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Elements of Paradoxesin Supply Chain Management Literature: A Systematic Literature Review

ABSTRACT
This study reports the results of a systematicditee review investigating paradoxes in supplirti@anagement.
This issue is important because supply chain giracérs frequently face paradoxes in industry Wittle direction
provided in supply chain literature. Investigatthg years 1997 through 2019, we identified 64 ladias the basis
of our research containing a total of 68 uniqueagdaxes. In identifying the paradox elements (P&Es)adopted
paradox theory (PT) as the base theoretical appreguch was utilized in only 7 of the articles. \&lso employed
contingency theory, institutional complexity thepand complexity theory to support our findingsr Each
paradox, we also extracted and summarized managesights for practitioners. This study addressesemergent
needs of investigating paradoxes in the supplyrche@nagement domain to extend the use of PT and
complimentary theories that can aide practitiofirefsow to efficiently manage the paradoxes theyoenter in
industry.
Keywords: Paradox theory, Paradox elements, Systematictliteraeview, Supply chain management,

Paradox

1. Introduction

Since paradox theory (PT) (Lewis, 2000; Sraitild Lewis, 2011) was introduced in supply chagrditure
(Matthews et al., 2016), the theory continues teine scholarly attention (Sandberg, 2017; Xiaal e2018; Brix-
Asala et al., 2018; Coscieme et al., 2019). Ornteéefirivers of the popularity of PT in the fieldlet practitioners
increasingly face paradoxes in managing supplynshdihese paradoxes take many forms such as thediatory
goals in operations to increase inventory levetgroving service levels and the pressures to sanatiusly lower
inventory cost (Kull et al., 2013). It also appltestransportation where, adding additional rotibeisnprove
delivery effectiveness while simultaneously obsegwa decrease in network efficiency (a.k.a. Brpesadox)
(Frank, 1981). In procurement, tensions exist betwshort-term supply partnerships to improve flaijband long
term, high-involvement supply partnerships to iaseeeffectiveness (Cerruti et al., 2016). In addjtglobalization
and sustainability issues in supply chains alselacate the adoption of PT (Coscieme et al., 2B819:-Asala et

al., 2018).



Since 2000, PT has evolved into a metath@arwis, 2000; Smith and Lewis, 2011; Lewis and $pni014;
Smith et al., 2017), meaning that it can explairagaxes across a number of contexts. The literatefiaes a
paradox as “persistent contradictions betweendeendent elements” (Lewis, 2000, p.760), and liragtthese
contradictory and interdependent elements promentyprovide new opportunities for organizationgrmw (Smith
and Lewis, 2011; Lewis and Smith, 2014; Smith et2017). While fierce global competition that iefed by
innovation and sustainability pressures createsntaioties, PT provides a “critical theoreticalden understand
and to lead contemporary organizations” (Smith laggis, 2011, p.398). It has the potential to adslieterwoven
organizational challenges and suggests effectiti®/dénad management strategies (Lewis and Smith,)2014
However, we find that the use of PT is relativéfgited in the supply chain field, indicating thafpply chain
management (SCM) scholars and practitioners mapeadamiliar with this formal theoretical framewdhat
examines paradoxes. Given the apparent increasmfticting objectives in industry, it signals aetkto extend use
of PT to benefit practitioners.

Previous literature introduced the PT toSi&M context (Matthews et al., 2016; Coscieme eRall9; Brix-
Asala et al., 2018) to identify paradoxes in glabgbply chain management (Matthews et al., 2016)panadoxes
in sustainability (Xiao et al., 2019). To contribub the literature, we identify a list of paradggments (PESs),
which are single elements that are perceived foaloeof a larger set of elements that form a pata8pecifically,
this study applies PT to summarize and to clagdiyg in SCM literature. Paradox theorists offer ssvesearch
agendas (Schad et al., 2016; Smith et al., 201¥adSet al., 2019) that point to the potential ofdefoss diverse
research streams of management science. In tlig, ste follow this lead and conduct a systematerditure
review (SLR) to examine how PT relates to the S@afdture.

The SLR method has been increasingly us&Cil in recent years (Chakuu, Masi, and Godsell928lasae
et al., 2020; Glock et al., 2017). Chakuu, Masd &odsell discuss SLR as superior to other reviethods
because it relies on replicable and transparedeece, which leads to reduced bias during the aisaiynd
summarization stages of the literature. Glock e{24117) mentioned that SLR enables readers todejge sample
generation and evaluation, as well as to intergmeltto follow up on the findings. Our study usesdhme SLR
approach that Durach et al. (2017) proposes foirugee SCM domain. In doing so, we also addres<#il of

rigorous and transparent SLR in SCM (Thomé, Scavadd Scavarda, 2016).



Because the use of PT in SCM is relatively,nhis study also examines complimentary thedhas explain
similar phenomena such as complexity theory (Nids@906; Nilsson and Gammelgaard, 2012; Nilssofh920
institutional complexity theory (Greenwood et a011; Smith and Tracey, 2016), and contingencyrth@€iedler,
2005; Scott and Davis, 2015; Lewis and Smith, 20THjs allows us to investigate the unique charésttes of PT
that focus on paradoxes that aren’t fully explaibgdther perspectives, as well as those that apevith PT.
Studies that promote this approach (Halldérssa. e2007; Halldérsson, Hsuan, and Kotzab, 2015¢ ltiscussed
how the use of complementary theoretical perspestban benefit the SCM field where the main thearybe
supported by one or more complimentary theoriedldfigsson et al., 2007).

This literature review also addresses thessity of investigating the paradoxes currentiwimon SCM,
including conflicting objectives. Conflicting objixes are characterized as PEs. Lewis (2000) dsseclLithat
choosing among competing objectives might givengptarary performance relief to the firm, but in artte achieve
long term sustainable goals, a firm should ackndgdethe existence of PEs in the system and attetietim
simultaneously. Identifying and categorizing PEgepthe way for future scholars and practitionerextend PT to
explain phenomena that already exist in the liteeatind devise ways to manage the paradoxes. Agplyi
complementary theoretical approaches provide altem frameworks to study the PEs, in addition To IR doing
so, our study builds on Sandberg’s (2017) study rdeommends extending PT beyond global sourcirexpbain
other topics in SCM in general.

This study makes several practical and thealecontributions. First, we summarize the mamegésights on
the paradoxes that can provide guidance for SCidtiticmers to handle them more properly. Recogigznd
balancing these PEs help practitioners increasefteetiveness of managing the supply chain anéecmaking.
Second, our study is unigue in that it summaribesREs in SCM domain by providing a list of PEgh@ SCM
literature, and extends the usage of PT in SCMrdT i the interest of parsimony this is the fegidy to classify
PEs into different paradox categories based orrPdddition, we further code the PEs into differdfr@mes within
each category based on expert opinion. Fourth,ppty@omplementary theoretical approaches (continge
theory, institutional complexity, and complexityrppective) to explain the PEs.

Our paper is structured as follows. We furih&oduce the PT in the next section. Then, walar the SLR
approach in the methodology section and contindle seporting our findings in the results sectionti#e end, we

conclude with the presentation of further discussjomplications, and potential future researcmaes.



2. Theoretical background
2.1. Paradox theory (PT) and paradox elements (PES)

PT defines paradox as “contradictory yetriglated elements that seem logical in isolatias, vthich are
irrational, inconsistent and even absurd when agppgaimultaneously, and which persist over timgin(th and
Lewis, 2011, p.387). Lewis (2000) first exploredgmoxes in organizations and provided a framework t
investigate them. Lewis grouped paradoxes intanlagr organizing, and belonging categories. A decafter this
paradox framework (Lewis, 2000) was introduced,tBrand Lewis (2011) reviewed the paradox literature
Highlighting the debates in paradox literature, @hicle extends the three paradox categories oweediin Lewis
(2000) and includes a fourth paradox category fopming paradox. Given the four categories of paxas, Smith
and Lewis (2011) introduced six additional paradategories derived from the combinations of the fraradox
categories (performing, learning, organizing, aabbbging). These additional six paradox categaredearning-
belonging, learning-organizing , belonging-orgamigj learning-performing , performing-belonginghda
performing-organizing paradoxes (Smith and Lew®,1). Lewis and Smith (2014) suggest PT as a nexattical
perspective and demonstrate how paradox studigsie@aensions at different levels of analysis anatage wide-
ranging methods and theories. They argue that REeave as the theoretical framework to make sehtte
tensions in an organization. Smith et al. (201@uably pin the phenomenon of paradox to ancierogbphy while
citing that paradox research increased by ten pepar year between 1990 and 2014. Their studidd ba early
research conducted in psychoanalysis, communicgtad macro sociology disciplines. The authors atkl a
collection of studies that advance the PT by pugithat interdependent contradictions are inhdrehtiman nature,
its environment, as well as the constructs thahumaans build (e.g. expansion-constriction, independ-
dependence, stability and change, empowermentlemdiion, flexibility and control, exploration arkploitation,
competition and collaboration). However, while Pasteen widely studied and applied in the managemen
literature, its application in SCM is limited. Asugiberg (2017) mentioned, although SCM scholars and
practitioners have been aware of paradoxes, they lagked a formal theoretical framework to idgnéhd classify
them. Therefore, we use PT to summarize and igelRfs, which are the single elements that are pettas a

part of greater set of elements that form paragiothe SCM domain.



2.2. Paradox research in SCM

We have identified seven articles that wii2T for theoretical grounding. The articles avadoni et al.
(2019) and Xiao et al. (2019) in Journal of Supphain ManagementIECM) Brix-Asala et al. (2019) in
Sustainability, Niesten and Stefan (2019) in Indional Journal of Management ReviddMR), Wihelm and
Sydow (2018) inISCM Sandberg (2017) in International Journal of LbgssResearch and ApplicatiorlSI(RA),
and Matthews et al. (2016) #3CM These studies provide valuable contributions tdvetending PT into the
SCM domain. While Xiao et al. (2019) and Brix-Asalzal. (2018) effectively demonstrate that unathrt
territories, beyond trade-offs, exist within SCMey identify several opportunities for future resbaEven though
“the two case studies only exemplify paradoxesriahiin global sourcing practices” (Sandberg, 2@il471), they
pave the way for SCM scholars to improve the exisparadox framework applied from Smith and Le&i31(1).
This not only advances the stages of importingrR@ $CM, but also encourages paradox theoristsltect
valuable feedback from SCM studies to improve galimbility and parsimony. The emergence of thdision
paradox research in SCM indicates the need foomtigh literature review to summarize the paradaxgsevious

studies and provide future avenues for the appticatf PT in the field.

2.3. Complementary theoretical approaches

The complementary use of contingency theiostitutional complexity theory, and complexity trg with PT
has been presented in previous studies (Lewis amithS2014; Smith and Tracey, 2016; Nilsson andstbpher,
2018). Lewis and Smith (2014) compare the diffeecinetween contingency theory and PT on investigdtia
tensions. Simply put, PT seeks to answer how tagad\ and B simultaneously, while contingency thesmeks to
answer under what conditions should managers engghAor B. Complexity theory describes the intéiats
between A and B that cause feedback loops thatltange both PEs, while institutional complexitydiyesays A
and B can vary based on the environment in whiely #xist. Some of the PEs that we identified cambestigated
under the contingency theory, for example, theg@xarising from international carbon foot-printi(RCS)
standardization and the need to customize the B@&ét national-level goals. Institutional compigfocuses on
the situation in which organizations tackle irrecitable institutional pressures and help identidgtpvays to make
sense and operate under various social demander(@oed et al., 2011). Smith and Tracey (2016, p.46&clude

that “examining both institutional complexity thgand PT will result in rich, generative theorizitogbetter



address key challenges in the world”. Complexigotty (Anderson, 1999; Philip, 1999; Nilsson, 20R8sson and
Gammelgaard, 2012) discusses that the essencesgdrie that create disorder and subjectivity; epistiogically,
of heuristics or anti-positivism; and technologigabf a transformative nature. Complexity theoogidises on
bringing the transformative mindsets to study aaddte the paradoxes in an ever-changing, iterati@ener
(Nilsson, 2006; Nilsson and Christopher, 2018).

To help investigate the PEs, several themaktipproaches can be applied as alternative oplooentary tools
to PT to improve refutability. We investigate thedby introducing complementary theories and addies
scarcity of formal theoretical frameworks to stydyadoxes. Complexity theory addresses conflidielgands
(Anderson, 1999; Philip, 1999; Nilsson, 2006; Nilss2019). It describes a complex adaptive systenis$ self-
organizing and the structure of it is determinedtdyagents. Applied to supply chains, it says thatstructure of
the network will evolve in ways that are not angatied (Touboulic, Matthews, and Marques, 2018).eGBa12)
applies complexity theory to supply chains to iniggge the simultaneous and conflicting demandaéen “short
walk” and “long jump” in service innovation. Nilss¢2019) discusses that changes, interrelationships
linearities, learning and innovative capacitieqatyics and paradoxes existing in supply chaindeastudied with
complexity theory. Nilsson and Christopher (2018)gest that complexity theory in logistics researichllenges
several of the existing common assumptions in tagisind provides a dialectic perspective on theegic
dimensions of logistics management, e.g., how tckwgth paradoxes. Complexity perspective focusesplying
transformative perspective to study paradox.

Institutional complexity theory deals withettensions at the institutional level and orgainizet level
(Greenwood et al., 2011; Smith and Tracey, 201&)epicts competing demands emerging as contragiatal
oppositional (Longoni et al., 2019). Greenwoodlef2011) describe that competing demands origifrata the
incompatible ideas from multiple perspectives. Thrcept of institutional complexity describes thaation in
which organizations “confront incompatible prestidps from multiple institutional logic” that “prage guidelines
on how to interpret and function in social situatb(Greenwood et al., 2011, p.318). Institutioo@mnplexity
focuses on implementing effective structures abttganization and field level to manage tensions.

The contingency theory claims that thereoidast way to organize a corporation, to lead apeom, or to make
decisions (Fiedler, 2005; Scott and Davis, 2015 nhkbers select one side of the competing demarndake

optimal decisions based on the internal and extemaronments (Lewis and Smith, 2014). Lewis amdits8 (2014)



discuss that the contingency theory seeks to redhky paradoxes by determining when and wherectgsfon each
strategy separately, while the PT promotes paradaith both strategies simultaneously. Cunha g28l19, p.715)
conducted their work at the interface of contingetih@ory and PT and concluded that “a contingehepty of
paradox will possibly contribute to more granulaw of paradox in organizations.” The assumptimey on

competing demands, response to demands, and mifdbet four theories are summarized in Appendikl@a\.1.

3. Systematic literaturereview (SLR) methodology

Durach et al. (2017) argue that SLR has la@@tied in many fields such as medicine, but haklingited use in
the SCM domain. They suggest that a six-step apprisaappropriate for use in SCM. The approachwleatsed is
shown in Fig.1. In step 1, we define the reseat@stions. In step 2, we determine the requiredachearistics of
the study. In step 3 we retrieve a sample of pakytelevant literature to test the approach, amstep 4 we select
the applicable literature. In step 5, we condueithin case analysis to summarize the literatuickthien report the
results in step 6. As Durach et al. (2017) arga¢ bimses (retrieval bias, publication bias, inidnsias, and
within-study bias) will appear if each step is adtiressed carefully. We addressed each of theseshimevery

step of conducting the systematic literature review



ResearchFocus (Step 1)
*  Toinvestigate the extent of PEs in SCM field
*  To examine the use of complementary theories on PEs

v

Conceptidentification

Paradox definition: Persistent contradiction between interdependent elements
Paradox element (PE) definition: A single element that is perceived as part of a greater set of
elements that form a paradox

'

Inclusion criteria (Step 2)

Search boundaries

Databases (INFORMS,
EBSCO.Wiley. Scopus):
English;

Peer review articles

Period

1997 - 2019

Keywords
Paradox
AND
“Supply chain management”, “Logistics”. “Operations .management”.
“Manufacturing process management”, “Procurement”, “Service
management”, “Industrial engineering”, “Marketing channel”. “Systems

3

engineering”, “Transportation”. “Demand management”, “Customer service”.

“Operations research”, “Warehousing”. “Process improvement”, “Inventory
management”, “Demand planning”, “Forecasting”, “Supplier relationship”,
“Reverse logistics”. “Sourcing”, “Warehouse management”, “Third party
logistics”, “Transportation network™, “Distribution network™. “Quality
management”, “Sales operational planning”, “Just in time”, “Manufacturing
process”. “Strategic sourcing”. “Omnichannel”, “Customer relationship
management”, “Customer service management”, “Order fulfillment”,
“Manufacturing flow management”. “Supplier relationship management”.
“Product development and commercialization”. “Returns management”,
“Manufacturing process management”

Selection boundaries

* Peerreview articles

* Keywords in
abstract

* English

v

Retrieve sample (Step 3)
Apply keywords to retrieve the articles

v

Select pertinent literature (Step 4)
Read through the abstract and exclude articles
Apply the journal list to further exclude the irrelevant articles
Exclude articles that are not within the SCM context

Synthesize the literature (Step 5)
Apply within case analysis and classify the PEs into 10 paradox categories
Categorize the themes within each category

Utilize complementary theories to investigate the paradoxes
v

Report the results (Step 6)

Fig. 1. Systematic Literature Review (SLR) Process

3.1. Defining the Research Questions (Step 1)

There are many articles in the SCM literathia deal with apparent paradoxes. However, thgsses don't

provide theoretical foundations, such as the ug&loin conjunction with their findings. Also, seaéatrticles

discuss the paradoxes, but fall short of mentiottiregspecific PEs that create the events. For ebar@erruti et al.
(2016) discuss a paradox in the context of purcigattiat occurs between short-term relationshipsh s spot-

buying, and long-term strategic partnerships buttdarovide insight on how to handle the conflicthie PT and

8




complimentary theories may provide a frameworkuggest ways to handle paradoxes since many SCNestud
that investigate the PEs, don't apply PT, and vieesa. This study first examines the extent of IRESCM and

demonstrates one method of applying complemenitagyretical approaches to investigate these PEs.

3.2. Determining the Required Characteristics & 8tudy (Step 2)

This study includes articles that range fitanuary 1997 to October 2019. Due to the pauciBTo$tudies in
SCM, we had to span two decades to sufficientlyecthe body of knowledge, including the emergerfdb@idea
of organizational paradox. Both qualitative andfoantitative methodologies are included becaude tnethods
benefit from SLR in SCM (Durach et al., 2017). ThgrBcavarda, and Scavarda (2016, p.411) suggésatheast
two but preferably more than two databases or glarshould be searched.” The databases employbdistudy
are ABI/INFORM Complete (ProQuest), Academic Sedomplete (EBSCO host), Scopus (Elsevier), and Wile
Online Library. ABI/INFORM Complete (ProQuest) teetlargest database including full-text of schglarid trade
journal articles in business, management, and tk&thde Wiley Online Library covers a considerabhlember of
SCM journals, Academic Search Complete (EBSCO)Stupus (Elsevier) are the interdisciplinary datebadbat
also capture business and management topics. iatiarc database, Scopus (Elsevier) also ensupesamler
diversification of studies, as it indexes sevevatpals and vendor databases in a single locafibon(é, Scavarda,
and Scavarda, 2016). Initially we searched the lkege/in full article texts. However, we found tivatluding
entire text did not yield much added value, butéad, provided a large humber of search resultsrthébited our
ability to identify relevant PEs. After reading ezen articles, it was clear that PEs were includdbe abstracts.
Therefore, we only included articles whose abstramtlude the word “paradox” and synonyms of “sypgiain
management” together. The reason we included estitlat only have “paradox” in the abstract isoltofv the
approach in Smith and Lewis (2011) that differae8gparadoxes from dilemmas, trade-offs, and diakc
Therefore, we only focused on paradoxes that eghyréenotes paradoxical tensions, and excluded émsvsuch
as dialectic, trade-off, and dilemma, because tleegot fully satisfy the definition of paradox whics

interdependence and persistent contradiction atffen§Es (Smith and Lewis, 2011).



3.3. Retrieving a Sample of Potentially Relevatarature (Step 3)

The use of multiple, large databases addsebseretrieval bias, since it reduces the chameriss any relevant
articles. We also finalized a list of SCM journ&dsretain the articles to sort through and excluderistudies that
are not related to SCM. We first selected three $bRers (Fabbe-Costes and Jahre, 2008; Colicchigstanzzi,
2012; Seuring and Gold, 2012) and also used thadimactor and “citation centrality criteria” toddtify relevant
journals. We also assumed that if a journal pubksa literature review in SCM, then the journal barconsidered
relevant to the SCM domain. We therefore includsdvant journals that employed SLR in SCM. Our cledound
63 journals that met all of the criteria (See ApgigriTable A.2). The use of the list of 63 SCM relhjournals, in
lieu of any subjective preferred list of journatégldressed the publication bias because we inclatleglalified
SCM journals.

Durach et al. (2017) suggest that a proparcheapplies a combination of search strings, whiehbased on
research purpose, research questions and inclesusion criteria. We subjected articles in thgdBnals to a
series of steps. Initially, we created a SCM donkaiyword table which classifies articles basedhanterms
“Supply Chain Management”, “Logistics”, “Operatiomnagement”, “Manufacturing Process Management”,
“Service Management”, “Production Management”, ‘Usttial Engineering”, “Systems Engineering”,
“Procurement”, and “Marketing Channel”. Later, vegrfied an expert panel and asked the experts tausedppand
and refine the keywords list. We first consultethwive SCM scholars to help develop our SCM keyviable.

We also consulted with two SCM practitioners wheend0+ years of industry experience in SCM pracfidey
helped us to include more relevant keywords thaewet captured previously. As a final step, westdted with
subject librarians on the selection of keywordgobal, we had a list of 37 synonyms for the keygsle “supply
chain management”. Table 1 lists the synonymshfeikeyword “supply chain management”. The key pésase

ranked according to their frequency of use.

10



Tablel

The expert-opinioned synonyms of supply chain mamemnt.

Number of times a synonym of supply chain managéisendicated within parentheses

LOQISHICS. .. evie it (10)
Operations Management...................... 9)
Manufacturing Process Management........

Procurement
Service Management

Industrial Engineering..............coocvevvunn. (6)
Production Management....................... (6)
Marketing Channel...................cooennie (5)
Systems Engineering...........c...ccocoeeeeeenes 4)
Transportation...............eeevveieniinienannn 2)

Demand Management..............c.c.vuuenne. 2)
Customer ServiCe..........covevveeiiieinneia, 2)

Operation Research...............cocoeevennnn.

Warehousing
Inventory Management

Forecasting
Reverse Logistics
Third Party Logistics

Process Improegm................. 2)
Demand Planning ..................... 1)
Supplier Relationship ................. Q)

Sourcing
Transportation Network

Distribution Network........................ Q) Quality Management .................. Q)
Sales Operational Planning .................. (1) Justintime ........ooooviiiiiiii s 1)
Manufacturing Processes .................... (1)  Strategic Sourcing .............cceenns Q)
Customer Relationship Management ...... Q) OmniokaN. ... 1)
Customer Service Management ............ (1) Order Fuffillment ...................... (2)
Manufacturing Flow Management ......... Q) Retukfanagement .................. Q)
Supplier Relationship Management .........(1)

Product Development and Commercialization (1)

With the combination of 37 SCM field relateglywords/phrases, “Supply chain management”, amdatfox”,

we performed the search within the abstracts ofatgeted literature. The overview of the artidarsh and

evaluation process following (Mokhtar et al., 20i9presented in Fig. 2 and explained in the folf@msections.

Excluded articles

= Allarticles that are
not published in the
list of 63 SCM

Source Identification

- ABI/INFORM [N=540)

- EBSCO (N=258)

= Scopus (N=320)

+ Wiley (N=740)

+ Total number of articles: 1858

l

) )

+ Remove duplicated papers
+ Based on abstract

+ 1452 papers were excluded
= Remaining papers: 406

l

Excluded articles

Articles that don’t include
both “Paradox” and SCM
keywords in abstract
Articles that talk about
trade-off

Articles that talk about
dilemma

Articles that talk about
dialectic

Primary Selection Process

+ Based on the content of the

journals

= Articles do not have
the main research
questions reside in
the SCM context

articles
+ 342 papers were excluded
« Remaining papers: 64

Data Analysis
+ Within case analysis

Fig. 2. Article search and evaluation process

3.4. Selecting the Pertinent Literature (Step 4)

In step 4, the inclusion and exclusion ciitevere applied to select the articles. The initiamber of articles

found in each database were 540 in the ABI/INFORdM@lete (ProQuest), 258 for in the Academic Search
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Complete (EBSCO host), 320 in the Scopus (Elsewird) 740 in the Wiley Online Library. After thetial search,
the combined articles totaled 1,858. We first deped the inclusion and exclusion criteria indepetigieand then
compared them. Developing the inclusion and exatusiiteria individually helps to address the isatun bias,
which could lead to the emergence of incorrectlte¢Durach et al., 2017). In summary, the inclasioiteria
included articles published in 4 databases, 19982Bnglish only, and Peer reviewed. If an artinkntioned both
the SCM field keywords and “paradox” in the abdtrae kept the article for further analysis. Othisy articles
that do not mention both keywords would be excludds: number of studies that met all inclusion ardusion
criteria were 168 from ABI/INFORM; 46 from Acadenfsearch Complete (EBSCO host); 90 articles fronp8so
(Elsevier), and 102 articles from Wiley Online atg 406. In the final step, we applied the liE68 journals as
filters for the 406 articles. The second exclusidterion excluded all of the articles that are poblished on the
journal list. The last exclusion criterion is al#i€ where the main research question does notssldreupply chain

topic. This left a total of 64 articles in the lig¢ure review.

3.5. Synthesizing the Literature (Step 5)

We conducted a within-case analysis to ektrecPEs in each article. Having multiple researstextract the
PEs individually addresses the within-study biasréigh et al., 2017). After several rounds of cfassion,
consensus was reached for the final list of parasi@nd related PEs. In order to validate the fisgltwo
additional SCM scholars reviewed the results andenracommendations that improved the accuracyeotolding
process. This led to the identification of 68 uriquaradoxes extracted from the initial 81 paradidestified in the
64 articles (Appendix Table A.3). Among the 68 wdgaradoxes, 65 of them are PE pairs that havé &g We
noticed two separate paradoxes with three eleniestparate articles (Choi and Eboch, 1998; Schrpmitrstl,
and Schaltenbrand, 2017), and one paradox withR&sr (Matthews et al., 2016). During the synthsiige, the
65 PE pairs were coded into the paradox categofipsrformingparadox organizingparadox belongingparadox,
andlearningparadox (Smith and Lewis, 2011). The PEs reflediamgions between building upon and destroying
the past to create a future were put intoléening paradox category (“L” in Table A.3). The PEs refieg
structuring and leading tensions were put intodtganizingparadox category (“O” in Table A.3), and the PEs
reflecting tensions between multiple stakeholdggals were classified into tiperformingparadox category (“P”

in Table A.3), and PEs reflecting tensions betwidentities were classified into thelongingparadox category
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(“B” in Table A.3). The interconnections of the PiEdifferent paradox categories form the combiragi of
paradox category (Learning-Belonging, Learning-@igiag, Belonging-Organizing, Learning-Performing,
Performing-Belonging, Performing-Organizing). Trergdoxes that reflect tensions between and witiffi@rent
paradox categories were coded into the six comibimabf paradox categories. The Cohen’s Kappa emtbuping
of categories is 0.88, which indicates a high inat@r agreement rate (Cohen,1960; Boon-itt e@ll7). The
researchers then discussed any coding anomaliésamiensus was reached on the coding categogyPEhpairs
were finally grouped into 10 paradox categories.

Lewis (2000) discussed the themes within garhdox category, and we extended these thenuev&top new
themes. Within each category, we color coded thergimg themes from the PEs and classified themariteeme
only after reaching full consensus from the expartel. The classification procedures went throlgée iterative
rounds until the consensus was reached. Three themerged in thiearningparadox category: old, new, and
present. These themes reflect the time natureedé#itning PEs. In thedrganizingparadox category, we classified
organizing PEs into five themes: collaborationicéghcy and control, exploration, competition, ariters. These
themes reflect the structuring and leading nat@ith@PEs. In thbelongingparadox category, we classified
belonging PEs under two themes: single entity antlipte entities. These themes reflect the idemtayure of the
PEs. And lastly, in thperformingparadox category, we classified performing PEs usdeen themes: specific,
service, cost, forecast, sustainability, overalt avestment. These themes reflect the natureakébolders’
competing goals.

The panel further analyzed the paradoxesruhgecomplementary use of contingency theoryijtirtgtinal
complexity theory, and complexity perspective. Experts individually visited each of the alternattheoretical
approaches and coded the paradoxes into contingeecyy, institutional complexity theory, and comity
perspective as paradoxes are perceived to faltir@scope of the theories. When the coding prozassdone, the

panel discussed the results until consensus wakedan any disagreements with the coding.

3.6. Reporting the Results (Step 6)
Journal of Supply Chain Manageméas largest number of paradoxes with seven PE pai a paradox with
four PEs. Théecision Scienceggurnal has seven paradoxes with PE p&ustainabilityjournal,Production and

Operations Managemeijaurnal, andnternational Journal of Operations and Productibfanagemeneach has six
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paradoxes with PE pair®mega: an international journal of management scgsandJournal of Operations
Managemeneach has five paradoxes with PE pdinsernational Journal of Logistics Research and Kqaiion
has four PE pairdransportation research part &dInternational Journal of Physical Distribution anagistics
Managemeneach has three PE pairs.

Fig. 3 presents the number of articles ingating PEs in each year. It shows that the us&fgedPEs in SCM
has increased between years 1997 and 2019, withrgpest increase beginning in 2014. This incréaseimbers

has also been steady over the years.
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Fig. 3. Articles investigating paradoxes over the year$3§7 — 2019
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Fig. 4. Number of unique paradoxes under each paradogauate

Fig. 4 is a pareto analysis of the numbearrdfue PE pairsnE65) under each paradox category. peeforming

paradox category has the largest number of PE piich is followed by the intersection pérforming-organizing
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paradox category, and then by trganizingparadox category. We did not find any PE pairsrtug into the
learning-belongingparadox category. Fig. 5 shows the linkages betvigies within and across the paradox
categories. Complementary to fig. 4, fig. 5 showw lthe PE pairs are plotted and linked among the ffaradox
categories. It shows that most of the PEs connghtathers in the same paradox category. SomeeoPts are

linked across different categories, forming combores of paradox categories. For examplkeformingand

organizingparadoxes have the largest number of links, ergatieperforming-organizingategory and relevant PE
pairs.

PEs in belonging paradox

PEs in learning paradox

e

\nformation transiorm
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Fig. 5. PE pairs in the paradox categories

During this process, the study identified somell-known paradoxes that apply to SCM, sucBraessparadox
in transportation, where an increase in the nurobesutes between two or more points, i.e. A anihBreases
travel time, which is counter-intuitive. It is cted because given multiple routes, travelers Wiltlzoose the
shortest route, instead of an alternative, whicidases congestion and increases travel time. (Y&9Y; Masuda
and Whang, 2002; Yang and Chen, 2009; Rapoporth@ss and Mak, 2014; Zhao, Fu, and Wang, 2014; éfiak,
2018; D’Ambrosio, Gentili, and Cerulli, 2019; Maadt, 2019). Rapoport, Gisches, and Mak (2014) roenhat
even though Braess paradox, like others, occuthewretical level, there is less empirical evidesggporting its
existence, and most are highly contextual. Stual&s try to identify the causes of Braess paradogh as elastic
traffic demand (Zhao et al., 2014) and route choigeavior (Rapoport et al., 2014). Baress paradgsts in other
SCM contexts, such as airway network (Ma et alL®0Another famous SCM paradoxniwre-for-lesgparadox
(Adlakha and Kowalski, 1998; Adlakha and Kowal=d00; Adlakha et al., 2007). Timeore-for-lesparadox
applies to freight, describing when it is posstaleship more total goods for less (or equal) totat, while shipping
the same amount or more from each origin and th dastination, while keeping all the shipping cogia-negative
(Adlakha and Kowalski, 1998; Adlakha and Kowal=d00; Adlakha et al., 2007). Understanding thizre-for-
lessparadox is helpful to a manager in deciding whigliehouse or plant capacities are to be increasgevhich
markets should be sought (Adlakha and Kowalski8)99/e also identified kead-timeparadox (Li et al., 2005),
which describes the fact that the information tfarmation in SCM at higher stages decreases wélhirtbrease of
lead-time at a lower stage. Another paradox reltigchnsportation iBowns-Thomsoparadox in channel
management (Yin and George Zhang, 2019), whichritescthat under the customer’s self-interest ahéoc the
two service channels, an increase in the frees@papacity (free highway) may have a negative ahpa the
overall system performance owing to its effectdlmnscale economies of the toll service systerhtfighway).
These paradoxes demonstrate existing linkagesRilithy providing a rich research stream for futu@d/Sstudies.

Table 2 shows the usage of method and thedhgei articles identified. Among the 64 article8,atticles apply
quantitative design, while only 9 articles apphaliiative design. 13 articles are either conceppaglers or
literature reviews. Only 2 articles apply mixed hats. Among the 64 articles, 7 articles apply Partiles apply
institutional theory and 2 articles apply resoubesed view. The other theories were utilized omseray the

identified article pool. We also found 24 articthat don’t use any theories.
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Table2

Theories and methods used in the articles & nurobeglated paradoxes.

No. of articles  Percentages  No. of unique paradox ercdhtage
Methods Quantitative design 40 62.50% 31 45.59%
Qualitative design 9 14.06% 17 25.00%
Mixed methods 2 3.13% 2 2.94%
Conceptual papers & literature reviews 13 20.31% 8 1 26.47%
Theories Paradox theory 7 10.94% 15 22.06%
Institution theory 2 3.13% 2 2.94%
Resource based view 2 3.13% 2.94%
Others* 29 45.31% 26 38.24%

* Include well-known paradoxes (Braess paradox, dtor-less paradox, Lead time paradox, and DownsnTds paradox).

Table 3 lists the themes that emerged in pachdox category with 7 themes in performing paxa8 themes

in organizing paradox, 3 themes in learning para@dkemes in belonging paraddixalso shows the PEs under

each theme. The PEs under the themes are singterte from each paradox pair. Since performingguathas

the largest number of themes and PEs, performirgdpa has a large group of PEs. The second laggesp is

organizing paradox followed by belonging paradod Hren learning paradox.

Table3

PEs and themes under paradox categories

Cost

Cost competitiveness
(Xiao et al., 2019);
Competitive
production site
(Brix-Asala et al.,
2018);

Mass production
(Duray et al., 2000);
Total cost (Sandberg,
2017);

Cost of goods
shipped (Adlakha
and Kowalski, 1998;
Adlakha and
Kowalski, 2000;
Adlakha et al., 2007)

Forecast

Need for forecast accuracy
(Wacker and Lummus,
2002);

Forecast error (Wacker and
Lummus, 2002);

Forecast accuracy (Wacker
and Lummus, 2002)

Investment

Return on online
investment (Looney et
al., 2006);

IT investments (Pereira,
2014; Kim et al., 2005;
Agarwal and Prasad,
1997)

Per for ming Par adox

Service

Service failure (Koufteros et
al., 2014; Sousa and Voss,
2009);

Customer satisfaction
(Koufteros et al., 2014; Sousa
and Voss, 2009);

Inventory and service levels
(Kull et al., 2013);

Delivery capacity (Brix-
Asala et al., 2018);

Lead time variability
(Tyworth, 2018);

Lead time reliability

(Tyworth and Saldanha,
2014);

Lead time at a lower stage (Li
etal., 2005);

Lead time (Sandberg, 2017);
Local responsiveness (Kolk,
2012);

Amount of inventory record
inaccuracy variation (Kull et
al., 2013);

Amount of goods shipped
(Adlakha and Kowalski,
1998; Adlakha and Kowalski,
2000;

Adlakha et al., 2007)
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Specific

Distributors' contribution
to triad value function
(Vedel, 2016);

Wealth accumulatio in
rich nation (Coscieme et
al., 2019);

Level of corresponding
benefit achieved (Storer et
al., 2014);

Information
transformation at a higher
stage (Li et al., 2005);
Innovation performance
(Stefan and Bengtsson,
2017);

MILP (Sarkis and Semple,
1999);

Demand for transparency
(Brix-Asala et al., 2018);
Online technology
efficiency (Looney et al.,
2006);

Usefulness of forecast
information (Wacker and
Lummus, 2002);

Traffic flow performance
(Masuda and Whang,
2002; Yang and Chen,
2009; Rapoport, Gisches,
and Mak, 2014; Zhao, Fu,
and Wang, 2014; Mak et

Sustiityab

Sustainability (Xiao et
al., 2019);
Responsible raw
material extraction
(Brix-Asala et al.,
2018);

Widespread use of
resource (Coscieme et
al., 2019);
Responsibility (Kolk,
2012);

Rate of consumption of
resource (Klumpp,
2016);

Individual well-being

(Coscieme et al., 2019);

Rate of catastrophic
failure (Upton and
McAfee, 1998);
Implications to society
(Murali, Lim, and
Petruzzi, 2015);
Increasing efficiency

(Coscieme et al., 2019);

Resource usage of
efficiency (Klumpp,
2016);

Economic welfare
(Coscieme et al., 2019)

Overall

No work overtime in
production (Brix-Asala et
al., 2018);

Profitability (Kolk, 2012);
Globalization economy
(Coscieme et al., 2019);
Capturing value (Niesten
and Stefan, 2019);
Business performance
sustainability (Basso et
al., 2019);

System performance (Yin

and George Zhang, 2019);

Creation of economic
prosperity (Brix-Asala et
al., 2018);

Assessment performance
(Tazelaar and Snijders,
2013);

CSR performance
(Sandberg, 2017);
Supply chain performance
(Chiadamrong and
Wajcharapornjinda, 2012;
“Henry” Jin, Fawcett, and
Fawcett, 2013);

Business performance
(Pereira, 2014; Kim et al.,
2005;

Agarwal and Prasad,
1997; Kastalli and Van



Collaboratior

Agile supply partnerships
(Cerruti et al., 2016)
Co-operation needed to
benchmark (Batiz-Lazo,
2004)

Horizontal cooperation in
logistics (Basso et al.,
2019)

Supply chain integration
(“Henry" Jin, Fawcett,
and Fawcett, 2013)
High-involvement
collaboration (Cerruti et
al., 2016)

Data aggregation
(Shmueli and Yahav,
2018)

Cooperative learning
(Mellat-Parast and
Digman, 2008)

Global integration (Kolk,
2012)

Degree of collaboration
(Sandberg, 2017)
Cooperation (Kolk, 2012;
Wilhelm and Sydow,
2018)

Supply chain coordination
(Chiadamrong and
Wajcharapornjinda, 2012)

Competitiol

Privatization (Murali, Lim,
and Petruzzi, 2015);
Competitive rivalry (Batiz-
Lazo, 2004);

Competition (Kolk, 2012;
Wilhelm and Sydow, 2018)

New

Increasing use of recycling
materials (Brix-Asala et al.,

2018);

Level of analytics capabilities

(Zhu etal., 2018);

Investor competence (Looney

etal., 2006)

Single entity

National PCF
standardization
(Kronborg Jensen,
2012)

Individual majority
preference (Rizzi, Frey,
Testa, and Appolloni,
2014);

Distributor's
intermediary position
(Vedel, 2016);
Non-collaborative
customer behavior
(Steinbach, Wallenburg,
and Selviaridis, 2018);
OSCM expertise
(Tazelaar and Snijders,
2013);

Direction of causal
effect (Shmueli and
Yahav, 2018);

Focal organizations
(Longoni et al., 2019);
Loyalty (Sandberg,
2017);

Buyer (Busse, Kach, and

Bode, 2016);
Independence
(Sandberg, 2017)

Or ganizing Paradox

Efficiency and contrc

Modern slavery in supply
chain (New, 2015);
Traditional forms of
organizing (Graetz and
Smith, 2008);

Level of automation
(Upton and McAfee,
1998);

Investor control (Looney
et al., 2006);
Standardization (Shalley
and Gilson, 2017);
Hierarchical forms of
organising (Voordik, De
Haan, and Joosten, 2000);
Control and efficiency
(Khazanchi, Lewis, and
Boyer, 2007);
Conventional thinking in
CSR (New, 2015);
Efficient sourcing of raw
materials (Brix-Asala et
al., 2018);

Supplier dependence
(Sandberg, 2017);

Trust as a control
mechanism (Mellat-Parast
and Digman, 2008)

L earning Paradox

Present

Theory development
(Rindova, 2011);
Knowledge in new
relationship (Sandberg,
2017);

Process innovation

(Terziovski and Guerrero,

2014);
Product innovation

(Terziovski and Guerrero,

2014)

Belonging Paradox

al., 2018 D’Ambrosio,
Gentili, and Cerulli, 2019;
Yang, 1997;

Ma et al., 2019)

Exploratior

Supply chain
transparency (Zhu et
al., 2018);

New forms of
organizing (Graetz and
Smith, 2008);
Openness (Stefan and
Bengtsson, 2017);
Flexibility and
empowerment
(Khazanchi, Lewis, and
Boyer, 2007);
Deregulation (Voordijk,
De Haan, and Joosten,
2000);

Creativity (Shalley and
Gilson,2017);

Adding services to core
product (Kastalli and
Van Looy, 2013);
Road network alteration
(Masuda and Whang,
2002; Yang and Chen,
2009; Rapoport,
Gisches, and Mak,
2014; Zhao, Fu, and
Wang, 2014; Mak et al.,
2018; D'’Ambrosio,
Gentili, and Cerulli,
2019; Yang, 1997;

Ma et al., 2019)

Old

Extend literature
(Rindova, 2011);
Learning in old
relationship (Sandberg,
2017)

Multiple entities

Macroeconomic logistics
(Barros and
Hilmola,2007);
Stakeholders (Busse,
Kach, and Bode, 2016);
International PCF
standardization (Kronborg
Jensen, 2012);

Supply chain stakeholder
(Longoni et al., 2019)

Other:

Business logistics (Barros
and Hilmola,2007);
Unsatisfied objectives
(Sarkis and Semple,
1999);

Functioning supply chain
(Brix-Asala et al., 2018);
Unique products of craft
manufacturing (Duray et
al., 2000);

Managerial decision
importance (Wacker and
Lummus, 2002);
Increase in free service
(Yin and George Zhang,
2019);

Co-creation (Niesten and
Stefan, 2019);

Social responsibility
production conditions
(Brix-Asala et al., 2018)
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Fig.6 shows the percentage of each paradigeaes that can be studied with an alternatiemtétical lens.
The 65 paradox pairs can be investigated undePthéVhile PT can be applied to investigate the &&agox pairs,

this figure shows the distribution of these eleraghtt can be investigated by each of the otheettireories.
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Applicability ratio: A/B; where A is the numbermdiradoxes in the category shown that can be inyat&td by the
given theoretical approach, and B is the total neméf paradoxes within each category shown
Fig. 6. Applicability of different theoretical approachesr paradox category

4. Discussion

This literature review identifies seven ddicthat apply PT. Among the seven articles, faticlas discuss
sustainability issues in SCM. Xiao et al. (2019)eistigate the paradox between cost competitivemeds
sustainability. Brix-Asla et al. (2018) research focial-economic and environmental performancedi$erg
(2017) explicates PEs in sustainability issues.tiMats et al. (2016) further the discussion betwdifarent levels
of sustainability and among the different typeshafory being produced to the challenges of sudtditya Two
articles (Niesten and Stefan, 2019; Wilhelm ando®yd2018) incorporate co-creation and value capaae
cooperation and competition. One article (Longdrale 2019) applies both institutional theory @t to
investigate the competing demands between busiogistics and macroeconomic logistics, signaling lecessity

and benefits of combination of PT and other thécakapproaches to investigate paradoxes.

4.1. Complementary theories
In addition to PT, we employed contingenogdty, institutional complexity theory, and compltgyperspective

as the theoretical approaches to make sense Bbédentified in this literature review. In ouralyses of the
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potential application of a complementary theorétieas, we find that more than half of tbeganizingparadoxes
and ofperformingparadoxes could be investigated by the contingémegry. Contingency theory describes
dichotomous decisions under A or B selection anddcbe applied to investigate paradoxes identifieder the
organizingparadox angherformingparadox categories (Fiedler, 2005; Scott and D2@i$5; Lewis and Smith,
2014; Kalchschmidt, 2012). Tleeganizingparadox describes tensions from a complex systeth o and B, then
B and A, etc. until a preferred state is reachetijle theperformingparadox comes from the tensions of different
stakeholder’s goals (Smith and Lewis, 2011). Bothdomplex system and the performance tensionsteame
based on the internal and external conditions, lwlsi¢he core of contingency theory. Contingen@ptly can help
inform the handling of tensions based on the chafigee environments.

Institutional complexity theory could be aplto most of the paradox categories. Among the piaradox
categories we identified in this literature revi@sganizingparadoxesndperforming-organizingparadoxes can be
investigated in combination of PT and institutionamplexity theory. While misaligned logistics aleo sources of
organizingparadoxes because they act as complex systeniastitetional complexity theory also depicts the
competing demands emerging from misaligned logisi& contradictory and oppositional (Longoni t2019).
Performing-organizingparadoxes indicate that organizations seek stabtmes while at the same time enabling
dynamic outcomes (Smith and Lewis, 2011), andghigdox also accentuates the use of instituticoralptexity
theory.Half of the paradoxes undbelonging-organizing, belonging-performirandlearning-organizingoaradox
categories, as well as all ofganizingparadoxes can be investigated by institutional derity theory.

Half of thebelongingandbelonging-performingparadoxes can be investigated under the complixigy All of
thelearning andlearning-performingparadoxes can be investigated under the compliexisy The complexity
perspective (Nilsson and Christopher, 2018) ardoiedeveloping a transformative mindset that vieempeting
demands as normal. Our findings indicate that pat@slundebelonging, learning, belonging-performinand
learning-performingparadox categories could be investigated withtttesry. Thdearning paradox mentions the
creation of new knowledge and maintenance of reutimeate tensions (Smith and Lewis, 2011). It ¢gad in
people’s assumption regarding the old and new, lwisievhere the complexity perspective becomes agiev
Complexity perspective can help develop a transétina mindset to view the competing demands betveddand

new as normal and develop an efficient way to hatitblearning paradox. Thd&elongingparadox investigates the
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tensions between the identity, and complexity pestpe can help develop a paradox mindset to hahdle
belonging tensions.

We also found that nearly halfmérformingparadoxes, a small portion pérforming-organizingparadoxes,
and half ofbelonging-organizingaradoxes could only be investigated under PT.eXaenples of these paradoxes
are undeperformingparadox (customer satisfaction and service faitlut€oufteros et al., 2014), under
performing-organizingparadox (Braess paradox in Mak et al., 2018; D’Asslo, Gentili, and Cerulli, 2019), and
underbelonging-organizingaradox (direction of casual effect and data agggren in Shmueli and Yahav, 2018).
All of these paradoxes are perceived by some imbeactical and primarily theoretical. However, &@rthese
paradoxes are persistently contradicting and iefgeddent in the article settings, they could paénte

investigated with the PT.

4.2. Emergence of the themes

The performing paradox includes seven thesmywice, overall, investment, forecast, cost, soatality, and
specific.Theservicetheme groups the PEs, which have a service outtoitie supply chain customers, such as
optimal safety inventory (Tyworth, 2018) and seeviailure (Koufteros et al., 2014; Sousa and V2889). The
overall theme is relevant to the supply chain end goalsh ss system performance (Yin and George Zhari§)20
and supply chain performance (Chiadamrong and Vdaggtornjinda, 2012). THavestmentheme is grouped based
on paradox of investment return. There are studliesney et al., 2008ereira, 2014) that talk about the paradox
between advanced investment technology and theretuinvestment or performance. Tihgestmentheme
captures the paradoxical investment performancefdrecasttheme groups the PEs relevant to forecast accuracy
(Wacker and Lummus, 2002). Thesttheme groups the PEs on cost of goods sold artdeogpetitiveness. This
theme reflects the cost characteristic in supp8irghsuch as the cost of goods sold (Adlakha ansidtski, 2000)
and global sourcing cost (Sandberg, 2007). Jusainabilitytheme reflects the sustainable issues in supginch
management (sustainability and Responsible rawrmahéxtraction, Brix-Asala et al., 2018). Thpecifictheme
includes the PEs with different but of specificurat such as traffic flow performance from Braessagox (Mak et
al., 2018; D’Ambrosio, Gentili, and Cerulli, 2019xline technology efficiency (Looney et al., 20083efulness of

forecast information (Wacker and Lummus, 2002).
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The organizing paradox includes five thenesedlaboration, competition, control and efficienexploration,
and othersThecollaborationtheme includes the PEs that capture the collalberatture. On one hand, supply
chain collaboration has potential benefit on cesdurction. On the other, agile supply chain partriprs helpful on
retaining new resources (Cerruti et al., 2016). dérapetitiontheme includes the PEs that reflect the competitiv
nature in supply chain. Treantrol and efficiencgheme includes the PEs that are relevant to &ust control
mechanism (Mellat-Parast and Digman, 2008) andistalization as a form of control (Shalley and Gils2017).
This theme focuses on different forms of contral arcreasing efficiency with these different cohfarms. The
explorationtheme groups the innovative and explorative Plsh ss alternation to a road network (Mak et al.,
2018; D’Ambrosio, Gentili, and Cerulli, 2019), opasss (Stefan and Bengtsson, 2017), and creatiftslley and
Gilson, 2017). Thetherstheme groups all the PEs that don't fall into otiteemes within organization paradox.

The learning paradox has three themes®:, oldandpresent Learning paradox originates from the efforts to
adjust, renew, change, and innovate foster ten&etvgeen building upon and destroying the pasteate the
future (Smith and Lewis 2011, 383). As Lewis (20p0,66) discusses: “A key source of learning paxadas
tension between old and newa struggle between the comfort of the past anditieertainty of the future”. Theld
theme reflects the nature of learning in the pasidrelationship (Rindova, 2011; Sandberg, 20Lifgrature on
learning paradox (Rindova, 2011; Sandberg, 201 Atioes that learning can happen simultaneouslydn o
relationship and new relationship, which fostermsaplox on managing old and new relationships aneviedge.
Thenewtheme reflects the nature of developing new thisgsh as theory development (Rindova, 2011) and
innovation (Terziovski and Guerrero, 2014). Tiksvtheme is opposite to tledd theme. Thepresentheme
includes the PEs that don't belong either to ‘@d'new’ theme but that are relevant to learning;lsas level of
analytics capabilities (Zhu et al., 2018), incraggise and availability of recycling materials (Bfisala et al.,
2018), and investor competence (Looney et al., 006

There are two themes under the belongingdearaingle entittheme andnultiple entitiegtheme. The
belonging paradox originates from the identity tens between individual and collective and betwesmpeting
values, roles, and memberships (Smith and Lewik] 20.383). Theaingle entitytheme is created based on the
individual group while thenultiple entitiegheme is created based on collective group. Theze$ingle entity

theme includes PEs focusing on single (individaatpr, such as National PCF standardization (Kraplensen,
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2012) and individual preference (Rizzi, et al., 20 Multiple entities theme focuses on plural asteuch as

Group's collective decision (Rizzi, et al., 2014) anternational PCF standardization (Kronborg éan2012).

4.3. Paradoxes with three and four PEs

Our SLR also came across three studies ffetd unique PE sets. PE set in Choi and Eboc@g)1®Journal
of Operations Managemeptper was formed via 3 PEs and this TQM studyssits explicated paradoxical
relations among TQM practices, plant performannd, @istomer satisfaction. The relationship amoegétthree
variables is nested within each other (Keller andI&-Smith, 2019). Published Journal of Supply Chain
ManagementSchmidt, Foerstl, and Schaltenbrand (2017) ptedgemtripartite relationship between green supply
chain management practices, SCP and economic perfime and termed it Supply Chain Position Paratioase
three PEs together provide a road map to studgréeen supply chain management. Anotlarrnal of Supply
Chain Managementaper, Matthews et al. (2016) presented 4 PESmatiPE set by looking into paradoxical
tensions among different levels of analysis: encassjmg individuals, the organization, interorgatitreal
networks, and macroenvironmental levels. Thesedtements are also nested within each other. TisdrPthese

three articles provide a hint to refine the PT,ahhturrently focuses on tensions between only tie. P

4.4. Sustainability tensions

From the results, we noticed repeatedlytinate is a perceived paradox between sustainahititybusiness
performance/economic goals. SCM scholars seemvi® ¢@mbined the environmental and social issuesruad
single PE while designating a standalone PE foettmmomic aspect. There are similarities betwesnprception
and the one that is prevalent among layman whitiedsto the expression, ‘time is money’, relategbtoject
management. Whereas time is not money and it isumderstood, for instance the conventional managgm
practices force many practitioners to fold timecoobst so a trade-off can be setup between costce.
Following a similar logic, when sustainability cooments are being considered, even in scholarly syadcial and
environmental dimensions seem to be lumped togstharduality is formed in conjunction with the ase
economic dimension. Such actions might ultimate&ydducing the complexity of decision-making precasd
therefore managers can perhaps constrain the aggnibrkload under two PEs and then perform

optimization/reconciliatory tasks.
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4.5. Shifting paradigm

The introduction of PT into the SCM paves rmaths for future research investigating the paradoln this
literature review, we identified studies that inigate paradoxes. However, most of these studigsfocused on
describing the paradoxes. Even though there aze atudies that explicitly applied PT to investg#ie paradoxes,
PT is not a theoretical lens mainly applied in SGNEe found that most of conflicting demands canrhvestigated
under PT. Unlike the belief that conflicting demaradte adversarial, a new perspective graduallysstuifa view
that these conflicting demands are interconneateidcan be studied and handled. For example, tiséoten
between competitiveness and sustainability carlbeiaed by fostering “paradoxical sensemaking oam
managers (Xiao et al., 2019). We can argue th&tadsof using adversarial sensemaking on the ctintl
demands, future SCM scholars and practitionersbearfit from the cultivation of paradoxical sensking,
learning to accept and embrace the tensions. Thibighot easy to scrap an old mindset, continutarations
could enable a paradigm shift toward developmerat méw mindset. As Lewis and Smith (2014) menti®hjs
relatively new to management, but its early advesatrew from a rich history, grounded in well-elitded
philosophies. PT lens could eventually change SChbkars’ and practitioners’ perspectives to view aandle

paradoxes.

4.6. Managerial insights

Managers, who need to balance competing &iragpply chains, such as local responsivenesg)imiel
integration (Kolk, 2012), and agile supply chair dngh involvement collaboration (Cerruti et al018), etc.,
directly deal with paradoxes. Luscher and LewiO@iscuss that how actors react to the competamgands will
trigger various consequences through virtuous @ous cycles, and these can impact either negstorgbositively
on actors themselves and/or others in their orgdiniz. Smith and Lewis (2011) further discuss thatcognitive
complexity to accept the interrelated relationgbfipnderlying tensions, and an emotional equanitaityeduce
anxiety and fear spurred by inconsistencies, lagssital groundwork for virtuous cycles, which lead
sustainability — short-term excellence fueling léegm success. Managers can critically examinetisemptions of
PT and view these competing aims potentially uhl&ainstead of using strictly adversarial waysi¢al with them.
They can embrace the competing aims and treat &seam opportunity to realize synergies and to giowloing

so, the list of PEs can help managers to recoghese competing aims, and could possibly servetasplate for
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managers to identify potential PEs in their operadl activities. Only when managers realize thetexice of the
PEs can they start to apply PT lens to study, ecehi@nd alleviate them. For instance, acknowledtfiegparadox,
those managers who consider long-term collaboratikionships for company learning and developnraaty be
reluctant to invest in new supplier relationshipattcould serve as an enabler for improved lear(@agdberg,
2017). Managers can apply the PT lens to view tRé&seas contradictory and unified and then proteelévelop a
sourcing strategy that utilizes the learning fréma éxisting well-functioning relationships whileseming the
expanded thinking from new relationships (Sandb20d.7). In essence, managers would be venturingriokthe
traditional trade-off approach and adopting parazihsensemaking to explore alternative pathwagsmanagers
start to view these tensions in a paradoxical seakig way, they will feel less obligated to redoradversarial
sensemaking to resolve the tensions (Smith & Le4,1; Xiao et al., 2019). Instead, realizing theliconnections
between these tensions, they will find innovatigkisons to alleviate them, and eventually identigw

possibilities.

5. Conclusions

This study summarizes and classifies theiRIE€CM via the help of SLR methodology. With thaéi span of
more than 20 years and 4 databases, we discovemd@ehensive list of PEs in SCM literature. Weugred the
PEs into the extant paradox categories (Smith avdd, 2011) and classified them under emerging #sewithin
each category. In accomplishing this, we offer gaitk to scholars and practitioners with the inwgnod the
paradox categories and themes in order to prowigagce in discovering and explaining phenomenddGiM that
can lead to improved management. The need for addIFEs in SCM exists due to several reasons., firste is
lack of a comprehensive list for PEs in SCM domBiased on PT, we identify and summarize the PESCNI in a
list so an initial assessment of the state of PE@gan be offered for use by scholars and prawtits. The list also
offers a path to further extend PT into SCM whileorming back the PT for its refinement. In othesrds, we hope
to contribute to both, centripetal forces that feuthe existing boundaries” and the centrifugatés that “foster
boundary spanning” in PT’s development (Schad.eR@ll9). Second, recognizing PEs is the first gidpandle
these related paradoxes. Handling PEs simultangansl successfully through the creation of “cydliesponses
to paradoxical tensions enable sustainability kpeaformance in the present that enables sucnehs ifuture”

(Smith and Lewis, 2011, p.382). Third, we addréssgossibilities of complementarily using PT, cogéncy
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theory, institutional complexity theory, and comyitg perspective to investigate the paradoxes desliBentified
in this study. As more and more competing demaride during management of supply networks, thetebgian
increasing need to understand and even leverage tdwenpeting demands. This study provides a foiordaf

using complementary theoretical approaches to mekse of and further investigate paradoxes.

6. Limitations and Future Resear ch

The main purpose of our research study wasaoch, collect, and then present the PEs in Stekture so that
they can lead to improved paradox management &mtitioners and greater parsimony in classifying PE
However, our SLR study is not without its limitatg First, the articles that were eliminated inpSteof our SLR
that are ‘talking about paradoxes and supply chamsd be included to gain possible peripheraights in lieu of
assuming them on the fringes. It will be interegtio compare and contrast the similarities ancediffices between
PEs inside and outside SCM. Second, even thoughymaptured under the core PEs of ‘exploitatiod an
exploration’, including ambidextrous relationshthat are examined in SCM research could furtheclerour
study. Third, the trade-offs in SCM could be sead;ttollected, and then presented along with oirigs in
another study to draw a broader picture of the almrguments.

The future of paradox studies in supply chgipromising. We find that the trend of the oceune of PEs is
increasing. This uptick of PEs may be related teréncreasing business complexity and globalizeghoization in
supply chain networks. Especially as firms increglsi establish global and complex network structumore
tensions appear and more identifiable PEs surfaandberg, 2017; Xiao et al., 2018). The increasoayirrences
of paradoxes also indicate that there is a neédndle and manage them. One of the efforts researchn
contribute to the field is to provide a theoretigalde to inform the management of these paradoxes.

Four of seven articles applying paradox léeal with sustainability, demonstrating that surthility research
benefits the most from PT. Varying perspectivesustainability will benefit from using the paradexs in
different degrees and therefore future SCM reseiarshistainability could increase application of fraradox lens.
While the paradox between competition and cooparatnd the paradox between co-creation and vajterea
receive not as much attention as sustainabiligseéhtwo are also ideal areas to apply PT.

Our results show that performing paradox perdorming-organizing paradox categories have thstm

dominant paradox themes. Future studies can facumvéstigate these two paradox categories in dalektract
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more insights. Our study also provides differeeinties for PEs under each paradox category. Fuueestcan
focus on these themes and investigate their fh Wie real-world situations. The themes providethis SLR may
help future studies to make sense of the PEs d.prio

Finally, a plausible argument can be madandigg the trade-offs. The analytical tools may aitiw SCM
scholars to obtain desired results when more assomspare relaxed such that a strict trade-offolsvmarranted in a
problem. Paradox theorists demonstrate over andaman that even if desired results may not beipte
meaningful results can be obtained and put intmadty dealing with PEs simultaneously. Therefeve,wonder
whether it is really the PT that needs to navigete find inroads into SCM domain, or the SCM sciwéould

entertain investigating the not-so-frequently exgtbterritories beyond trade-offs.
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APPENDIX

TableA.1

Comparison of the four theoretical approaches.

Paradox theory (PT)

Con

tingency theory

Institutional complexity
theory

Complexity perspective

Assumptions « Competingdemands are +  Organizational systems ares  Competing demands comes  Competing demands consist
inherent in organizations, most effective when they from the plurality of logics of complexity and
emerging through the act achieve alignment or fit at the field/societal level. simplicity, order and
of organization or through among internal elements «  Multiple logics can co- unorder, reductionism and
relational dynamics or and with the external exist within an emergence, objectivity and
individual sensemaking environment. organization, and they are subjectivity, deliberate

«  Two elements existing in contradictory but can be design and self-
relation to one another complementary. organization, rationality
+  Competing demands »  Completing logics foster and bounded rationality,
persist over time, and challenges of external determinism and
cannot be solved legitimacy and internal indeterminism.
conflict that need to be
resolved.

View on Competing demands are Competing demands are Competing demands are Competing demands can be

competing consistent simultaneous and not solvable. contradictory but studied under the

demands contradictory and interdepend complementary. transformational perspective.

Responseto Simultaneously address to Discrete organizational Competing logics can be Change the mindset to view

competing competing demands problems managed by implementing competing demands in

demands to be solved (Smith and Lewis, effective structures at the logistics as normal and a

2014) organizational and field level. resource for supply chain
effectiveness

Mindset Engage A and B Under what conditions either A Implementing effective A transformation mindset on

simultaneously

orB

infrastructure

logistics effectiveness and
innovation
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TableA.2
List of the 63 SCM journals.

Impact Factc Citation Centralit |SCM literatrue Revie'| Published SC\ | SJRImpact
(Fabbe-Costes an (Colicchia and (Seuring and Gold, | literature Review| Factor 2018]
NumbegfJournal Name Jahre,2008) Strozzi,2012) 2012) (2000-2019)

1 Pournal of Operations Managem X X X 6.4¢
2 Pournal of Supply Chain Managem X 6.44
3 [ManagemenScienci X 6.0¢
4  |Omega: International Journal of Management Sc X 3.2¢
5 |Production and Operations Managen X X 3.2¢
6 [Transportation Research Part B: Methodolot X 2.9z
7 [international Journal of Management Revi X X 2.¢
8 [Transportation Research, Part C: Emerging Techis X 2.61
9 Pournal of Business Logist X 2.4¢
1C |International Journal of Production Econor X X 2.4¢
11 |international Journal of Physical Distribution dnmgistics Manageme X X X 2.41
12 |Surveys in Operations Research and Managementc® X 2.2L
12 |European Journal of Operational Resei X 2.21
14 |Transport Reviev X 2.1¢4
1E |international Journal of Operations and Produdiitamagemer X X X 2.1
1€ |Supply ChairManagement: An International Jour X X X 2.1
17 |Transportation Research Part A: Policy and Pre X 2.04
1€ [Transportation Research Part E: Logistics and Ppramation Revieu 1.97
1¢ |Computers and Operations Rese X 1.8€
2C |Corporati Social Responsibility and Environmental Managet X 1.67
21 Pournal of Cleaner Producti X X 1.62
22 _|international Journal of Production Rese: X X 1.5¢
22 [Transportation Research Part D: Transport and Bnwien X 1.4E
24 |ProductiorPlanning and Contr X 142
2E |Technological Forecasting and Social Chi X 1.4z
2€ ournal of Intelligent Manufacturil X 1.3¢
27 _|Decision Scienc 1.32
28 |Expert Systems with Applicatio X 1.1¢
2¢ |Iinternational Journal of Logistic Research and Applicatic X X 1.08
30 JAnnals of Operations Resea X 1.02
31 |IMA Journal of Management Mathema X 1.0z
32 |International Journal of Advanced Manufacturing ftemlogy X 0.9¢
33 |International Journal of Logistics Managen X X X 0.871
34 ournal of Humanitarian Logistics and Supply ChHdemagemer X 0.84
35 |International Transactions in Operational Rese X 0.82
36 |Journal of the Operational Research So X 0.82
37 |Transportation Jourr X 0.81
38 |ournal of Enterprise Information Managen X 0.6¢
3¢ |International Journal of Productivity and PerformaiManageme X 0.6£
4C  |Benchmarkin X 0.5¢
41 [Sustainabilit X 0.5¢
42 |Logistics Researt X 0.51
43 |IIMB Management Revie X 0.41
44 Pournal of Industrial Engineering and Manager X 0.3t
45 |Iinternational Journal of Logistics Systems and Mmaen X 0.32
46 |Risk Manageme! X 0.2¢
47 |Management Review Quarte X 0.2€
48 |International Journal of InformaticSystems and Supply Chain Manager X 0.2F
4¢  |Quality- Access to Succe X 0.2%
50 |International Journal of Business Science and A&pjpllanageme X 0.21
51 |International Journal of Supply Chain Manager X 0.2
52 |International Journ:of Operations and Quantitative Managen X 0.12
53 JAdvanced Science Lettt X 0.12
54 |Iinternational Journal of Applied Business and EcnitoResearc X 0.11
55 |European Joumal of Purchasing and Supply Managt X /
56 |Journal oiOperations and Supply Chain Manager X /
57 |International Journal of Networking and Virtual @rgzation X /
58 |Journal of Advances in Management Rese X /
5¢  [The Journal of Business & Industrial Marke X /
60 |IUP Joumal of Supp Chain Manageme X /
61 |Journal of Supply Chain Management Sys! X /
62 |International Journal of Sustainable Strategic Nyanaen X /
63 |Journal of Developing Are X /
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TableA.3

The list of paradoxes, definitions, managerialghss, and paradox categories.

Pape Definition Insights to practitione PE1 Theme! Paradox PEZ Theme: Paradox Contingen: Institution Complexity
categoryl category2 y complexity
Kull et al., 201! The paradoxical effect of daily inventory rect Distribution center manage Amount of Service P Inventory anc Service P
inaccuracy (IRI) increases inventory levels while| should focus on attention not only| inventory record service levels
also decreases service levels. on IRI bias, but also on daily IRI | inaccuracy
variability, should devote variation
resources to multiday cycle count
without corrections in order to
estimate the degree to which IRI
variation exists.
Adlakha anc Themore-for-less (MFL) paradox in Itis useful to a manager decidi Amount of good Service P Amount of Cos P X
Kowalski, 1998 transportation occurs when it is possible which warehouse or plant shipped cost to ship
to ship more total goods for less (or equal) total | capacities are to be increased an
cost while shipping the same amount or more | which markets should be sought.
from each origin and to each destination, and
Adlakha anc keeping all the shipping costs non-negative. Amountofgood: | Service F Amount of Cos F X
Kowalski, 2000 shipped cost to ship
Adlakha et al. Amount of good Service P Amount of Cos P X
2007 shipped cost to ship
Xiao et al., 201 Paradoxical tensions originate in confli The paradox perspective revea Cost Cos P Sustainabilit Sustainabilit P X X
between the socioeconomic environment of more nuanced picture competitiveness
emerging market suppliers and their Western and shows that sustainability
customer's demands for both cost competitivengssnanagers in buying firms also
and sustainability engage with alternative responseg
in addressing sustainability
tensions, most notably through
contextualizing. By focusing on
contextualizing, and its potential
to help managers move from
adversarial to paradoxical
sensemaking, and ultimately
toward "true sustainability".
Sandberg, 20: The conflict of interest (the achievement of | Companies can increase efforts Total cos Cos P Lead tim¢ Service P X X
total costs with short lead times) making correct forecasts
is one of the most prominent challenges that is | and improved supplier contacts
measured and given management through local purchasing offices
attention on a continuous basis. and regional operations managers.
Sandberg, 20 The conflict of interest is the tension between tc [ Companies can consider the C- Total cos cos P CSR Overal P X X
costs and corporate social responsibility (CSR) | questions before entering into a peformance
new region.
Pereira, 201 IT productivity parado:- constant innovations i IT adoption cannot be ITi 1t I P Business Overal P X
information system linked to firm performance performance
technology does not lead to future growth and (i.e. market performance) through
Kim et al., 200 profitability the improvement of coordination IT investment Investmer P Business Overal P X
activities of the firm. performance
Agarwal anc IT investment Investmer P Business Overal P X
Prasad, 1997 performance
Koufteros et al. Wherein when a negative service encount Managers can develop polici Service failur Service P Customer Service P
2014 followed by a highly positive service recovery that create highly positive events satisfaction
event, previously dissatisfied consumers, as for consumers to supersede past
Sousa and Vos compared to previously satisfied consumers, negative experiences. Service failur Service P Customel Service P
2009 respond with higher levels of current satisfaction| satisfaction
Brix-Asala et On one hand, the company tries to comply \ Companies can work closely wi Responsible ra\ Sustainabill P Creation of Overal P X
al.,, 2018 the demands of their customers by sourcing only carefully selected suppliers and material extraction | y economic
responsible raw materials. On the other hand, the actively tries to improve prosperity

company defines itself as a social enterprise ant
therefore strives to simultaneously create
economic prosperity in conflict regions with som
of the poorest people in the world.

the working conditions in the
mining areas Companies can also|
try to simultaneously reduce the
amount of virgin raw materials by
substituting critical materials with
recycling sources by developing
new processes.
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Brix-Asala et
al,, 2018

A paradox sustainability tension arises betw
the interrelated demands of the avoidance of wo

overtime and the assurance of delivery capability

surfaces.

The company can depend on

k close collaboration and long term
relationship with its first-tier
supplier to build up trust.

No work overtime
in production

Overal

P Delivery
capability

Service

Wacker anc
Lummus, 2002

Forecast information that most useful for
resource planning is
the least accurate.

Wacker anc
Lummus, 2002

The organizations th
need the most accurate forecast have the
largest forecast error.

Managers can make better
decisions by recognizing that
forecasts are used for specific
resource decisions that have time
specific frames. A forecast should

Usefulness o
forecast
information

Specific

P Forecas
accuracy

Forecas

be no more detailed than the
resource decision requires. As
much as possible, the forecast
should be non-product specific
and should be tied to specific time|
fences for each resource.

Need for forecas
accuracy

Forecas

[ Forecast errc

Forecas

Coscieme et al
2019

Easterllin paradox and w-bein¢-consumptior
paradox: above a certain threshold, economic
welfare is unrelated to well-being.

The paradoxes sh¢

us that economic growth is not
synonymous with increasing
wellbeing and prosperity and that
the logic of economics needs
fundamental transformation,
shifting away from a narrow focus
on producing and consuming
marketed goods and services to
one more broadly focused on
sustainable wellbeing as

the goal of development

Economic welfare

Sustainabil
y

P Individual
well-being

Sustainabilit

Li et al., 200!

Leac-time parados- the fact that the informatic
transformation at higher stages decreases with t|
increase of lead-time at a lower stage.

The phenomenon implicates th

ethough the long supply lead-time
from the distributor to the retailer
makes orders of the retailer to
severely deviate from the actual
demand, it makes orders and
demands nearly the same at the
subsequent distributor,
manufacturer and material
supplier. Therefore, the
subsequent stages may favor a
larger lead-time to ‘match’ their
demands with orders, and all the
loss is thus assumed by the
retailer.

Lead time at ¢
lower stage

Service

P Information
transformation
at a higher
stage

Specific

Storer et al.
2014

Industry development paradox exists in term
the level of investment in industry-led innovation
vs the level of corresponding benefit achieved.

In the Australian beef industry, ti
lack of importance on supply
chain synchronization may be at
the heart of the industry paradox
of why millions of dollars invested
in innovation results in uneven
results across the industry.

Level of
investment in
industry-led
innovation

Investmer

P Level of
corresponding
benefit
achieved

Specific

Tyworth and
Saldanha, 2014

More lear-time reliability or, equivalently
less lead-time variability, could unexpectedly
increase the optimal safety inventory.

Firms interested in high produ
availability may safely

ignore the paradox and that less
lead-time variability
consistently increases value-of-
reliability, the paradox
notwithstanding.

Lead time of
reliability

Service

P Optimal safety
inventory

Servce

Tyworth, 201¢

Less variable or shorter le-time may increas
inventory.

the ROI for improvement in le-
time processes should go beyond
conventional inventory cost
elements and include the
contributions of shorter L
(stochastically less variable) to
pipeline stocks, cash cycles, and
forecasting accuracy. Second,
because L is likely to have a
positive influence on standard
deviation, the management of
lead-time levers should not be
viewed as a strategic choice
between a less variable L and a

shorter L.

Lead time
variability

Service

P Optimal safety
inventory

Service
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Klumpp, 2011 Jevons paradc- increasing efficiency migk For individual logistics servic Resource usac Sustainabili [ Rate of Sustainabilit
cause widespread use of resources. providers, an increased efficiency y consumption
sustainability efficiency (i.e., of that
carbon emissions per resource
tonkilometer) will usually not lead
to overall absolute reductions in
emissions,
depending on the overall business
volume development;For the
national as well as global
economic development it become:
obvious that increased
globalization and trade will
inevitably lead to higher transport
and energy consumption
levels;For the national as well as
global economic development it
becomes obvious that increased
globalization and trade will
inevitably lead to higher transport
and energy consumption levels.
Kolk, 2012 The tensions between profitability a Any routes towards a sustainal Profitebility Overal P Responsibilit: Sustainabilit
responsibility. coffee market will be
accompanied by paradoxes and
complex choices
not only for the company, but for
the entire sector, supply chain ant
society as a whole, as well as
for individuals in the various
entities involved.
Looney et al. On one hand, online investing technologies Online technolog' Specific P Return or investmen
2006 lead to increased competence, control, efficiency, efficiency online
and cost savings. On the other hand, these samg¢ investment
technologies can induce self-defeating behavior:
the consequences of which can be financially
devastating
Looney et al. Online investing commission rates are a n Onlinetransactior Cos P Return or investmen
2006 fraction of those associated with offline forms of cost online
do-it-yourself investing. Although online investment
investing technologies can provide a cost-effecti
means to invest, several hidden transaction costs
add up, making online investing more expensive|
than it may appear.
Coscieme et al "Lucas paradox- capital does not flow fror The paradoxes sh¢ Globalized Overal P Wealth specific
2019 developed countries to developing countries us that economic growth is not economy accumulation
despite the fact that developing countries synonymous with increasing in rich nations
have lower levels of capital per worker. wellbeing and prosperity and that
the logic of economics needs
fundamental transformation,
shifting away from a narrow focus
on producing and consuming
marketed goods and services to
one more broadly focused on
sustainable wellbeing as
the goal of development
Coscieme et al "Jevons paradoy- increasincefficiency might The paradoxes shc Increasing sustainabili P Widespreac Sustainabilit
2019 cause widespread use of resources. us that economic growth is not efficiency y use of

synonymous with increasing
wellbeing and prosperity and that
the logic of economics needs
fundamental transformation,
shifting away from a narrow focus
on producing and consuming
marketed goods and services to
one more broadly focused on
sustainable wellbeing as

the goal of development.

resources P
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Brix-Asalaet The very high transparency demands can mi The company can address t Demand for Specific P Functioning Othert
al., 2018 not be fulfilled due to the enormous complexity gf paradox through publishing a transparency supply chain
the supply chain of smartphones. detailed cost-breakdown of the
smartphone as well as a so-called|
source map, which provides basic]
information about all involved
suppliers.
Brix-Asala et Company wants to ensure socially respons The company is highly engaged | Competitive Cos P Social Other:
al.,, 2018 working conditions but produces in country the search for its first-tier supplier,| production site responsibility
known for its low social standards and violations| which can be seen production
against basic working conditions. as a core challenge in the conditions
electronic supply chain regarding
sustainability, and collaborates
closely with the manufacturing
sites to improve working
conditions.
Kolk, 201% Any routes towards a sustainal Local Service P Global collaboratiot
coffee market will be responsiveness integration
The tensions between local responsiveness and| accompanied by paradoxes and
Global integration. complex choices
not only for the company, but for
the entire sector, supply chain ang
society as a whole, as well as
for individuals in the various
entities involved.
Sarkis anc Pay-more-for-less paradox: A buyer's dema Mixed integer Specific P Unsatisfied Other:
Semple, 1999 exceeds purchasing thresholds but fall short of the linear objectives
ordering thresholds for the same bundle. programming
Kastalli and Var | As manufacturing businesses operate in an everl A lower level of unit of analysis Business Overall P Adding Exploratior
Looy, 2013 more competitive, global economy where produdts helps to attain more performance services to the
are easily commoditized, innovating by adding granular insights on the interplay core product
services to the core product offering has becomg abetween an increase in customer offering
popular strategy. Contrary to the economic willingness to pay due to demand:
benefits expected, recent findings pinpoint side economies of scope and
implementation hurdles that lead to a potential | economies of scales on the servicp
performance decline, the so-called ‘Servitization| provider’s side.
paradox’.
Masuda anc Braess's paradox refers to the phenomenon where Traffic flow Specific P Road network Exploratior
Whang, 2002 adding a new route or capacity performance alteration
results in performance deterioration due to -
Yang and Cher incentive misalignment. Traffic flow Specific P Road network Exploratior
2009 performance alteration
Rapoport Traffic flow Specific P Road network Exploratior
Gisches, and performance alteration
Mak, 2014 B
Zhao, Fu, an( Traffic flow Specific P Road network Exploratior
Wang, 2014 performance alteration
Mak et al., 201 Traffic flow Specific P Road network Exploratior
performance alteration
D’Ambrosio, Traffic flow Specific P Road network Exploratior
Gentili, and performance alteration
Cerulli, 2019 -
Yang, 199 Traffic flow Specific P Road networt Exploratior
- performance alteration
Maetal., 201 Traffic flow Specific P Road network Exploratior
performance alteration
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Niesten anc
Stefan, 2019

The paradoxical tensions betweel-creation anc
capture in interorganizational relationships
(IORs).

First, given the wide arreof

factors that create salient tensiong
between co-creating and capturing
value, managers are cautioned n
to dismiss the two paradox poles
by applying a trade-off approach |
in the presence of such factors, it
is important to increase
managerial efforts towards
balancing value co-creation and
capture. Second, managers shoul
be guarded that specific factors,
such as trust, may require
calibration, as they could

lead to either virtuous or vicious
cycles, depending on their
intensity. This emphasizes the
frailness of the balance between
value co-creation and capture.

Capturing valu

Overal

Co-creatior

Other:

Basso et al
2019

The paradox of lack of case of horizontal
cooperation in logistics and its potential benefit.

Business
performance
sustainability

Overal

Horizontal
cooperation in
logistics

collaboratiol

Yin and George
Zhang, 2019

Downs-Thomson paradox: This paradox shc
that under the customer’s self-interest choice fo
the two service channels, an

increase in the free service capacity (free
highway) may have a negative impact on the
overall system performance owing to its effects
the scale economies of the toll service systerh (t
highway).

For a case with limite
initial free service capacity and
high service demand
(heavy traffic) the social planner
should consider investing a small
n proportion of the toll revenue in
| the free system (TTSF) (perhaps i
the form of tax on the toll revenue;
to reduce the social cost and to
avoid the occurrence of the
Downs-Thomson paradox.

System
performance

Overal

Increase ir
free service
capacity

Other:

Wacker anc
Lummus, 2002

The most important strategic decisions a compal
makes are based on the least accurate informati

y Managers can make better
pndecisions by recognizing that
forecasts are used for specific
resource decisions that have time
specific frames. A forecast should
be no more detailed than the
resource decision requires. As
much as possible, the forecast
should be non-product specific
and should be tied to specific time]
fences for each resource.

Forecast accura

Forecas

Managerial
decision
importance

Other:

Murali, Lim,
and Petruzzi,
2015

If exports are banned, privatization can beneét
environment by mitigating the damage caused b
the extraction differential, a phenomenon
analogous to the green paradox.

Importing water can produc
negative environmental effects
during the transitional phase
despite its relative societal and
environmental benefits at steady
state, and second, that
privatization

mitigates rather than amplifies
these negative effects.

Implications to
society and
environment

Sustainabili
y

Price of
water/privatiz
ation

competitior

Stefan anc
Bengtsson, 2017

Paradox manifests duethe need for openne

when engaging in external search for knowledge

or resources on one hand, and the challenge to|
protect internal knowledge in order to avoid
misappropriation on the other hand.

Managerial implication indicate
that the search process

in open innovation settings may
prove to be a very complex
task. Therefore, viewing each
search channel as an individual
arena, with distinct norms and
rules might be beneficial.

Innovation
performance

Specific

Opennes

Exploratior

Duray et al.
2000

Mass customization is a parar-breaking
manufacturing reality that combines the

We argue that the essence of r
customization lies in resolving the

unique products of craft m ing with
the cost-efficient manufacturing methods of masf
production.

paradox of mass-
producing custom products by
finding efficiencies in two key
dimensions. First, mass
customizers must find a means fo
including each customer's
specifications in the product
design. Second, mass customizer;
must utilize modular design to
achieve manufacturing efficiencieg
that approximate those of standarg

mass produced products.

Mass productio

Cos

Unique
products of
craft
manufacturing

Other:

34




Upton anc Higher levels of this automation are significar Applying the usability perspectiv Rate of Sustainabili P Level of Efficiency and

McAfee, 1998 associated with higher rates of catastrophic failuf can help address the paradoxical | catastrophic failure | y automation control
among the plants studied. findings.

Looney et al. Individuals exhibit a common desire to exerc Return on onlin¢ Investmer P Investor Efficiency and

2006 personal control over their investments. Even investment control control
though online investing technologies
allow individuals to personally manage their
assets, most online investors attempt
to seize control over the inherently unpredictablg
market environment, which can result in greater
financial disorder and increased market volatility]

Chiadamrong Benefits from joining supply chain are difficult With the cost model in the stuc Supply hain Overall P Supply chair collaboratiot

and quantify in monetary terms. If these benefits and| all supply chain costs are performance coordination

Wajcharapornjin | savings of supply chain coordination cannot be | classified according to each

da, 2012 detected, it would result in a productivity paradox activity and presented as visible
and failure to justify the benefits of building and invisible costs. With this new
trust and coordination in the supply chain. classification, companies will be

able to quantify the

hidden costs and their savings if
they choose to join the chain,
whereas these savings

could be ignored and overlooked
by using the traditional costing
methods.

“Henry” Jin, The paradox between the positive performe First, manage communicate the Supply chair Overal P Supply chair collaboratiot

Fawcett, and impact and the lack of progress toward greater creating value across boundaries {s performance integration

Fawcett, 2013 integration engagement. difficult. Thus, most firms are in

nascent stages of SCI. Second,
readiness is key to integration
success. Specifically, commitment
to SCl influences both the

degree of integration engagement|
and integration’s influence on
performance.

Cerruti et al. The paradox between the agile supply chain The practices for Agile supply Collaboratic [¢] High- Collaboratior

2016 partnership and high involvement partnership. defining when to establish an ASA  partnerships (ASP) [ n involvement

refer to the strategic decision of collaboration
having agility as a

competitive priority, as well as the

definition of the supply category.

Sandberg, 20. Collaboration is considered by both companie degree o collaboratic o supplier Efficiency and
be an important strategy for acquiring In a well-functioning relationship, | collaboration n dependence control
information, securing deliveries and improving it is important to treat this
lead times. In addition, collaboration is seen as @ relationship in a good manner an
strategy for increased control of CSR-related not reduce, nor place too much
issues. On the downside of a high degree of business [on this supplier]. To
collaboration, the case companies provide a balance and thus beconje
mention high supplier dependency, which may | an attractive customer to the
reduce their flexibility suppliers you want to work with is

important.
Kolk, 2012 The tension between cooperation and compet Any routes towards a sustainal Cooperatio collaboratic [e] Competitior Competitior
coffee market will be n

accompanied by paradoxes and
complex choices

not only for the company, but for
the entire sector, supply chain ang
society as a whole, as well as

for individuals in the various
entities involved.
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Wilhelm and Buying firms facethe paradox when they structt The importance of buildir Cooperatio collaboratic [e] Competitior Competitior

Sydow, 2018 relationships to derive the greatest up—or preserving—residual in- n
benefit from cooperation and collaboration, whilg house development
keeping the supplier competitive in terms of and manufacturing capabilities for
market price. outsourced parts in

order to maintain evaluative
capabilities.

Bétiz-Lazo, Competition in the provision of financial servic Co- collaboratic o Competitive Competitior

2004 has intensified as external change has created | On one hand, external changes operation needed n rivalry
more opportunities for service delivery and enhancing competition limit any to benchmark
extended the range of potential competitors and ~effort to exchange information
forms of competition. At the same time, with direct competitors as
technological innovation and applications of managers fear violating the law.

Information Technology in particular led to new | On the other hand, facilitators can
and faster ways of sharing information. Financia| introduce filters and security
service organizations, therefore face a paradox | procedures to assure anonymity
between the cooperation needed to benchmark | for participants.
and competitive rivalry.
Shalley anc Organization's need to balance standardizatior [ Some form of creativity i Creativity Exploratior o Standardizati Efficiency and
Gilson,2017 creativity. desirable across different types of] n control
works, from flow to job shops and
routine and non-routine work.

Voordijk, De In the buildingindustry, deregulation has inspir While deregulation supported t Deregulatiol Exploratior [e] Hierarchical Efficiency and

Haan, and more hierarchical forms of organizing supply use of market mechanisms in the forms of control

Joosten, 2000 chains of building projects. building industry, this organising

development led to more non-
traditional forms of organizing
supply chains of building projects.
Manufacturers, contractors and
architects are becoming dominant]
parties in these supply chains.

Khazanchi For managers, innovation is vital, but paradoxi Flexibility values may mediate tt Flexibility and Exploratior [e] Control and Efficiency and

Lewis, and requiring flexibility and empowerment, as well ag role of control values. Flexibility empowerment efficiency control

Boyer, 2007 control and efficiency. values foster a culture of

experimentation and
empowerment, whereas, control
values may set boundaries that
facilitate managerial trust and
evaluation. Further, while
flexibility values enable
operators to engage in creative
problem solving or debug routine
machine-related problems (e.g.,
Zammuto and O’Connor, 1992),
operators may see control

as inhibiting innovation.

New, 201! Firm's approach to modern slavery and other ( Modern slavery ir Efficiency o Conventiona Efficiency and
related issues may run in parallel with actions th the supply chain and control thinking in control
foster the problem in the first place. CSR

Mellat-Parasi Firms within an alliance need to consider the With respect to control, Trustas a contrc Efficiency o Cooperative collaboratiot

and Digman, of trust as a control mechanism in strategic emphasizes the role of mechanism and control learning

2008 alliances and the importance of cooperative trust as a control mechanism. In
learning within alliances are examined. strategic alliances trust is viewed

as a substitute for costly control
and coordination mechanism.

Graetz an( The challenge for organizations lies in learr The best way to engage in t Traditional form: Efficiency o New forms Exploratior

Smith, 2008 how to manage the tensions or dualities between debate on new forms of organizing and control
traditional and new forms of organizing, a procegs is through a duality mindset that
demanding the arbitration of continuity and recognizes the synergies that can
change. be gained from a constructive

tension between ostensibly
contradictory forces.
:rﬁs;&;(ea,?om A paradoxical situation in which both the buyer Concerning supply chain risk Buyer ES::E)I,E B Stakeholder Multiple enfities

and the supplier fully comply with stakeholder
expectations within their own legitimacy context:
yet the buyer’s stakeholders still withdraw
legitimacy from and harm the buyer.

management, the juxtaposition of
no sustainability-related supply
chain risks and SCSRs highlights
that the risk sources associated
with both types of risk reside
within the supply chain.
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Rizzi, Frey, Abilene paradox: the circumstance where a gi Thus, implications for th Group's collective Multiple B Individual single entit!
Testa, and of actors make a decision to do something whiclj management of green supply decision entities majority
Appolloni, 2014 | s contrary to the inner desires of each member ¢f chains mainly refer to the need fo preference
the group. collaboration between focal firms
in order to create a significant
demand for GPP initiatives. In
fact, aggregations of focal firms
can play the role of fundamental
risk carriers in those informal and
formal relations that lead
to knowledge sharing and
effective design of GPP
requirements.
Sandberg, 20. The use ointermediaries as a strategy to cc It becomes a challenge to finc loyalty Single B independenc Single
closer to the suppliers, and creates controllable | balance between control and entity
and trust-based long-term relationships. However, guiding principles from
intermediaries are seen as an extension of the | headquarters on one
supply chain that may hamper cultural hand, and at the same time foster
understandings between headquarters and individual, local initiatives by the
suppliers. operations managers.
Kronborg The paradox concerns the idea that the mo International PCH Multiple B National PCF Single entit
Jensen, 2012 agreement the standards standardization entities standardizatio
become, the more redundant each standard n
becomes until only one prevails. In contrast,
the more differentiated the standard becomes, the
less standard the overall method will
be for performing PCFs.
S&:::’;&iﬁg and Outcome-orientated contracts in service High levels of outcome yf;;;l?%ﬂ:::’/:m eslgr:i?;’e B ﬁg\‘llll((i::r Single entit
Selviaridis '2018 outsourcing may have unintended consequence$ attributability reduce ambiguity opportunism
" because they create value attribution ambiguity.| in service outsourcing as the
This ambiguity induces non-collaborative transparency regarding the
customer behavior, which, in turn, results in distribution of value arising from
service provider opportunism. This reveals a outcome achievement increases.
paradox, where customer behavior aimed at In such cases the customer is les
curbing service provider opportunism instead inclined to exhibit non-
induces such opportunism. collaborative
behavior (e.g., breaching the spirif
of the contract), which in turn
tends to attenuate the SP’s
opportunism.
Longoni et al. The presence of misaligned institutional lo¢ Positioning the soci-welfare Focal Single B supply chair Multiple entities
2019 between focal organizations and their supply logic in the focal organization- organizations entity stakeholders
chain stakeholders generates tensions. supply chain stakeholder
relationship by either making it
predominant as in the
complementarity
approach; or recognizing the
tensions between the social-
welfare logic and traditional logics|
but not resolving them as in the
acceptance approach; or aligning
the social-welfare logics to other
predominant logics in a new
perspective as in the
accommodation approach.
Rindova, 201 The paradoxical nature of the process of the Extant literatur Old L Theory New
development. development
Sandberg, 20: Long-term relationships may facilita Long term relationship requir Learning inside thi Old L New New
development and trust-based interorganizationgl that the suppliers also are active long relationships knowledge in
learning, but at the same time too long and update themselves and what new
relationships may jeopardize innovation and new they are doing. And we must also relationships
thinking in the supply chain. get new blood into our company.
So the combination of the long,
stable relationships and the new
ones is important, i.e. to have a
mix.
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Terziovski anc The paradox between product innovation Managers to use I1SO 90! Product innovatio New L Procest New

Guerrero, 2014 process innovation in the next revision of the ISP standard for the purpose of innovation
9000 standard. improving performance through

process innovation, rather than jugt
conforming to a standard and
gaining a certificate.

Shmueli anc Simpson’s paradox: it describes case whert Direction of cause | Single B Data collaboratiot

Yahav, 2018 direction of a causal effect is reversed in the effect entity aggregation
aggregated data compared to the disaggregated
data.

Barros anc At the macroeconomic level logistics is s Corporate decisions concerni Macroeconomic Multiple B Business Other:

Hilmola,2007 treated as a transfer cost with no significant the future in response to interest logistics entities logistics
impact on global equilibrium values. On the othef and exchange rate patterns may
hand, business logistics is an expanding field and change investment decisions and
has brought significant contribution to the debatg. affect inventory levels, thus

affecting the composition of
another of the components of
GNP, investment.

Tazelaar ani First, in our risk assessme OSCM expertis Single B Assessmer Overal

Snijders, 2013 Process-performance paradox: Althoug experiment, general and specific entity performance
professionals with more expertise tend to decide] experiences are the only two
in different ways, they often do not make better | indicators of expertise that are
assessments than those with less expertise. related to different process

characteristics. The only two
process characteristics that
are different are the use of
intuitive judgment and the
assessment certainty. Only
certainty is positively related to
increased performance but becauge
experience in IT-purchasing
(which goes with increased
certainty) has itself a negative
effect on performance, the net
effect of experience in IT-
purchasing is close to zero.

Vedel, 201! The triad value function facilitates the analysis | The analysis of actor-perceived Distributor's single entit! B Distributors* Specific
and understanding of an apparent paradox; that| connections among relationships | intermediary contribution to
distributors are not dis-intermediated in spite of | in a triad operates as a triad valug| POSition triad value
their limited contribution to activities in theards. function, which captures the function

value potential of the structural
context for a focal actor.

Zhuetal., 201 An analytics capability paradox: where increa Certain information processir Level of analytics Preser L Supply chair Exploratior
levels of certain analytics capabilities can becon|e capabilities are able to add value | capabilities transparency
counterproductive in the face of supplier to the firm beyond their
uncertainty. ability to allay uncertainty.

Brix-Asala et Company seekstable and efficient sourcir The company constantly searcl Increasing use ar Preser L Efficient Efficiency and

al., 2018 structures and simultaneously tries to stay flexij for opportunities to efficiently availability of sourcing of control
in its routines to be open to new and innovative | recycle more materials. recycing materials raw materials
sources.

Looney et al. Online investing technologies offer a wealt! Investor Preser L Return or Investmer

2006 informational resources, which can potentially competence online
transform users into knowledgeable investors. investment
The same technologies, however, can induce
incompetent investor behavior.

Note 1: P — Performing paradox: Tensions betweetiphel stakeholders’ goals;
O — Organizing paradox: Tensions bemvetructuring and leading in organization;
L — Learning Paradox: Tensions betwpeitding upon and destroying the past to creatari
B — Beloning paradox: Tensions betwiadividual and collectively and between competiatyes,roles, and memberships.
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