: future
challenges? The International Journal of Logistics Management, 18(2),
255-273.

Naylor, J. B., Naim, M. M., & Berry, D. (1999). Leagility: Integrating the lean
and agile manufacturing paradigms in the total supply chain. Interna-
tional Journal of Production Economics, 62(1-2), 107-118.

Ng, R., Low, J. S. C., & Song, B. (2015). Integrating and implementing Lean
and Green practices based on proposition of Carbon-Value Efficiency
metric. Journal of Cleaner Production, 95, 242-255.

Norrman, A., & Jansson, U. (2004). Ericsson's proactive supply chain risk
management approach after a serious sub-supplier accident. Interna-
tional Journal of Physical Distribution & Logistics Management, 34(5),
434-456.

Orazalin, N. (2020). Do board sustainability committees contribute to cor-
porate environmental and social performance? The mediating role of
corporate social responsibility strategy. Business Strategy and the Envi-
ronment, 29(1), 140-153.

Ortas, E., Moneva, M., & Alvarez, I. (2014). Sustainable supply chain and
company performance: A global examination. Supply Chain Manage-
ment: An International Journal, 19(3), 332-350.

Parkouhi, S. V., Ghadikolaei, A. S., & Lajimi, H. F. (2019). Resilient supplier
selection and segmentation in grey environment. Journal of Cleaner
Production, 207, 1123-1137.

Prajogo, D., Oke, A., & Olhager, J. (2016). Supply chain processes: Linking
supply logistics integration, supply performance, lean processes and
competitive performance. International Journal of Operations & Produc-
tion Management, 36(2), 220-238.

Purvis, L., Gosling, J., & Naim, M. M. (2014). The development of a lean,
agile and leagile supply network taxonomy based on differing types
of flexibility. International Journal of Production Economics, 151,
100-111.

Purvis, L., Spall, S., Naim, M., & Spiegler, V. (2016). Developing a resilient
supply chain strategy during ‘boom’ and ‘bust’. Production Planning &
Control, 27(7-8), 579-590.

Qrunfleh, S., & Tarafdar, M. (2013). Lean and agile supply chain strategies
and supply chain responsiveness: The role of strategic supplier part-
nership and postponement. Supply Chain Management: An International
Journal, 18(6), 571-582.

Rafi-Ul-Shan, P. M., Grant, D. B., Perry, P., & Ahmed, S. (2018). Relationship
between sustainability and risk management in fashion supply chains:
A systematic literature review. International Journal of Retail & Distribu-
tion Management, 46(5), 466-486.

Business S "B
DSy e | WILEY_| 2t

Rajeev, A, Pati, R. K., Padhi, S. S., & Govindan, K. (2017). Evolution of sus-
tainability in supply chain management: A literature review. Journal of
Cleaner Production, 162, 299-314.

Rao, P., & Holt, D. (2005). Do green supply chains lead to competitiveness
and economic performance? International Journal of Operations & Pro-
duction Management, 25(9), 898-916.

Ruiz-Benitez, R., Lépez, C., & Real, J. C. (2017). Environmental benefits of
lean, green and resilient supply chain management: The case of the
aerospace sector. Journal of Cleaner Production, 167, 850-862.

Ruiz-Benitez, R., Lépez, C., & Real, J. C. (2018). The lean and resilient man-
agement of the supply chain and its impact on performance. Interna-
tional Journal of Production Economics, 203, 190-202.

Saenz, M. J,, Revilla, E., & Acero, B. (2018). Aligning supply chain design
for boosting resilience. Business Horizons, 61(3), 443-452.

Sajan, M. P, Shalij, P. R, Ramesh, A., & Augustine, B. P. (2017). Lean
manufacturing practices in Indian manufacturing SMEs and their effect
on sustainability performance. Journal of Manufacturing Technology
Management, 28(6), 772-793.

Sarkis, J. (2003). A strategic decision framework for green supply chain
management. Journal of Cleaner Production, 11(4), 397-409.

Sayyadi Tooranloo, H., Alavi, M., & Saghafi, S. (2018). Evaluating indicators
of the agility of the green supply chain. Competitiveness Review: An
International Business Journal, 28(5), 541-563.

Schaltegger, S., & Burritt, R. (2014). Measuring and managing sustainability
performance of supply chains: Review and sustainability supply chain
management framework. Supply Chain Management: An International
Journal, 19(3), 232-241.

Sen, D. K., Datta, S., & Mahapatra, S. S. (2017). Dominance based fuzzy
decision support framework for g-resilient (ecosilient) supplier selec-
tion: An empirical modelling. International Journal of Sustainable Engi-
neering, 10(6), 338-357.

Seuring, S., & Muiller, M. (2008). From a literature review to a conceptual
framework for sustainable supply chain management. Journal of
Cleaner Production, 16(15), 1699-1710.

Simpson, D. F., & Power, D. J. (2005). Use the supply relationship to
develop lean and green suppliers. Supply Chain Management: An Inter-
national Journal, 10(1), 60-68.

Singh, A. K., & Vinodh, S. (2017). Modeling and performance evaluation of
agility coupled with sustainability for business planning. Journal of
Management Development, 36(1), 109-128.

Srivastava, S. K. (2007). Green supply-chain management: A state-of-the-
art literature review. International Journal of Management Reviews, 9(1),
53-80.

Subramanian, N., & Gunasekaran, A. (2015). Cleaner supply-chain manage-
ment practices for twenty-first-century organizational competitive-
ness: Practice-performance framework and research propositions.
International Journal of Production Economics, 164, 216-233.

Tachizawa, E. M., Gimenez, C., & Sierra, V. (2015). Green supply chain
management approaches: drivers and performance implications. Inter-
national Journal of Operations & Production Management, 35(11),
1546-1566.

Tasdemir, C., & Gazo, R. (2018). A systematic literature review for
better understanding of lean driven sustainability. Sustainability, 10
(7), 2544.

Taticchi, P, Tonelli, F., & Pasqualino, R. (2013). Performance measurement
of sustainable supply chains: A literature review and a research
agenda. International Journal of Productivity and Performance Manage-
ment, 62(8), 782-804.

Thanki, S. J., & Thakkar, J. (2018a). Interdependence analysis of lean-green
implementation challenges: a case of Indian SMEs. Journal of
Manufacturing Technology Management, 29(2), 295-328.

Thanki, S. J., & Thakkar, J. (2018b). A quantitative framework for lean and
green assessment of supply chain performance. International Journal of
Productivity and Performance Management, 67(2), 366-400.



SHARMA ET AL.

1212 Business Strat B
22 | Wi Ey_Bssse ael

Thanki, S. J., & Thakkar, J. J. (2016). Value-value load diagram: A graphical
tool for lean-green performance assessment. Production Planning &
Control, 27(15), 1280-1297.

Thomas, A., Byard, P., Francis, M., Fisher, R., & White, G. R. (2016). Profil-
ing the resiliency and sustainability of UK manufacturing companies.
Journal of Manufacturing Technology Management, 27(1), 82-99.

Thome, A. M. T., Scavarda, L. F., & Scavarda, A. J. (2016). Conducting sys-
tematic literature review in operations management. Production Plan-
ning & Control, 27(5), 408-420.

Torabi, S. A., Baghersad, M., & Mansouri, S. A. (2015). Resilient supplier
selection and order allocation under operational and disruption risks.
Transportation Research Part E: Logistics and Transportation Review, 79,
22-48.

Tortorella, G. L., Miorando, R., & Marodin, G. (2017). Lean supply chain
management: Empirical research on practices, contexts and perfor-
mance. International Journal of Production Economics, 193, 98-112.

Touboulic, A., & Walker, H. (2015). Theories in sustainable supply chain
management: A structured literature review. International Journal of
Physical Distribution & Logistics Management, 45(1/2), 16-42.

Tseng, M., Lim, M., & Wong, W. P. (2015). Sustainable supply chain man-
agement: A closed-loop network hierarchical approach. Industrial Man-
agement & Data Systems, 115(3), 436-461.

Varsei, M., Soosay, C., Fahimnia, B., & Sarkis, J. (2014). Framing sustainabil-
ity performance of supply chains with multidimensional indicators.
Supply Chain Management: An International Journal, 19(3), 242-257.

Verrier, B., Rose, B., & Caillaud, E. (2016). Lean and Green strategy: The
Lean and Green House and maturity deployment model. Journal of
Cleaner Production, 116, 150-156.

Verrier, B., Rose, B., Caillaud, E., & Remita, H. (2014). Combining organiza-
tional performance with sustainable development issues: The Lean
and Green project benchmarking repository. Journal of Cleaner Produc-
tion, 85, 83-93.

Vonderembse, M. A, Uppal, M., Huang, S. H., & Dismukes, J. P. (2006).
Designing supply chains: Towards theory development. International
Journal of Production Economics, 100(2), 223-238.

Webster, J., & Watson, R. T. (2002). Analyzing the past to prepare for the
future: Writing a literature review. MIS Quarterly, xiii-xxiii.

Wong, C. W., Wong, C. Y., & Boon-itt, S. (2018). How does sustainable
development of supply chains make firms lean, green and profitable? A
resource orchestration perspective. Business Strategy and the Environ-
ment, 27(3), 375-388.

Wu, L., Subramanian, N., Gunasekaran, A., Abdulrahman, M. D. A,
Pawar, K. S., & Doran, D. (2018). A two-dimensional, two-level frame-
work for achieving corporate sustainable development: Assessing the
return on sustainability initiatives. Business Strategy and the Environ-
ment, 27(8), 1117-1130.

Yusuf, Y. Y., Gunasekaran, A., Adeleye, E. O., & Sivayoganathan, K. (2004).
Agile supply chain capabilities: Determinants of competitive objec-
tives. European Journal of Operational Research, 159(2), 379-392.

Zhan, Y., Tan, K. H,, Ji, G, Chung, L., & Chiu, A. S. (2018). Green and lean
sustainable development path in China: Guanxi, practices and perfor-
mance. Resources, Conservation and Recycling, 128, 240-249.

Zhan, Y., Tan, K. H,, Ji, G., & Tseng, M. L. (2018). Sustainable Chinese
manufacturing competitiveness in the 21st century: Green and lean
practices, pressure and performance. International Journal of Computer
Integrated Manufacturing, 31(6), 523-536.

How to cite this article: Sharma V, Raut RD, Mangla SK,
Narkhede BE, Luthra S, Gokhale R. A systematic literature
review to integrate lean, agile, resilient, green and sustainable
paradigms in the supply chain management. Bus Strat Env.
2021;30:1191-1212. https://doi.org/10.1002/bse.2679




	A systematic literature review to integrate lean, agile, resilient, green and sustainable paradigms in the supply chain man...
	1  INTRODUCTION
	2  LARGS PARADIGMS
	3  METHODOLOGY
	4  INPUT PHASE
	5  PROCESSING PHASE
	6  OUTCOME PHASE
	7  CONTRIBUTION, CONCLUSION AND FUTURE AVENUES
	REFERENCES



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG (Modified PDFX1a settings for Blackwell publications)
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


