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Abstract: Our structured literature review reveals the aursgate-of-the-art supply chain performance evelnanodels
(SCPEMSs) from the last 21 years of research. Sgvefdted papers from the 2000 to 2021 time pewiece found to
contribute by using ISI and SCOPUS databases. gédyer has classified SCPEMs in terms of focus arehthe
perspective considered (financial and non-finajicilith the analysis, these models’ applicabilitytoday’s business
environment pinpointed the most usable models aed turrent shortcomings. Findings disclose cur®@PEMs
limitations and misalignments with the emergingujiéive technologies observed in today’s supplyichaGiven the
findings, this study has highlighted the lack oémall supply chain performance evaluation and #ilere to underline
the underperforming decision criteria in the SOnuek. Therefore, to tackle these gaps, the authaxe suggested
visibility, leagility, collaboration, digitalizatio, sustainability, and integration as SCM charésties to be considered in
the future when developing a novel SCPEM. FindHis study can be used as guidance for futureessudi

1 Introduction (SC) through efficiency and effectiveness, and more

Due to the constantly increasing competition irbglo recently, sustainability [13]. Appropriate perfomea
logistics and globalization, a new level of pressstbeing Measures allow demsmn-makers to embrace a sabtain
applied to logistics service providers, originatifgm Perspective and allocate firm resources towardntbst
stakeholder groups, variations in customer demargdficient improvement activities [14]. On the ottteand,
patterns, and new legislation in sustainabilitpted inadequate key performance indicators fail to cefeen
requirements [1,2]. Given the recent developments Prganization’s crucial state [15,16]. Becoming a
globalization, digitalization, and customers' knedge fundamental management tool, performance evaluation
base, supply chain management (SCM) has become rBadels are designed to assist SC managers inimeal-t
even more challenging task to excel in than it jussa Measuring the impact of strategic, tactical, anefajponal
few years ago [3,4]. Therefore, practitioners haeen decisions on the SC performance [9,17-19]. In autiin
frantically seeking solutions to managerial issares have effective SC performance evaluation model (SCPEM)
been able to find them, at least in part, frometiiergence 'equires suitable metrics adoption for SC processrece
of disruptive innovations such as digitalizationdanand enhancement point capturing needs [20,21].
industry 4.0, which have significantly impactedremt SC ~ There are several performance evaluation models,
processes [5-7]. This challenge has led academids dncluding Balanced Scorecard (BSC), Activity-based
practitioners to recognize the need for real-tirmgel Costing, Economic Value Added (EVA), Supply Chain
measuring, tracking, and optimization of supply icha Operations Reference Model (SCOR), and Global Suppl
performance to he|p firms cope with continuous FUess Chain Forum (GSCF) Each of these models couldsbd u
and achieve strategic goals while providing lomgate t0 evaluate SC performance depending on the
value to ecosystems [8-10]. For companies, SC lexzw  Organization's status and strategies [16,22]. Eumtbre,
is a key focus as it is their competitive advantagel the performance measurement outcomes reflect flet ef
business  performance core  element [11,129f strategies and possible opportunities in SCMZ2B
Correspondingly, performance measures, data, atritme There are several purposes for developing perfatean
are required to reflect business objectives, assesent €valuation models in SC, such as maximizing cotgora
performance levels, and enhance the overall sugpijn  Performance, including profit and internal process
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effectiveness by cutting operating costs and irginga and practitioners in the area of supply chain mamemt
service quality, identifying customer needs fulfiint, as it enriches the knowledge of current overalpsuphain
having a comprehensive overview of business presgssperformance evaluation. The following research tioes
ensuring and tracking progress, identifying botilks have been established for this study:
waste, problems, and improvement opportunitiess pllRQ1l. What are the existing supply chain performance
different SC new idea innovation and novel solutiorvaluation models (SCPEMs)?
development requirements [7,11,25,26]. AccordinglyRQ2. What are the SCPEMs' drawbacks and the gap
considering the overall SC is essential in develgph between existing SCPEMs and the current trend d1BC
SCPEM. Our contribution to SC performance literature ifdlews:
Many literature reviews and papers on SC performand. Determine existing SCPEMs and their functions
evaluation systems have been done in the last eafpl 2. Identify the knowledge gap in existing SCPEMs
decades. For example, Gunasekeran et al. [27] ha¥e Propose new SCM trends to consider when designing a
provided an overview of different performance measu SCPEM in the future.
and metrics across SCs and have categorized thiem in  The remainder of this paper is structured as falow
strategic, tactical, and operational levels. Chaal.€[23] Section 2 goes into the methodology employed try aart
have classified performance measures into quandtand this study. Section 3 includes a literature revigvexisting
qualitative criteria, and they have captured thg iksues SC performance evaluation models. This sectionsstek
in SC. In other work, Akyuz and Erkan [28] haveiesved provide a response to the first research quesfite
the papers in the field of SC, information techigglioand discussion and findings are presented in Sectiohhis
performance measurement to establish a broad ptrspe section responds to the second research questiailyF
covering different aspects, including people, tetbgy, the summarized conclusion is discussed in Section 5
and processes. Subsequently, Hasan Balfaqgih ¢1&]l.
and Reddy et al. [10] have categorized the artilesed on 2 Resear ch methodology

the gpproaches ar?d. f[echniques in the context off8C. e scope of the paper is limited to existing syppl
provide a clear definition of SCPMS, Maestrini et[47] chain performance evaluation models (SCPEMs)
and Guersola et al. [9] have conducted a systemafigjicability, functions, and drawbacks. A struetr
literature review in this field. They have, howeverjierature survey has been undertaken using ISI \bfeb
classified the literature by journal and d|SC|pJ|Ben|Iarly, Knowledge and Scopus online databases to select the
Elgazzar et al. [14] have conducted a literatuéer to  rejevant articles to cover this scope. These twaldses
provide a comprehensive overview of SCPMSye the most extensive and widely used search tools
development between 1995 and 2015. The authors haye, qjemia [9] The search focused on studies that
proposed a conceptual framework for the design apesiigated SCPE systems, models, or frameworks
implementation of an SCPMS. More recently, Khaalet penyeen 2000 and 2021, as the majority of the relseeas
[29] have reviewed the existing SCPMS in todaySitES  gone over this period. The search was restrictqueen-
environment. They have used a .qu.alltanve revieWsyviewed journal papers in English within the are#s
methodology to determine whether existing SCPM®S afyqustrial and manufacturing engineering, accogptin
consistent with the current emerging supply chaigysiness management, and decision sciences. Stiyily
performance management and measurement trends.  performance, supply chain evaluation, supply chain
Although the issue of supply chain performanc@erformance evaluation, supply chain performance
evaluation has been broadly debated in the litegaturing o\ 51uation systems, supply chain performance
the last few decades, further research still neéedsive easurement, performance measurement, and
more awareness to the functions and shortcomings f formance measurement systems were all utilized a
existing SCPEMs. Through a structured overviewhef t i ewords in the study. The selection was made based
previous literature, SCPEMs are significant becabe§ ine articles' titles. abstracts. and keywords.
are the core managerial mechanisms for effective an gom databaées atotaI’ of 281 articles (122 irpGeo
efficient SCM. They are looked at as an appropi&® o and 159 in ISI Web of Knowledge) were identified! A
improve SC governance by making it more timelygpsiracts were analyzed to exclude works not rateia
conscious, and more valuable decisions [30,31]. the research. By excluding duplicate papers, Thal fi
The proposed paper aims to conduct a literatuneesur reyiew resulted in a total of 70 articles for irgibn in the
to provide a comprehensive overview and bettgf,in analysis.
understand existing supply chain performance etialua  rigyre 1 shows the literature search process, wikich
models (SCPEMs) applicability in today’s businesgyite similar to the one conducted by Balfagihlef8].
environment, highlighting several SCPEMs drawbaics Other information, such as the distribution of et

suggesting new characteristics of the supply Chal%garding journals, is presented in Table 1.
management to be considered in the performance

measures. Moreover, this work is relevant to acackem
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Databgses > Scopus and ISI Web of Knowledge
Selection >
Title, abstract and keywords-based approach:
Time range : Collection e Supply chain performance
2000-2021 » ofpapers [ e Supply chain evaluation
e Supply chain performance evaluation
¢ Supply chain performance evaluation systems
Excluding non- : 1Spupfply chain perfonlnance measurement
referred articles erformance measurement
¢ Performance measurement systems
[ Removing dupllcate papers ]
Somng the papers based on:
Year-wise
Journal-wise
Financial
performance Classification of past Non-Financial
evaluation literature research performance evaluation
systems/models systems and models systems/models
[ Identification of research issues ]
Figure 1 Research methodol ogy
Table 1 Amount of publications per main journals
Academic Journal Publications
International Journal of Production Economics 9
International Journal of Productivity and Performamanagement 8
Production and planning control 7
Benchmarking 6
Journal of Cleaner Production 6
International Journal of Production Research 5
International Journal of Logistics Systems and Mgenaent 4
Computers and Industrial Engineering 4
Annals of Operations Research 4
Supply Chain Management: An International Journal 3
Sustainability 3
Computer in Industry 3
Uncertain Supply Chain Management 3
International Journal of Supply Chain Management 3

International Journal of Mechanical and Produckmgineering

Research and Developm 1
International Journal of Industrial and SystemsiBsgring 1
Total 70
3 Literaturereview manufacturing has expanded, today's competitiotecen

In recent years, performance evaluation has becoriB supply chains rather than companies [33,34pther
essential for any supply chain [32,33]. As globafvords, evaluating supply chain performance isaaitto
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establishing and maintaining a competitive advamtiag financial-based metrics and have been regarded as
the marketplace [35,36]. According to Neely et[al], inadequate. They have failed to include vital sgat non-
performance evaluation is a process, metric, orofet financial measures that affected its overall pentonce
metrics aimed at quantifying activities' efficienand [29,32,43]. FPES are no longer useful for providingcal
efficacy. This shows how well-desired supply chgirals information to firms in today’s dynamic market [4Zhis

are achieved, including quality, time, cost, e®1,82]. is because the classical approach which emphasizes
Moreover, it helps decision-makers identify areas f financial indicators lacks to adjust to competitive
improvement [35,38,40]. Additionally, a system foradvancements and technology, resulting in internal
performance valuations can be defined as a sydtain tfinancial data that is usually erroneous and mitea
merges information from multiple measures for éfficy Several papers have categorized FPES into various
and effectiveness qualification [23,37]. As it ifear, categories [29,43]. Nevertheless, the authors have
supply chain performance evaluation is essential faonsidered ABC and EVA as the most well-known
efficient SCM at both inter-organizational and eros financial performance evaluation systems.

border processes [31]. Therefore, many researdiems

tried to consider SCPEMs from different perspedctiire Table 2 Supply Chain Performance Evaluation models
the last couple of decades. Initially, works foaisen _ Classification .
developing an integrated framework, categorizing ~ Financial Activity-Based Costing (ABC
measures along with decision-making levels, anddas Performance
their nature (financial, non-financial) using Bated Evaluation Economic Value Added (EVA)
Scorecard (BSC). Following that, attention hascétito _ Systems/Mode
other areas, most notably the identification of Pl Supply Chain Operations
adopting measures and metrics for SC resilienesrgsC, Reference Model (SCO
and, more recently, considering digitalization @spen Supply Chain Balanced Scorecard
SCP [18,39-42]. (SCBSC
Based on the selected papers, this section haseatbw Global Supply Chain Forum
the first research question by presenting exissagply (GSCF
chain performance evaluation models. Interface-Based Performance
Evaluation system (IBPM
3.1 Existing supply chain  performance Perspective-Based Performange
evaluation models Non-Financial Evaluation system (PBM
The significant amount of research and extensittighed Performance = Efficiency-Based Performance
literature on SC performance emphasized the retevaf Evaluation Evaluation System (EBPM
SCPEMs in the context of overall organizationg' Systems/Models| Hierarchical-Based Performande
performance. Scholars and practitioners have discls EvaluationSystems (HBM¢
supply chain performance evaluation systems frorarsé Dimension-Based Performance
perspectives, including cost and non-cost perspEsti Evaluation System (DBPM
business process perspectives, strategic, tactauad, Process-Based Performance
operational perspectives, and financial perspestive Evaluation System (PBPM
[28,43]. Executive management requires financial Knowledge-Based Performance
measures for management-level decisions, but bottom Evaluation system (KBPM
management needs operational standards for dagyto-d Performance pyramid and prism-
operations [9,14]. This shows the importance df based mod

considering financial and operational measuresstess

overall SC performance. Therefore, the authors hagl.1.1  Activity-Based Costing (ABC)

classified SCPEMs into two groups: financial and-no  In an attempt to join operational performance and
financial, and eleven sub-categories of non-financifinancial measures, Harvard Business School intedu

categories, as shown in Table 2. Activity-based Costing in 1987. It constitutes estiing
the resources regarding cost while the activitiesbeing

311 Financial Performance Evaluation Systems broken down into single tasks and cost drivers. Mbelel
(FPES) is widely utilized for margin analysis and cost. @Bs

Although previous studies have widely considereiimplemented in five phases [45-47]: i) Identifyirige
supply chain performance evaluation [8,18,19,28ly@ firm's operations and various products to map [Eees. ii)
few research studies on supply chain financialguarance  Assignment of workloads and working hours to theoss
evaluation have been undertaken [32,44]. Financigperations. iii) Development of a performance iathics
performance evaluation systems (FPES) have bearedef system for assessing the output of cost-generating
as classical accounting methods for assessing Sgtivities. iv) Identifying the number of resouragiized
performance. However, they have only focused oper product and, as a result, the related expendes.
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Determining the product cost detailed by activithe over 250 SCOR metrics in the framework drawn from
ABC method enables an accurate assessment of suppbard members' experience and contributions [54,56]
chain processes productivity and costs [29,45-47].
3.1.2.2 Balanced Scorecard Moded (BSC Model)

3.1.1.2 Economic Value Added (EVA) The BSC model has been recognized as a leading tool

The Economic Value Added approach was built bjo evaluate long-term corporate performance fronitimu
Stern in 1995 with the purpose of predicting theneon perspectives, including financial perspective, rima
capital (ROC) of firms in terms of value-added dhds business process, learning and growth perspective,
correcting the shortcoming in classical accountingustomer perspective [15,36,57]. The BSC concept wa
methods, which focus solely on short-term financiatoined by Kaplan and Norton in 1992 to better mftae
outcomes that are unable to provide long-term vatisled real performance of the company and select and ic@mb
to companies and their shareholders [48,49]. Titysaach performance metrics from a balanced view. The BSC
was founded on the principle that when a firm eanose model includes traditional financial measures witgy
than its cost of capital, the shareholder valugeimses. past performance and operational (non-financial)
EVA seeks to measure an organization's value, logusn  representing future performance drivers. It alsdpse
operating profits over capital employed (throughtdend decision-makers rapidly improve their activitiesdan
equity). Therefore, it is beneficial in determiniogg-term operations and aims to enhance internal and externa
shareholder value and high-level executive contidions corporate functions [15,18,36,51]. Metrics withire tBSC

[29,48,49]. perspectives are chosen based on the firm's dtrateg
objectives. As a result, decision-makers can canver
3.1.2 Non-Financial Performance Evaluation strategies into a set of metrics that can be usdritk a
Systems (NFPES) strategy's overall effect on the business [15,36,57

The non-financial performance measures have been
introduced to provide extra information which the3.1.2.3  Global Supply Chain Forum (GSCF)
conventional approach could not offer [9,14]. Altlgh The GSCF framework was established by Ohio State
financial indicators are the most used in top-levdlniversity in 1994. The primary purpose was to désc
management where strategic decisions are madeatheythe standards of supply chain processes at differen
not relevant in daily operations because they amy o decision-making levels [22,58,59]. This model re=uibed
available after SC operations have been complftieid. on the SC network structure, SCM components, ard SC
shows the importance of non-financial measures processes. The Global Supply Chain Forum has fohti
organizational performance since they assist lowgtle eight key processes that construct the core of SCM,
management with day-to-day operations. Non-findncimamely, customer service management, customer
SCPEMSs have been developed so far upon reviewimg trelationship management, demand management, mgnagin
literature in the field of SCPM [8,18,22,29,43,51],5The manufacturing flows, order fulfillment, product
authors have classified NFPES into eleven sub-odtesy development and marketing, supplier relationship

Following is the description of NFPMS: management, and returns management [22,58,59].
3.1.2.1  Supply Chain Operations Reference Model 3.1.2.4 Interface-Based Performance Evaluation
(SCOR Model) System (IBPMS)

The SC Council formed the first version of the SCOR IBMS was introduced by Ohio State University in
model in 1996. This model was developed to descthibe 2001. In this framework, the performance of eachsphs
management process related to all phases involwed related to the SC network [29,43,50]. It aimedeejxtrack
meeting customer demand. Therefore, it allows conega of how customer relationship management (CRM) and
to boost both the efficiency and effectivenessheirtSC  supplier relationship management (SRM) systems
[9,18,22,52,53]. The SCOR model has two dimensionsiteracted at each stage of the supply chain [283.IBMS
SCOR processes (plan, source, make, deliver, redmch framework aimed to develop supply chain metricg tha
enable) and performance criteria  (reliabilitytranslate performance into shareholder value toimmas
responsiveness, agility, cost, asset managemeitareholders’ value for the overall SC along witltre
efficiency). Thus, it is arranged in a 5x6 mat®4]. The company [29,43].

SCOR model has been regarded as a supply chain

assessment framework, as it defines and categdtiees 3.1.2.5 Perspective-Based Performance Evaluation

processes that construct the chain, allocatesenétrisuch System (PBPMYS)

processes, and reviews similar benchmarks [18, 2553 PBPMS was conceptualized by Otto and Kotzab (2003)

The latest version of the SCOR model (SCOR 12.3) was an inter-functional measurement system [603oks at

released by ASCM in 2017 and is currently used amyn SC all potential perspectives and provide measanes

manufacturing industries [53,54,56]. Nowadays, @heme metrics to assess each perspective. They haveedefin
perspective as a unique vision of what SCM is about
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[18,29,60]. These perspectives are system dynamic®st, inventory cost, and return on investment (ROI
logistics, operations research/IT, marketing, oizgtion, Output measures comprise total sales, fill ratd,amtime
and strategy. However, some of the proposed meries deliveries, whereas flexibility parameters measuterms
not used in business practice. Furthermore, a 4wéide of volume changes and new product introduction.
between one perspective measure and another pivepedOtherwise, various works have suggested other diroes
measure may exist. Previous studies have clasdified  to evaluate SCP. For example, Ferreira and SipHave
two sub-categories, the BSC and SCOR models [#829, integrated sustainability metrics In SCPMS. Sinhjar
Kafa et al. [13] have suggested green supply chain
3.1.2.6 Efficiency-Based Performance Evaluation performance measurement metrics. More recently, éfer
System (EBPMYS) al. [71] have proposed a set of metrics based o€ BS
EBPMS are systems that quantify SCP in terms afimensions and TBL (Triple Bottom Line) criteriao(Sal
efficiency [29,43]. Several approaches and fram&wor and Environmental). Their framework addressed wifie
have been developed in this context (Negi et al],[1 decision-making levels. In another work, Zekhnihiaé
Sharma and Bhagwa [62], Rodriguez et al. [61],iktach  [72] have suggested a model for supply chain perdoice
et al. [63], and Hahn et al. [64]). These systeresable to based on metrics related to digitalization andsnability.
measure and evaluate the various units' SC efligienRasool et al. [73] have addressed the digital supiphin,
linked to each other but not beside the targetevalu suggesting metrics based on BSC dimensions.
benchmarking [29]. Most of these approaches aredoais
data envelopment analysis (DEA), measuring inteés@® 3.1.2.9 ProcessBased Performance Evaluation
related to efficiency [29,63]. System (PBPMYS)
SCM refers to processes and activities integrdtimm
3.1.2.7 Hierarchical-Based Performance Evaluation supplier to end customer. Due to this fact, it islvto
System (HBPMYS) understand key SC processes and activities to ajeead
In 2004, HBPMS was developed by Gunasekaran et afficient performance measurement and evaluatistesy
[31]. It has been used in three aspects: metniterie, and [14,18,74,75]. Many researchers have used PBPMS to
processes. Metrics have been categorized at strategvaluate SCP. For example, Lin and Li [76] and &har
tactical, and operational levels, which mirror teéevant and Jaju [77] have used six-sigma metrics to adbess
amount of management authority, control, and imfbge overall supply chain performance. In another pagban
for the performance [30,33,65]. These metrics halge and Qi [75] have studied the feasibility of SCPMséd
been divided into financial and non-financial [1843]. on process-based metrics. They have considered five
The purpose of the model was to make fast anchditti processes  (supplying, inbound logistics, core
decisions. Generally, This model links the perfamog manufacturing, outbound logistics, and marketingl an
measures with firms' objectives [30,43,66]. Manysales). Gunasekaran et al. [31] have consideredtqply
hierarchical frameworks have been developed. Fehain processes (plan, source, make, and delivaheir
example, Bhagwat and Sharma [62] have classified tframework using a process-based approach. Persgbn a
metrics related to the three hierarchical levelsrédver, Olhager [78] have defined the SC as a set of psese®
they focus on metrics in the global competitiveevaluate SC entities. Their case study was condirctiie
environment so that managers can make suitablsidesi mobile communication industry. Lima-Junior and
Luthra et al. [66] have suggested an integrateddrgork Carpinetti [79] have used SCOR metrics to predipipty
to select and assess sustainable suppliers using Aghain performance. Their framework is based onfiéi
(Analytical Hierarchy Process). In other work, Vatdsh neural networks (ANN) as they allow a suitable daltgn
et al. [67] have developed a framework based omyfuzto the dynamic environment by employing historical
AHP-TOPSIS (Technique for Order Performance bperformance data. Ikatrinasari et al. [53] havedeoted a
Similarity to ldeal Solution) to solve partner sglen framework based on SCOR metrics to improve supply
problems. chain performance. Their research has focusediotingy
services companies. Hence, they have recommended fo
3.1.2.8 Dimension-Based Performance Evaluation performance criteria to consider; namely, Reliapili
System (DBPMS) metric: Perfect Order Fulfillment (POF), Responesss
DBPMS concept is founded on the principle that ansnetric: Order Fulfillment Cycle Time (OFCT), cosetric:
SCP can be evaluated in terms of dimensions [29,5@ost of Goods Sold (COGS), and assets metric: @ash
Beamon has identified three criteria to assess 8&Rely, Cash Cycle Time (CTCCT).
flexibility, resources, and output [29,43,68]. Taes
measures are needed in SCPE. In other words, stippily 3.1.2.10 Knowledge-Based Performance Evaluation
performance evaluation systems must take theseunasas System (KBPMYS)
into account as they are key success factors éooverall Recently, knowledge has become one of the keyracto
supply chain performance [14,29,69]. Examples dh providing competitive advantage and continued
resource performance measures include manufacturidgvelopment and success for supply chain partGgr3g].
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Every decision is vital for SC performance and ioipa fails to provide an instrument to identify key parhance
directly and indirectly on overall supply chainindicators [29,81].

performance. Therefore, the knowledge of decision- The performance prism is a framework for five
makers is needed in assessing supply chain penfizena performance measures  evaluation (stakeholder
[29]. KBPMS have been developed due to digitalizati satisfaction, strategies, processes, capabilitiesd
and Industry 4.0 requirements and have been caesidestakeholder contributions). The performance prism
smart SCPMS [29,35]. Previous works have focused qmovides a far more full view of various stakehotde.g.,
using knowledge to evaluate overall supply chaimvestors, consumers, workers, regulators, andlisugp
performance. For example, Khan et al. [35] did pgeda than other frameworks. However, although the
knowledge-based system (KBS), which gave them thmerformance prism extends further than classical
possibility to establish the relationship betwebarsterm performance evaluation, it provides little abouwhthe
and long timeframe based decisions and the decisiperformance measures will be achieved [29,81].

criteria performance of related supply chain, adl ae

incorporate knowledge between SC partners for ateur4  Result and discussion

overall supply chain performance evaluation. Thayeh Based on the found and mapped foregoing body of
used fuzzy AHP to implement their framework. In#40  knowledge in academics, it is argued that numemadels
work, Khurshid Khan and Wibisono [80] have conséder and frameworks for monitoring and analyzing supgpblgin
five SCP perspectives: a business perspectiveoroest performance have been established. Both qualitaiiee
perspective, ~manufacturing  competitive  prioritieguantitative metrics of financial and non-finanaiaiture
perspective, internal process perspective and respand have been included in performance evaluation models
method availability perspective using KBPMS based oacross the supply chain. However, due to the cdtiveet
AHP. As a reSUlt, their model has looked suitabladsist environment and the emergence of disruptive te(dg]m
decision-makers using PMS and offers relevant angch as digitalization and industry 4.0, and negislation
thorough  prioritized ~ outcomes for actions angn sustainability-related requirements, the reviewe
Improvement. existing models and frameworks of SCP evaluatidh st
face utilization drawbacks and practical appliaabil
31211 Performance pyramid and prism-based model  |imitations. Below, Table 3 highlights several ltations

~As a top-down approach, the performance pyramigk existing models and frameworks of SCP evaluatiod
integrates corporate strategy with its operations hneir focus area.

converting upper objectives (based on consumerifizs)
and underside metrics. [22,29,81]. However, thigleho

Table 3 SC performance eval uation systems/models; focus area and limitations

SCPEN Sut-categorie Focus are Limitations Referenc
- .| - Focusing solely on financial measures and metrics
Financial (A:gtsl\{i';y_?zgig Cos;r?gldsr:"lsarglr - Time-consuming and costly to sustain. [29,45,46,82]
9 y - Difficult to implement in small companit
Performance - - -
; . . - Focusing solely on financial measures and metrics
Evaluation Economic Valu Financial - Inadequacy of EVA for small companies and certai
Systems/Models indicator: Return| ~quacy P n[29,43,48]
Added (EVA) on capital industries such as the technology sector.

- difficult to determine the exact cost of eqL
- Heavy focus on flows of information without
including all related SC activities.
- The lack of a learning technique allows quantifizal
of cause-effect relationships among metrics in a

Supply Chain | Address, improve specific application environment.
Operations | and communicate - Overall performance evaluation is rather comple '8 22 43 52 54
Reference SCM decisions| - Not flexible if there is a change in the assesgme"™ 55’ 7é] T
Non-Financial | Model (SCOR among SC - Corporate sustainability issues are not included ’
Performance Model) partners within the scope of SCOR.
Evaluation - There are over 250 SCOR metrics, so selecting|and
Systems/Models monitoring all these metrics is time-consuming.
- It does not take into account the global perspest
on market uncertainty.
Balanced Evaluate long- - It cannot evaluate the overall performance and
term corporate highlight the under-performed KPI criteria. 4
Scorecard L . [15,36,43,51,57,
performance from - Lack of coordination along with the SC network.
Model (BSC ; . ; ; 61,83]
Model) multi perspectivey - The relationship between short-term and long-tgrm

including financia

decisions and SC performance measures -term
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perspective, and long-term) for accurate overall SC performance

internal business$ evaluation is lacking.
process, learning - BSC is designed as a control tool rather than an
and growth improvement tool that emphasizes guidance at the
perspective, and strategic level rather than the functional or openzl
customer level.
perspective. | - It does not enable quick decision-making, hidfttg
under-performed criteria, and fails to assess dve€a
performance.
- It doesn’t cover sustainability and digitalizatio
perspectives.
- How the processes are carried out and handled is
Describe supply| unclear.
Global Supply| chain process - It does not cover all SC functions.
Chain Forum standards at - It does not consider financial flow. [22,58,59]
(GSCF) different decision - External benchmarking is missing.
levels. - It does not include sustainability issues andityua|
impacts

Interface-Based .
Performance Linked - . .
performance of| - Requiring complete transparency and informatipn
m [29,43,50]

E\é‘;lsgr;?n each SC networkopenness in all stages can be a challenge to ineple
(IBPMS) member.
Evaluate SC
performance in
. terms of six main
Perspective- N
perspectives:
Based system dynamics, - A trade-off between one ecti e and
Performance | > y T ONE PErspeclive measure and g 59 43
Evaluation operations another perspective measure is possible.
research, logistic
System (PBMS] "
marketing,
organization, and
strategy
- It does not provide any link between supply chgin
Efficiency- functions.
Based Evaluate SC | - Requirement of accurate measurement for both|the
Performance | performance in inputs and outputs. 9,35,43,64]
Evaluation terms of - Most EBPMS are solely based on the DEA techniqlge’ T
System efficiency. and ignore the other MCDM tools.
(EBPMS) - Uncertainty is produced in the decision-making
process.
Hierarchical- Assess SC
Based performance at

Performance | various stages of There are no specific guidelines for reducing défd] [18,29,43,62]
Evaluation | decision-making| levels of conflict throughout the whole SC network."™ =~ ™"

System (strategic, tactical

(HBPMS and operational

Dimension-
Based Assess SC - It is not considered physical flow.
Performance | performance witl - It only focused on strategic measures. [22,35,43,51]
Evaluation regards to - It cannot highlight the under-performed KPI atide T
System dimensions. |at any decision-making level in the whole SC nekwor
(DBPMS
Process-Based - Time-consuming when integrating all processes [and
Performance Eval.léat(.e SChP activ?ties within t%e PI\%S. P
Evaluation EonS' ering the) It is difficult to decide which process should bg [14,18,75]
ey operational | . X .
System rocess of SC improved to achieve a specific performance gog|l.
(PBPMS P | - Not flexible if there is a change in the assesst
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- A survey of various firms should be conducted o
Knowledge- verify the required short-term and long-term créeo
Based Evaluate SCP be included in the KBS.
Performance| based on the - AKBPMS conducted by Khan et al. is only [29,35,38]
Evaluation | decision-makers implemented in the automotive sector and should be*™ """
System knowledge. carried out in other sectors.
(KBPMS) -The suggested KBPMS by Khan et al. is not executed
by establishing links between distinct SC functi

Subsequently, the authors have discussed the turren Leagility
trends in monitoring and managing SC and highlidjhite Supply chain leagility is a blend of agility (fas@ction
impact of technological advancements in businessd service) and leanness (total cost optimizatiathin
performance. Based on the literature analysis, drgued the whole SC strategy [7]. Previously, lean andeagere
that traditional SCPEMSs fail to deal with the compty of  thought to be two distinct types of supply chaiempions
SC. Therefore, the authors have identified somes gap [84]. These two terms have a high impact on efficie
existing supply chain performance evaluation maqdelsost, service, and speed. Generally, leagility isran
which are as follows: suitable in supply chains where end-customer denmand
» Existing SC performance evaluation systems havevalatile and unexpected, but ultimate customersaise
poor financial and non-financial measurement balancprice-sensitive. Despite the importance of thisdrén
+ Previous SCPE frameworks have not captured both tB&M, it is revealed that supply chain performance
digitalization and sustainability aspects. evaluation models also need to use the Intern&t, dod
« Lacking in assessing overall supply chain performean cloud computing to timely identify, monitor, tracknd
« Fuzzy information and data are used in assessif§alyze the changes in all supply chain links BY.

overall supply chain performance. implementing leagility in the whole SC network, the
. Existing SCPEMs are unable to integrate short-tergfTvice quality will be assured, as well as loweimtory
and long-term decisions and decision criteria. cost downstream, the stability and efficiency o$togam

« Lack of underlining of underperforming decisionManufacturing and operations [7].

criteria in the SC network. .
> Collaboration

Based on the gaps mentioned above in currept Collaboration and proper trust between various SC
SCPEMSs, it is stated that to make fast decisions fguncnons are needed to improve supply chain peréoice
monitoring SCP effectively and efficiently and amle a 85]. Therefore,_ decision-makers r)eed o collalmrllm
high degree of satisfaction for decision-makersPE/s understz_an_q _thelr f?eed.s' expectations, and p_ach sothe
must keep up with new trends in SCM. responsibilities. This will help eliminate repetéi tasks

Below, the authors have summarized the anticipaté@fd improve each function's performance and thétgua

trends in need of efficient supply chain performﬁncand. efficien_cy. of customer. deliveries [29,38]. The
evaluation: reviewed existing supply chain performance evahmati

models lack strong collaboration among SC functiemd
> Visibility lack suitable methods to improve overall supplyicha
performance. As a result, SCPEMSs need to collabevih

Supply chain visibility helps to improve inVemorydifferent SC functions and boost overall SC perfanoe

levels, decrease uncertainty, risk, and bottleneeksl
optimize SC operations. Meanwhile, the visibiligpact is

a major challenge in traditional SC operations heea
when problems occur in SC functions, they can woesel
further propagate down the chain. Therefore, it i
challenging to manage and track these issues dtleeto
complexity of the supply chain. This shows the int@oce
of visibility in SC, and companies must be transpéiin
their order processing and provide ongoing feedlzamak
order status to their consumers. Correspondindig, t
emergence of disruptive technologies has incredised
transparency of the overall value creation prof&lsShis
leads the decision-making process more collabarand
efficient. To cope with this trend, it is requiretd
implement a SCPEM that will deal with the following
challenging trends in SCM.

» Digitalization

Digitalization helps companies create transparency,
inprove the quality and efficiency of supply chain
processes, modernize business models as wellcksama
monitor all activities, assets, and operationstedeaally
[86]. This will provide decision-makers with a it
view of the whole supply chain and help them maist f
decisions related to SC functions [5,42]. Unfortehg the
reviewed SCPEMSs are not suitable for capitalizingte
benefits of digitalization measures and improvingrall
supply chain performance. To cope with this trehds
required to design supply chain performance evialnat
systems that include digitalization measures arece
overall SC performance.
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» Sustainability RQ1. What are the existing supply chain performance
Unlike classical SCM, sustainable SCM helpgvaluation models (SCPEMSs)?
companies increase profitability and, at the same,tit Before answering the RQ1, the authors have provided
helps to minimize negative environmental effectsl anbackground knowledge on previous works and studies
increase social welfare [87]. On the other hanstasmable related to supply chain performance evaluationrdfoee,
SCM requires companies to take financial feasjilito they have emphasized the development of this bekt
account when considering the sustainable partedf 8Cs the past two decades. The review indicates that a
[88]. This highlights the importance of changing fbcus substantial number of papers have been contritiotéue
of supply chain performance management frorfield of supply chain performance.
operational excellence to social and environmental In response to RQ1, the authors have conducted a
responsibility [9,69]. Therefore, integrating thesue of literature survey based on 70 selected articlesy Tlave
sustainability into supply chains will improve theclassified SCPEMs in terms of focus area and the
environmental, social, and financial performanceugdply perspective considered (financial and non-finahcaid
chains [71]. Meanwhile, this will give decision-nesk a found out their applicability in today’s business
comprehensive view of the overall supply chain dame environment. The review revealed that the SCOR mode
triple bottom line factors (environmental, soci@nd and BSC are the most widely applied supply chain
economic) and help them make accurate and rapgi@rformance evaluation frameworks. Meanwhile, they
decisions related to SC functions. The reviewedEB@® have several limitations, as mentioned in table 4.
lack the introduction of measures and metrics &luate RQ2.What are the SCPEMs' drawbacks and the gap
the sustainability performance of supply chaingegithe between existing SCPEMs and the current trend MBC
complexity of the decision-making processes. Téa#h To answer the RQ2, the proposed work discussesusri
the sustainability trend, itis required to dessgpply chain limitations and drawbacks of each SCPEM in Sec#ion
performance evaluation models that consider thEhis leads to identifying the knowledge gap in Bag
sustainability performance and track the indicatitiat SCPEMSs, as indicated in Section 4. Findings retiest
support decision-making and improve the whole S@xisting supply chain performance evaluation modets

performance. not aligned with the emergence of disruptive tetbgies
observed in SCM. Therefore, the authors have
» Integrated SC recommended some SCM trends to be considered in the

An integrated supply chain is an association diture when designing a SCPEM. For example, integra
customers and suppliers that collaborate to impthee between each SC function will help improve prodtitt;
collective performance in creating, distributingnda quality, and customer satisfaction effectively and
supporting a final product utilizing managemenefficiently because disruptive technologies havedena
approaches. Integration among SC functions hasneecoSCM complicated nowadays. This shows the importance
vital for efficient SC [29,89]. Therefore, it reck& of designing an integrated model that enables the
bullwhip effects and enhances overall SC perforraanctraceability and transparency of all supply chaitivities,
Each SC process and its related measuring critapact incorporates all SC functions, and provides retetiips
the whole SC performance. Integration within S@I& between long-term (strategic and tactical) andtsfmoe
important to provide relationships between longrter (operational) decisions and decision measures and
(strategic and tactical) and short-time (operatjonaevaluates overall SC performance. Moreover, given t
decisions and decision measures [29,38]. This haglp competitive environment and the emergence of disrip
decision-makers make suitable decisions and urafetst technologies such as digitalization and industdy dnd the
their impact on overall supply chain performancealign importance of environmental and social criteriakay
existing SCPEMs with this trend, an integrated $uppelements for business success, developing suppin ch
chain performance evaluation system that encompadise performance evaluation systems that include digétbn,

SC activities, provides relationships between deessand  sustainability measures and sustainability repgrtin
decision measures, and assesses overall SC penfteriza capabilities [90] to improve overall SC performarare

required. recommended as future research. This work illuestréte
main characteristics that should be considered when
5 Conclusion designing and developing a SCPEM in a new business

The value of the study is connected to th&nvironment. Therefore, the suggested study iSchisasis
comprehensive review of existing supply chaifor both academics and decision-makers in the fald

performance evaluation models over a time spanlof Supply chain management.
years (2000-2021) by reviewing academic research
published in relevant peer-reviewed journals ussigand ~Acknowledgement
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