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Abstract
In light of the maelstrom that global Supply Chains must struggle with, we contend that 
Systems Thinking in Supply Chain Management can be an enabling factor. Systems Think-
ing can support problem-solving in the reactive crisis mode that practitioners find them-
selves in, let alone when seeking ways to improve the end-to-end Supply Chain. This paper 
determines the prevalence of Systems Thinking methodologies within the literature and 
confirms if these contributions provide benefits to Supply Chain Management beyond the 
dyad through empirical research? Given the challenges of realising supply chain-wide pro-
gression, are these contributions supporting the discipline in pursuing industry advance-
ment strategies? A systematic literature review methodology was employed, evaluating 
ninety-seven peer-reviewed papers regarding the breadth; from suppliers’ supplier to cus-
tomers customer, and depth; from literature review to empirical research. Five research 
outcomes are identified, resulting in an established hypothesis. We argue that a positive 
correlation between Systems Thinking Maturity and Supply Chain Performance leads to 
a more significant opportunity to go beyond the dyad. The hypothesis led to a research 
construct that advocates the need to determine empirically whether a correlation exists 
between Systems Thinking Maturity and Supply Chain Performance.

Keywords Systematic literature review · Systems thinking · Supply chain · Supply chain 
management

Introduction

Imagine a global health pandemic occurred, and the Systems of the World responded 
effectually. Impacts occur, a period of adjustment ensues; however, a level of confidence 
in the System remains. Within the broader Systems of the World, Sub-Systems are con-
nected and can work through the adjustments to contend with the emerging variables from 
this wicked problem. The Supply Chain Sub-Systems are interconnected, with complete 
transparency and agility to shift the entire System towards the required position. Those 
within the Supply Chain System have clarity of the immediate and removed stakeholders 
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and know the ramifications of decisions from those upstream to those at the receiving end. 
Whilst competitive, they focus upon what is suitable for the broader System. Efficient and 
holistic decisions are commonplace, with waste kept to a minimum, given actual demand 
and supply alignment. Those relying upon the Sub-System understand and see the Sys-
tems operating in real-time and trust that economic, societal, and environmental objectives 
are satisfied equally. Every day the World’s Supply Chain System continues to learn and 
adjust. Those depending upon it grow with more confidence and share resources as needed 
to ensure an equilibrium exists within their relative Systems. The Systems of the World 
manages the pandemic, returning to the normal state quickly, whilst implementing strate-
gies to mitigate future instances.

The scenario above may sound like it belongs in a science fiction movie. However, 
it paints the picture of what a Systems Thinking utopia may look like compared to the 
world’s situation now. A Sub-System referred to in the above scenario is the World Supply 
Chains. This paper is concerned with the prevalence of Systems Thinking in the entire sup-
ply chain’s strategic management, henceforth called Supply Chain Management. Given the 
real-world maelstrom in which Supply Chains finds themselves, we contend that the postu-
lated scenario is one all Supply Chain practitioners wish existed.

We seek to explore Systems Thinking’s position in Supply Chain Management, given 
the modern-day challenges we face to achieve a more developed position for the inevitable 
next black swan event (Taleb 2008). Advocating Systems Thinking, Jackson (2020) argues 
that Systems Thinking could have helped respond to COVID-19 in the UK, specifically the 
Systems Thinking frames of reference used to address some of the Supply Chain related 
challenges, e.g., personal protective equipment. Whilst not referring to Systems Thinking 
directly, Sarkis et al. (2020) takes a Systems view to critique the weaknesses in the Supply 
Chain and promote resilience measures, in addition to detailed lessons learnt from a post-
COVID perspective (Sarkis 2020).

The Supply Chain functions as a System, from the extraction of raw materials to deliv-
ery to the ultimate end consumer. Those engaged are part of a broader system to deliver in 
full, on-time effectively. In recent times, the prominence of the Supply Chain has risen to 
near-celebrity levels (Esper 2021). Ideally, the entire supply chain system must operate in 
unison, via a seamless manner, to realise the consumers’ expectations. They expect the on-
time delivery of toilet paper, let alone the supply of life-saving medication.

Examination of the System typically occurs at the point of crisis. This reactionary 
approach is typified per response to COVID-19, as Bhaskar et al. (2020) presented, calling 
for transformative reforms are those advocated by Mollenkopf et al. (2020). We contend 
that if actors know their Supply Chain system in terms of structure, process, and relation-
ships, the ability of the Supply Chain to respond to wicked problems will be greater. The 
same is true in proactive instances, where Supply Chain actors seek to advance their col-
lective System through initiatives. We assert that knowing about the System that consti-
tutes one’s Supply Chain, from the supplier’s supplier to the customer’s customer, will pro-
vide additional benefits. Actors with Systems knowledge of the Supply Chain can respond 
more effectively to a crisis or have a greater ability to implement an advancement strategy.

Many advancement initiatives have contributed in this space, from Supply Chain Inte-
gration (Fawcett and Magnan 2002), Supply Chain Collaboration (Skjoett-Larsen et  al. 
2003), Supplier Networks (Dyer 1996), Supply Chain Ecology (Leigh and Li 2015), Dyads 
(Wilding et  al. 2012) and Triads (Choi and Wu 2009). We recognise that many contri-
butions in the literature have elements of Systems Thinking. However, there are limited 
examples where discrete Systems Thinking methodologies are employed to tackle the prob-
lems their Supply Chain faces, leading to this paper. We are not seeking to advocate one 
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Systems Thinking methodology over another, or replace an existing Supply Chain strategy. 
Instead, we seek to determine the literature’s positions and aim to understand the impact 
these contributions have made to Supply Chain Management, leading to future research 
opportunities.

To set the foundation of Systems Thinking in Supply Chain Management, we seek evi-
dence in the literature via a Systematic Literature Review (SLR). The intent is to system-
atically review extant literature to identify what has come before in the domain of Supply 
Chain Management through the application of Systems Thinking. In addition, we seek to 
understand the dominant focus or orientation? Finally, these positions will inform future 
research hypotheses that require empirical validation beyond this initial literature review.

Overview of Systems Thinking

When discussing Systems Thinking (ST), within the context of Supply Chain Management 
(SCM), there is a necessity to define the System in which we will view the Supply Chain: 
“A system is a whole consisting of two or more parts (1) each of which can affect the per-
formance or properties of the whole, (2) none of which can have an independent effect on 
the whole, and (3) no subgroup of which can have an independent effect on the whole. In 
brief, then, a system is a whole that cannot be divided into independent parts or subgroups 
of parts” (Ackoff 1994, p. 175).

Many ST definitions exist within the literature, resulting in the absence of a central posi-
tion, which seemingly has not changed since Rountree’s (1977) work. Table  1 provides 
definitions from several seminal contributors within the discipline, each with their unique 
position, yet several themes are present. Arnold and Wade (2015) presented various posi-
tions and applied a systems approach to categorise and provide a single definition. White-
head et al. (2015) applied a systems thinking approach to establish a single definition in 
dissecting systems and thinking. Continuing with Ackoff, we have identified his definition 
of Systems Thinking as pertinent for this paper: “Systems thinking looks at relationships 
(rather than unrelated objects), connectedness, process (rather than structure), the whole 
(rather than just its parts), the patterns (rather than the contents) of a system, and con-
text…” (Ackoff 2010, p. 6). From an SCM perspective, this definition aligns as for a Sup-
ply Chain to function as a System; it requires those in the Supply Chain to have working 
relationships for the fundamental objectives of the Supply Chain to be fulfilled. It needs 
to be connected, with an interweaving of processes to communicate amongst those in the 
Supply Chain to fulfil the end consumer’s fulfilment.

We argue that SCM lacks those seeing the whole Supply Chain rather than their isolated 
organisation, with a need to consider the entire System. Ackoff informs as to what we see 
as a need to change in today’s Supply Chain, being: “Thinking Systemically also requires 
several shifts in perception, which lead in turn to different ways to teach, and different ways 
to organise society.” (Ackoff 2010, p. 6). We argue that both Supply Chain academics and 
practitioners alike need to shift their perception from simply interfacing with the next in 
line and start considering the whole. Exploring questions like, what is the depth of our 
relationship, how are we connected, why do we communicate in the way we do? This paper 
seeks to understand the extant literature to start to form a position towards these questions.

An array of Systems Thinkers has influenced this paper and the questions we are seek-
ing further insight over. Some have both summarised the historical evolution and contrib-
uted in their own right, such as Jackson (2019), Midgley (2003), Mingers (2014), Mor-
gan (1997), and Senge (2006). Beer (1981) has influenced knowledge by considering the 



 Systemic Practice and Action Research

1 3

Ta
bl

e 
1 

 S
ys

te
m

s t
hi

nk
in

g 
de

fin
iti

on
s

C
on

tri
bu

to
r

D
efi

ni
tio

n
Re

fe
re

nc
e

R
ic

hm
on

d
Sy

ste
m

s t
hi

nk
in

g 
is

 th
e 

ar
t a

nd
 sc

ie
nc

e 
of

 m
ak

in
g 

re
lia

bl
e 

in
fe

re
nc

es
 a

bo
ut

 b
eh

av
io

ur
 b

y 
de

ve
lo

pi
ng

 a
n 

in
cr

ea
si

ng
ly

 
de

ep
 u

nd
er

st
an

di
ng

 o
f u

nd
er

ly
in

g 
str

uc
tu

re
.

R
ic

hm
on

d,
 p

. 1
39

, 1
99

4

Es
pe

jo
Sy

ste
m

ic
 T

hi
nk

in
g 

is
 a

n 
un

de
rs

ta
nd

in
g 

of
 h

ow
 th

e 
pa

rts
 re

la
te

 to
 e

ac
h 

ot
he

r a
nd

 c
on

sti
tu

te
 la

rg
er

 w
ho

le
s, 

th
at

 is
, o

f s
el

f-
or

ga
ni

si
ng

 p
ro

ce
ss

es
.

Es
pe

jo
, p

. 2
10

, 1
99

4

Sy
ste

m
ic

 T
hi

nk
in

g 
is

 u
nd

er
st

an
di

ng
 th

e 
in

te
ra

ct
iv

e 
pr

oc
es

se
s c

on
sti

tu
tin

g 
w

ho
le

s a
t m

ul
tip

le
 le

ve
ls

, t
ha

t i
s, 

th
e 

re
cu

rr
en

t 
co

nv
er

sa
tio

ns
 g

ro
un

di
ng

 sh
ar

ed
 c

on
str

uc
ts

 in
 a

 c
om

m
on

 re
al

ity
.

Sy
ste

m
ic

 T
hi

nk
in

g 
is

 u
nd

er
st

an
di

ng
 h

ow
 th

e 
Sy

ste
m

 w
or

ks
, t

ha
t i

s, 
un

de
rs

ta
nd

in
g 

th
e 

m
ec

ha
ni

sm
s u

nd
er

ly
in

g 
th

e 
pr

ec
ed

in
g 

pr
oc

es
se

s.
Sy

ste
m

ic
 T

hi
nk

in
g 

is
 u

nd
er

st
an

di
ng

 th
e 

lik
el

y 
eff

ec
ts

 in
 th

e 
w

ho
le

 o
f l

oc
al

 b
eh

av
io

rs
, a

nd
 v

ic
e 

ve
rs

a.
Sy

ste
m

ic
 T

hi
nk

in
g 

is
 u

nd
er

st
an

di
ng

 th
e 

la
ng

ua
ge

 a
nd

 e
m

ot
io

ns
 (i

.e
., 

co
nv

er
sa

tio
ns

) m
os

t l
ik

el
y 

to
 p

ro
du

ce
 st

ab
le

, v
ia

bl
e 

w
ho

le
s.

Sy
ste

m
ic

 T
hi

nk
in

g 
is

 g
ro

un
di

ng
 p

ur
po

se
 th

ro
ug

h 
sh

ar
ed

 d
ist

in
ct

io
ns

 a
nd

 tr
an

sf
or

m
in

g 
th

es
e 

di
sti

nc
tio

ns
 in

to
 in

te
ra

ct
iv

e 
pa

tte
rn

s e
nh

an
ci

ng
 p

eo
pl

e’
s a

ct
io

ns
, m

ak
in

g 
th

ei
r a

ct
io

n 
m

or
e 

eff
ec

tiv
e.

 In
 o

th
er

 w
or

ds
, s

ys
te

m
ic

 T
hi

nk
in

g 
is

 le
ar

ni
ng

 
ho

w
 to

 m
an

ag
e 

si
tu

at
io

na
l c

om
pl

ex
ity

.
Se

ng
e

Sy
ste

m
s t

hi
nk

in
g 

as
 a

 d
is

ci
pl

in
e 

fo
r s

ee
in

g 
w

ho
le

s a
nd

 a
 fr

am
ew

or
k

fo
r s

ee
in

g 
in

te
rr

el
at

io
ns

hi
ps

 ra
th

er
 th

an
 th

in
gs

, f
or

 se
ei

ng
 p

at
te

rn
s o

f c
ha

ng
e 

ra
th

er
 th

an
 st

at
ic

 sn
ap

sh
ot

s.
Se

ng
e,

 p
. 6

8,
 2

00
6

Fo
rr

es
te

r
Sy

ste
m

s t
hi

nk
in

g 
is

 c
om

in
g 

to
 m

ea
n 

lit
tle

 m
or

e 
th

an
 th

in
ki

ng
 a

bo
ut

 sy
ste

m
s,

ta
lk

in
g 

ab
ou

t s
ys

te
m

s, 
an

d 
ac

kn
ow

le
dg

in
g 

th
at

 sy
ste

m
s a

re
 im

po
rta

nt
. I

n 
ot

he
r

w
or

ds
, s

ys
te

m
s t

hi
nk

in
g 

im
pl

ie
s a

 ra
th

er
 g

en
er

al
 a

nd
 su

pe
rfi

ci
al

 aw
ar

en
es

s o
f

sy
ste

m
s.

Fo
rr

es
te

r, 
p.

 2
51

, 1
99

4

C
he

ck
la

nd
Th

e 
pr

oc
es

s o
f s

ys
te

m
s t

ha
t i

s t
o 

sa
y:

 c
on

sc
io

us
ly

 o
rg

an
is

ed
 th

in
ki

ng
 u

si
ng

 sy
ste

m
s i

de
as

.
C

he
ck

la
nd

, p
. 4

5,
 1

99
9



Systemic Practice and Action Research 

1 3

structure and control, Cybernetics, of the organisation with discipline defining initiatives 
such as, although not limited to, Project Cybersyn (Espejo 2014). Checkland’s (Check-
land 1976) contribution is essential, given the inherent criticality of relationships across 
the Supply Chain, using the simple yet rich approach in his Soft Systems Methodology 
(Checkland and Scholes 1999). Forrester’s introduction of System Dynamics is of interest 
from a problem analysis perspective and causality, given the natural impact of any ele-
ment in a Supply Chain and the actions’ subsequent outcomes (Forrester 1975). Luhmann 
(1996) has influenced communication questions and the transference of information across 
actors within the Supply Chain. Finally, Jackson’s System of System Methodologies (Jack-
son 2019) has guided an understanding of the context in which ST methodologies are best 
considered and utilised within the SLR section of this paper. We examine the prevalence 
of these methodologies across contributions within SCM, profiling the application of the 
ST methodologies in terms of the breadth of Supply Chain application and the depth of the 
research.

Supply Chain Context

The ST definitions and representation of the System align to a Supply Chain perspective, 
given the natural linkage of what a Supply Chain does, using the definition from Mentzer 
et al. (2001, p.4); “a supply chain is defined as a set of three or more entities (organisations 
or individuals) directly involved in the upstream and downstream flows of products, ser-
vices, finance and/or information from a source to a customer.” This research is concerned 
with the management of the Supply Chain as defined by Mentzer et al. (2001, p.18) “the 
systemic, strategic coordination of the traditional business functions and the tactics across 
these business functions within a particular company and across businesses within the sup-
ply chain, for the purposes of improving the long-term performance of the individual com-
panies and the supply chain as a whole”. Min et al. (2019) reiterates the earlier work of 
Mentzer et al. (2001) and expands to reflect the contemporary challengers of SCM, with 
the elements of a ‘central Supply Chain organisation as an essential facilitator, in addition 
to the ‘inter-organisational collaboration being at the centre of SCM.’

Adapted from Sadler (2007) is a Supply Chain represented via a Double-Bell Model 
(Fig. 1). This model depicts a conventional Supply Chain, from the supplier’s supplier to 
the customer’s customer. The Double-Bell Model is employed to articulate a typical sce-
nario whereby a focal firm transforms the suppliers’ inputs into outputs to the customers. 
This model is for illustrative purposes, recognising the significant network of suppliers and 
customers in any one Supply Chain. In addition, this model provides a clear illustration of 
those within a system that revolves around a singular focal firm, taking the form as denoted 
in Lamming et al. (2000) and Harland et al. (2001). Orchestration typically originates from 
the demand side of the Supply Chain and progress to the final supplier at the dyadic level, 
as the organisation of the Supply Chain typically occurs between two entities as opposed to 
multiple, as promulgated in Choi and Wu (2009). The Supply Chain only functions when 
communication between the entities occurs, demand information flowing from the cus-
tomer, and supply information from the suppliers. Effective communication is central to 
the Supply Chain for competitiveness, let alone survival, as outlined in Cao et al. (2010), 
with future software-based advances, e.g., IoT, blockchain, requiring a more significant 
presence of informatics to realise these new levels of operational competence (Bechtsis and 
Tsolakis 2018). Therefore, we contend the diagram in Fig. 1 depicts a conventional Supply 
Chain, with additions from a ST context, e.g., Systems Dynamics, that most practitioners 
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are operating within, thus providing the opportunity to move beyond the convention and 
consider the Supply Chain from a Systems Theory perspective and expand the use of ST 
references in the Supply Chain. Besides meeting the requirements of the end-customer on 
a tactical level, e.g., supplying daily orders, the Supply Chain must compete with adjacent 
Supply Chains, e.g., those that support competing products, as presented in Li et al. (2006). 
Therefore, a key strategy to differentiate the Supply Chain is to achieve greater levels of 
integration across the wider Supply Chain.

The Challenge Integrating a System

Supply Chain Integration (SCI) stems from a systems perspective by Childerhouse and 
Towill: “optimisation of the whole achieves better performance than a string of optimised 
sub-systems” (Childerhouse and Towill, p. 4, 2011). SCI’s challenges denoted in Fawcett 
and Magnan (2002) cite apparent gaps in SCI’s success. Moreover, the presuppositions that 
the term Supply Chain Management (SCM) does not necessarily mean it prevails, e.g., 
managing the entire Supply Chain. A critical finding in Fawcett and Magnan (2002) is 
the lack of seeing the Supply Chain, with the Supply Chains entire System generally not 
known to those within the Supply Chain. Power (2005) advocates a holistic viewpoint and 
considers the systemic interactions in relationships from a system-wide perspective.

As Power argues, this is a substantial challenge that the theoretical promised benefits 
are in stark contrast to a fully integrated Supply Chain. Taking a broader empirical view, 
Bagchi et al. (2005) provide similar conclusions towards SCI, with outcomes limited to the 
dyad, with the inherent challenges associated with a fully integrated Supply Chain’s poten-
tial utopia. Expanding upon SCI’s challengers, in their empirical contribution, Childer-
house and Towill provide a clear understanding of what SCI is and more aptly detail the six 
arcs of integration upon the axis of supplier and customer integration (Childerhouse and 
Towill 2008). The struggle of SCI is recognised with a clear proposition that firms should 
organise their integration challengers before advancing outside their organisation’s walls. 

Fig. 1  Supply chain double bell model
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Given this research’s orientation, consideration turns to how Systems Thinking (ST) could 
aid individual firms in the Supply Chain to ‘see’ their internal systems and look to integrate 
further on the precondition they understand their System first. With the challenges of inte-
grating the Supply Chain in mind, this work’s fundamental resolve is to ascertain if the ST 
contributions help Supply Chain practitioners advance their discipline?

Research Questions

Given the challenges the Supply Chain faces in reacting to a crisis or starting proactive 
strategies, this paper seeks to determine if the literature’s contributions provide sufficient 
insights to respond effectually? Accordingly, this research aims to address the following 
research questions:

RQ1: What is the Prevalence of Systems Thinking in Supply Chain Management from 
a supply chain scope and research intensity perspective?

RQ2: What insights into Systems Thinking utilisation across the Supply Chain have been 
established, given reactive crisis or proactive improvement instances?

RQ3: Through the utilisation of Systems Thinking in Supply Chain Management, what 
contributions are made outside the focal firm to dyads and beyond?

RQ4: Given that communication between humans and information systems is critical in 
the improvement of Supply Chains, to what extent can Systems Thinking augment the 
efficacy of such communication?

Methodology

This research utilises the Systematic Literature Review (SLR) approach of Tranfield et al. 
(2003) to systematically review the literature through a structured methodology. Param-
eters that confine the literature to a set of determinants are set, resulting in specific infer-
ences. This SLR applies the defined steps of; establishing research questions, formulating 
a baseline sample of the literature, and synthesising the literature to yield several research 
outcomes. This approach enables the development of a hypothesis and a construct for 
future research. This research also integrates the SLR methodology propagated by Durach 
et al. (2017) that considers the Supply Chains characteristics. They suggest using a research 
framework to reflect the Supply Chains idiosyncrasies. Adapted from Durach et al. (2017), 
Table 2 charts the typical SLR steps by Tranfield et al. (2003) and extends to include the 
Supply Chain context by Durach et al. (2017).

Research Framework

This paper utilises a research framework (Fig.  2) concerned with the Supply Chains 
breadth, where the extant literature evidence resides, and to what depth are the contribu-
tions making to the broader phenomena. First, an applied coding schema is determined 
to illustrate the relative points in the Supply Chain where the contributions reside, from 
the supplier’s supplier to customer’s customer. The second element relates to the inten-
sity of the journal articles, extending from a literature review to empirical research. Then 
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at further points of intersection, e.g., contributions that extend beyond the dyad and offer 
practical insights.

Research Criteria

An established inclusion and exclusion criteria, Table 3 sets boundaries to limit the search 
returns. The inclusion criteria focus on the Supply Chain definition to provide context for 
the potential application of ST methodologies.

Baseline Sample Selection

The initial two searches utilised several databases, e.g., EBSCOhost, Emerald Insight, 
Proquest & Scopus, and considered an array of Supply Chain Management and Systems 
Thinking related terms. The search strings utilised System Thinking methodologies from 
Jackson (2019) as detailed in the System of Systems Methodology (SOSM). The SOSM 
(Jackson 2019) encompasses methodologies consistent across the literature chronicled in 
Midgley (2003). The baseline search returned a vast array of articles relating to Supply 
Chain Management and Systems Thinking, with further refinement leading to 243 articles 
(Fig. 3). There is an increasing interest in Systems Thinking applications in Supply Chain 
Management, with Systems Dynamics being the predominant methodology employed 
within the literature.

An initial interpretation of the prevalence of systems dynamics in SCM could be 
because the methodology has made its way into popular forms by Senge (2006) and Mead-
ows (2008). However, there is a notable absence in other seminal contributors’ work, for 
instance, Soft Systems Methodology (Checkland 2000) and the Viable Systems Model 
(Beer 1984).

Scope of the Supply Chain Depth of Research

Literature Review

Modelling

Case Study

Empirical Research

Fig. 2  Research framework
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Synthesis of the Literature

The baseline search strings provided an initial ST position in SCM, providing a wide array 
of results. Whereas the final search string (Table 4) narrowed specifically to Supply Chain 
yet retained the methodology terms within the literature. After applying the criteria, the 
result yields 97 papers that fall into the established parameters listed in Appendix Table 5. 
Even with the revised search string, many papers were not included in the final review, as 
they returned results outside of the criteria or were unable to be validated.

Result Reporting and Analysis

The final search string reaffirmed System Dynamics (SD) as the dominant methodology, 
representing 75% of all ST methodologies cited, Fig. 4. Over the preceding decade, the 
prevalence of ST in SCM increases, with SD being the primary research methodology. 
Figure 5 illustrates the results of the final search string, overlayed upon the composition 
of the Supply Chain.

Only 3.1%, n = 3, of the journal articles provided research insights into the entire 
supply chain. Most of the journal articles were concerned with the focal firm or the 
focal firm and the immediate supplier or customer (Tier 1). This outcome denotes a sig-
nificant orientation towards the focal firm, and at best, a dyadic relationship, with a lack 
of research undertaken beyond these points. 14.6% of all contributions reside between 
the focal firm and a Tier 1 supplier and Tier 1 customer.

This section explores Supply Chain scope and research intensity by the cod-
ing schema illustrated in Fig.  6. Reviewing the literature from a Supply Chain scope 
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perspective, we limit papers prevalent at Level 4: Focal Firm and Tier 1 Customer and 
Supplier, and Level 5: Supplier’s Supplier to Customer’s Customer. In this context, the 
first account of ST in SCM was Towill (1993a) and Towill (1993b) in applying SD at 
a Level 4 perspective. Towill’s Two-Part contribution provides both a framework and 
application that few in the literature have taken up. Zhang and Dilts (2004) explore a 
Supply Chain network using SD to model alternative structures. Ge et al. (2004) provide 
specific SD modelling in a supermarket setting, albeit limited to data modelling. Whilst 
the contributions of Georgiadis and Besiou (2010), Kumar and Nigmatullin (2011), Gu 
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and Gao (2012), Das and Dutta (2013), Gang Yuan and Qing Zhang (2015), Azadeh 
and Arani (2016), Zhang and Yuan (2016), Zhao et al. (2019) and Susanty et al. (2019) 
extend beyond the dyad, with their outcomes applying SD modelling within a single 
area of concern across the Supply Chain. However, these contributions are limited in 
terms of research intensity and limited in their practical orientation. These contribu-
tions are in stark contrast to Towill (1993a) and Towill (1993b). They provided practical 
insights of understanding the Supply Chain by a holistic approach and did not apply SD 
in a mathematical modelling perspective.

In terms of research intensity, over two thirds, n = 72, of all articles are literature 
reviews and modelling, with SD being the primary methodology. This section is con-
cerned with contributions beyond modelling, emphasising Level 3: Case Study and 
Level 4: Empirical Research. Most of this category’s contributions are limited to the 
focal firm with a small number, n = 3, at the dyad level. The standout contributions are 
limited to Childerhouse and Towill (2011) in their empirical research in the applica-
tion of Systems Engineering (SE) in the deployment of a Quick Scan Audit Methodol-
ogy (QSAM), applying QSAM to assess a Supply Chains health. Providing practical 
value, Böhme et al. (2014) also applied SE, using QSAM within the case of an engineer 
to order firm, realised insights through their empirical research. Operational Research 
(OR) featured in more significant proportions when considering intensity in isolation, 
with contributions through Everingham et al. (2008), Bonett and Wright (2009), Black-
burn et al. (2015), Stindt et al. (2016), who provided several rich examples of OR ST 
methodologies in SCM, albeit limited to a focal firm or the immediate interfacing Tier. 
In contrast to the application of SD across a broader scope of the Supply Chain, Georgi-
adis et al. (2005) and Georgiadis and Besiou (2008) provides more significant insights 
and potential application within the industry.
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Narrowing the analysis, Fig.  7 limits the contributions to those coded at Level 4 
(empirical). Beyond the dyad, Soft Systems Methodology (Checkland) and Viable 
Systems Model (Beer) are the only methodologies mentioned with systems thinking 
referred to in general terms.

ST as an overarching ‘way of thinking’ is used by Moon and Kim (2005), whose work 
explores the ST capability of Supply Chain actors and its benefits to the SCM. This work 
is a rare contribution as far as the desire to explore ST as an archetype in managing a Sup-
ply Chain. In contrast, much of the reviewed literature is focused primarily on applying ST 
to a single organisational problem, with a limited discourse on applying the methodology 
to the broader SCM. Moon and Kim (2005) denote the ST abilities,’ referring to Sweeney 
and Sterman (2000), who promote a generic thinking capability at a more holistic level. 
Moon and Kim (2005) sought to understand the advantages that Supply Chain practitioners 
can obtain through the application of ST. Albeit limited to Systems Dynamics, Moon and 
Kim (2005) conducted tests, surveys, and simulations. They found a positive correlation 
between those who had ST capability and their Supply Chains performance, exemplified in 
their decisions relative to inventory positions. The implications for future research would 
be to expand the approach to include other methodologies, e.g., Soft Systems Methodolo-
gies, Viable Systems Model, to yield greater insight into the performance implications of 
applying ST in SCM.

In their application of Soft Systems Methodologies (SSM) in the shipbuilding process, 
from tender to commission, Mello et al. (2017) have sought improved levels of coordina-
tion across the shipbuilding Supply Chain. This contribution’s value lies in SSM utilisation 
in SCM, via the simplicity of the activity, yet the richness of the outcome by getting all the 
actors involved and aligned with proven practical benefits.

Beyond the single methodology, Hildbrand and Bodhanya (2017) applied a multi-meth-
odology approach, utilising SSM and Viable Systems Model (VSM), which is the only 
application of multiple ST methodologies found in this SLR. Hildbrand and Bodhanya 
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(2017) took a two-staged approach, with the first step of applying SSM to understand the 
sugar cane SCs complexity to make sense of the respective mess. This process of seek-
ing out issues, debating, developing a model and actions to improve provided Hildbrand 
and Bodhanya (2017) the System’s context. The application of VSM enabled a System 
diagnosis that would articulate how the System could work, aside from the issues at play, 
e.g., trust and communication, which may undermine the System. The findings from this 
research supply a significant opportunity for Supply Chain practitioners to apply a multi-
methodology approach that focuses on the System’s necessities, e.g., understanding the 
complexities and contextual elements via a rich picture.

The core themes across Moon and Kim (2005), Mello et al. (2017) and Hildbrand and 
Bodhanya (2017) are available benefits through the application of ST methodologies within 
SCM. In addition, their action research supplies a real opportunity for practical application, 
which contrasts much of the reviewed literature.

Discussion

This paper’s research outcomes provide insights into Systems Thinking (ST) prevalence 
within Supply Chain Management (SCM), with several results determined, informing a 
hypothesis and future research direction.

Research Outcomes & Hypothesis

This paper has determined the following research outcomes (RO):

RO1: Currently, Systems Thinking methodologies in Supply Chain Management primar-
ily exist in the focal firm, extending to dyads in some instances.

RO2: Typically, contributions are limited to theoretical or conceptual modelling, employ-
ing Systems Dynamics as the dominant methodology in the literature. The orientation is 
towards a problem affecting the focal firm, with an extension to include the immediate 
supplier in some cases.

RO3: As the literature only uses a few Systems Thinking methodologies, a significant 
opportunity remains to publish knowledge of varied relevant methodologies. Supply 
Chain practitioners will benefit from the practical insights to employ single or multi-
ple Systems Thinking methodologies to solve Supply Chain problems or implement 
improvements.

RO4: Few empirical contributions exist within the literature; such contributions employ 
alternative methodologies, e.g., Soft Systems Methodology and Viable Systems Model, 
rather than the dominant methodology.

RO5: Most of the literature orientates towards reacting to problems in the Supply Chain 
instead of proactively seeking strategic and collegiate improvements.

RO6: The literature is limited regarding communication enhanced by a Systems Think-
ing context, with a distinct absence of utilising frameworks to improve communication 
flows across the Supply Chain.
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Providing empirically-based insights would help SCM pursue system-wide endeavours, 
in which practitioners can consider the whole Supply Chain from both strategic and tacti-
cal levels. In contrast to much of the extant literature, the work of Moon and Kim (2005), 
Mello et al. (2017) and Hildbrand and Bodhanya (2017) yield rich insights into the ben-
efit of ST for SCM. We argue that Supply Chain practitioners require knowledge to apply 
ST’s principles to pursue initiatives. It is clearly challenging to advance beyond the dyad. 
Moreover, the absence of communication in the literature from a Systems Thinking context 
denotes a gap that undermines the ability to expand beyond dyadic relationships. Returning 
to Ackoff’s definitions, relationships and connectedness can only occur through communi-
cation. Communication as far as how are the actors firstly appreciating the challenges asso-
ciated with communicating with partners, let alone methodologies to bring the collective 
Supply Chain together, via the means of communicating. Therefore, further research must 
address SCM’s challenge to promote practices to bring the ‘whole’ Supply Chain together 
through relationships and connectedness.

Given the research outcomes, we postulate a hypothesis:

H1: If there is a greater maturity of Systems Thinking within Supply Chain Manage-
ment, we contend that Supply Chain performance will increase because an expansion 
beyond the focal firm is more likely to provide Supply Chain-wide achievements.

Future Research Directions

Considering the research outcomes and the above hypothesis, we contend there are further 
research opportunities to empirically determine the place of Systems Thinking within Sup-
ply Chain Management. We seek to identify a positive correlation between the application 
of Systems Thinking and Supply Chain Performance. Can Systems Thinking help Supply 
Chain practitioners in both reactive, problem-solving, and proactive improvement situa-
tions? This paper finds many contributions advocating Systems Thinking in Supply Chain 
Management, with an uplift in the contributions over the preceding decade. In response 
to the research outcomes, the research construct illustrated in Fig. 8 will guide the explo-
ration of performance and maturity. We argue that there should be a positive correlation 

Systems Thinking & Supply Chain Management Research Construct

Supply Chain Performance

Systems Thinking Maturityx
y

Fig. 8  Systems thinking & supply chain management research construct
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between higher Systems Thinking capability and Supply Chain Performance. Therefore, 
we seek empirical evidence regarding Supply Chain Performance (SCP) and Systems 
Thinking Maturity (STM) to test this hypothesis. Understanding these respective positions 
will inform whether there is a correlation between these two points, informing subsequent 
research and yield information to inspire future research.

In determining SCP, the literature will inform the construct in terms of established Sup-
ply Chain metrics, such as Beamon (1999), where we can contrast SCP with STM using 
approaches similar to Zailani (2005) or that of Cagliano et al. (2006). STM expands upon 
the earlier contributions, e.g., Moon and Kim (2005), that correlate Systems Thinking 
with Supply Chain Performance. In determining the method to establish STM, the Sys-
tems Thinking skills shared in Arnold and Wade (2017) provide practical insights. In addi-
tion, they provide insight that can be applied to understand empirical evidence from Supply 
Chain practitioners.

Conclusion

The research outcomes established in this paper are grounded in the literature, using a Sys-
tematic Literature Review by Tranfield et al. (2003) and Durach et al. (2017). The detailed 
analysis achieved by coding ninety-seven papers, Appendix Table 5, aligns with an estab-
lished research framework. The positions are identified in terms of Scope, where in the 
Supply Chain the research resides, and the intensity or depth of the reviewed contribution. 
This paper reveals the limited occurrence of Systems Thinking within Supply Chain Man-
agement in terms of Scope. 42.7% of the reviewed literature is limited to the focal firm. In 
14.6%, instances extend to the dyadic relationship with both a supplier and customer. In 
comparison, only 3% of the extant literature considers the supplier’s supplier to the cus-
tomer’s customer.

Most of the contributions are theoretical or case modelling and apply Systems Dynam-
ics. However, intersecting Scope beyond the dyad and set at the empirical level of research, 
System Dynamics is no longer the dominant methodology in this domain. Although meth-
odologies such as Soft System Methodology and Viable Systems Model do feature at the 
empirical level, they are rarely employed across the literature.

Six research outcomes are determined, denoting an orientation towards a single meth-
odology limited to the focal firm and dyads. Since the extant literature refers to a mini-
mal array of Systems Thinking methodologies, an opportunity exists to expand Systems 
Thinking knowledge through alternate methodologies that can assist with structure, e.g., 
Viable Systems Model, and relationships, e.g., Soft Systems Methodology. The extant lit-
erature trends to react to problems within the Supply Chain rather than proactively seeking 
improvements to uplift performance. We identify a limitation as the literature does not use 
proactive methodologies to support the Supply Chain’s advancement, especially not cou-
pling with existing Supply Chain improvement approaches.

The scarcity of multi-methodologies and the absence of mixed methodologies denote 
a limitation in the literature. Utilising a more extraordinary array of methodologies via 
the former approach could provide greater insight. We contend that multi-methodologies 
could provide a more significant opportunity to extract the actual value of Systems Think-
ing, given how such wicked challenges confront the contemporary Supply Chain. There 
are examples of empirical research by Moon and Kim (2005), Mello et  al. (2017) and 
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Hildbrand and Bodhanya (2017). All these propel the phenomenon forward, yet further 
contributions are needed to advance beyond the dyad and share a more significant array 
of existing methodologies, from a Systems Thinking context, communication in the lit-
erature is notably absent. For evolution to occur, the Supply Chain needs to transcend the 
extent to which they communicate between each other and across the entirety of the Supply 
Chain. Communication will be the intermediary in which the Systems Thinking method-
ologies will be diffused across the Supply Chain. The enabler to thinking as a System will 
be communication.

The established hypothesis questions the efficacy of present applications of Systems 
Thinking in Supply Chain Management, given the lack of empirical evidence. More is 
needed to determine if a positive correlation exists between the two disciplines. We infer 
that should a positive correlation exists, this will provide greater confidence in Supply 
Chain Management practitioners and academics to consider the broader application of Sys-
tems Thinking. Does a Supply Chain with more extraordinary Systems Thinking Maturity 
and End-to-End Scope understanding result in higher Supply Chain Performance? This 
question will guide future research.

We advocate a promotion of Systems Thinking in Supply Chain Management to pur-
sue the utopian position of having the Systems of the World. Between now and the move-
ment towards the realisation of this utopia across many years, we contend the World Sup-
ply Chains needs to collectively apply Systems Thinking to tackle the wicked problems of 
the day. This direction could achieve improved performance levels to attain sustainability 
across economic, environmental, and societal considerations. Organisations are struggling 
to respond to the current World pandemic. Pursuing Systems Thinking in times of relative 
calm would stand Supply Chains in good stead and provide an enabling factor when faced 
with an unprecedented crisis.

Appendix

Data Availability Statement The data that support the findings of this study are available from the corre-
sponding author upon request.
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