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Abstract: In today’s fickle market environment, Supply chain management is a primordial cornerstone for
Business to improve a sustainable competitive advantage and to remain within the vanguard of the worldwide
competitive market through enhancing organizational effectiveness and higher reaching strategic business goals
such as enhanced competitiveness, extended profitability, ensured financial sustainability and improved
customer retention. Due to this fact, Supply chain performance measurement plays a vital role in effective
supply chain management. Over the past decades, various frameworks and systems have been proposed and
developed to study the lack of research on this topic by reviewing the current literature of models and tools in
the field of supply chain performance measurement for the last two decades. The paper provides a
comprehensive overview of SCPMS and emphasizes the drawbacks highlighted in existing SCPMS to improve
supply chain visibility. Findings show the inability of existing SCPMS such as BSC to provide fast decision
making and highlight the under-performed criteria as well as the disability to evaluate overall SC performance.
Lastly, this study suggests some steps to help decision-makers to evaluate overall SC performance from all
angles.
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I. Introduction

In today’s world, Supply Chain Management is becoming increasingly challenging due to fierce
competition, globalization, pressures from stakeholder groups, and variations in customer demand patterns. Due
to this fact, academics and practitioners have recognized the need for measuring and monitoring Supply Chain
Performance to help companies survive with continuous pressures and achieve their strategic goals [1].
Therefore, Companies have recognized that Supply Chain excellence is one of the key factors of competitive
advantage and Business performance [2][3]. Correspondingly, Performance measures and metrics are required
to measure and enhance SC efficiency. Performance measurement systems (PMSs) are becoming a fundamental
management tool that allows managers to manage the SC efficiently, i.e., effectively. It provides the support
needed to improve performance in pursuit of SC excellence [4]. Thus, every SC or business success is related to
the effective performance measurement system PMS; for that to be achieved, PMSs for the whole SC are needed
[5].

An effective performance measurement system (PMS) requires the adoption of suitable metrics able to
capture the whole essence of the SC process [6]. Kaplan and Norton stated: ‘’No measures, No improvement’’.
In this respect, Performance metrics should be based on business objectives, provide information for internal
and external needs to support the decision-making process, and enable continuous performance improvement.
Hence, the success of SC performance evaluation relies on the identification of key performance measures as
well as the selection of appropriate PMS. Accordingly, the performance measurement results reveal the impact
of strategies and potential opportunities in SCM [7]. On the other hand, there are several purposes for
developing PMSs in SC, such as to identify customer needs fulfillment, have a comprehensive overview of
business processes, ensure and track progress, and identify bottlenecks, waste, problems, and improvement
opportunities [8].

Due to the complexity of the SC network, it is fairly difficult to develop a relevant Supply Chain
performance measurement system (SCPMS). To this extent, the issue of SCPMS has been broadly debated in
literature in the last couple of decades. However, most of the research focused on measures as a part of PMS.
Through a structured overview of the previous literature, SCPMSs are significant because they are the central
managerial mechanisms for effective and efficient SCM. It is an appropriate way to improve SC governance by
making it more timely, conscious, and valuable decisions [1] [9] [10] [11].

In completion of previous works, the proposed paper is exploring the evolution of this theme; understand
through refereed articles how existing PMS evaluate SC as a whole, as such as recognize gaps and shed light on
future research. In addition, non-referred articles and book reviews were excluded from the analysis.
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I1. Overview of Existing Scpms

Measuring the current corporate performance of a system is needed to improve its processes.
Correspondingly, the systems cannot be improved since firms cannot quantify their performance. To this extent,
performance can be considered to produce valid results. This indicates that performance is measured by
calculating outcomes [12].Therefore, Performance measurement is followed by Performance Management.
According to Neely [13], PMS is generally defined as the process or set of metrics used to quantify the
efficiency and effectiveness of action. Thus, an effective and efficient PMS is needed; because it describes the
feedback on operations or activities to reach customer satisfaction, strategic decisions, and objective and reflects
the need for improvement in areas with poor performance [14].

The literature on performance measurement systems (PMS) in the supply chain context is extensive.
Firstly, works focused on developing an integrated framework, classifying measures along decision-making
levels based on their nature (Financial, non-financial), using a Balanced Scorecard (BSC). However, over time,
interest has moved to other areas, such as identifying KPIs and implementing measures for green SCs [4], [8],
[10], [15]. Nonetheless, the concept is not changed from one period to another, as it depends on the supply chain
performance researcher's view.[4] Many authors have classified SCPMS into: [1], [4], [5], [16], [17]

v Processed-based approaches, whereby the frameworks focus on integrating processes and activities
from supplier to end customer within the PMS; examples are Bullinger et al.[14] Gunasakeran et al.
[10] Venkatesh et al.[18]

v’ Perspective-based approaches were developed by Otto and Kotzab [15] in 2003. They have proposed a
goal-oriented approach considering six perspectives of SCM along with a set of KPIs. These
perspectives are system dynamics, operations research/IT, logistics, marketing, organization, and
strategy. However, some of the proposed metrics are not applied in business practice. Generally, the
approach considers all SC possible perspectives and provides measures and metrics to assess each
perspective. Therefore, perspective is a unique vision of what SCM is about. Moreover, there could be
a trade-off between one perspective measure to another perspective measure. The authors have
classified it into two sub-categories, the BSC model and Supply Chain Operations Reference (SCOR)
model. examples of these are Bhagwat et al [14], Frederico et al [19],Rodriguez et al [16], Nouri et al
[20], Sellito et al [21].

v Hierarchy-based approaches are applied to measure the performance of an SC at different decision-
making levels, namely, strategic, tactical, and operational. Examples of these are: Gunasakeran et al.
[22], Bhagwat et al. [23], and Khan et al. [24].

In a recent study by Reddy et al. [5] and Khan et al. [24], the Balanced Scorecard (BSC) and SCOR
model are identified as the most widely used performance measurement systems. As a supply chain
management model widely used by decision-makers, the SCOR model has been investigated to measure the
processes performed within SC. The first version of the model was created by the supply chain council (SCC) in
1996. Hence, many manufacturing industries have used the latest model version (SCOR12.0) to aid firms in
increasing the effectiveness of their SC [25]. It includes five performance criteria (reliability, responsiveness,
agility, cost, asset management efficiency) and metrics based on six integrated processes (plan, source, make,
deliver, return, enable). Thus, The SCOR 12.0 model is organized in a 5x6 matrix. However, many researchers
have stated that the SCOR model is the only integrated cross-functional SC framework that relies upon
performance metrics, best practices, and software requirements for a detailed business process model [1], [4],
[5], [12], [17], [25], [26]. Moreover, the SCOR model is efficient for benchmarking and best practices with
other firms, as it explains measures that develop on one another and procedures to be measured. However, the
model highly stresses information flow, does not consider all SC processes, and is less flexible if you alter
measures [12], [24], [25], [27].

Furthermore, the Balanced SCORECARD (BSC) model is also recognized as a leading tool to evaluate
long-term corporate performance from multiple perspectives, including financial, internal business process,
learning and growth, and customer perspectives [1], [5], [28]. Kaplan and Norton coined the BSC concept in
1992 to reflect the company's actual performance better and select and combine performance metrics from a
balanced view. The BSC model includes traditional financial measures reflecting past performance and
operational standards (Non-financial) representing the future performance drivers. It also helps decision-makers
rapidly and widely to improve their activities and operations and aims to enhance internal and external corporate
functions.[14].Otherwise, Metrics within the BSC perspectives are chosen based on the firm's strategic
objectives. Consequently, decision-makers can translate strategies into a set of measures that can monitor the
overall impact of a strategy on the enterprise [17].
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Though several studies have investigated supply chain performance evaluation via a balanced scorecard
(BSC) approach, the BSC is powerful for evaluating SC and providing real-time information. However,
previous studies have not focused on cause-effect relationships between BSC perspectives[29]. Moreover, it
does not capture the competitive market perspective and is ineffective for SMEs that require skills and expertise
in management [30]. Also, the cause-effect relationship between performance and decisions (long-term and
short-term) is not supported [12], [17], [24], [29].

I11. Discussion
In this section, we have shed light on the several drawbacks of existing SCPMS and identified the gap
between SCPMS and the current trend of SCM. Firstly, the Balanced Scorecard (BSC) and SCOR model have
been recognized as powerful tools to evaluate SC performance. Still, as we mentioned, several gaps and
limitations have been found. The holes are as follows:

A- Balanced Scorecard (BSC):

¢ It cannot evaluate the overall performance and highlight the under-performed KPI criteria [12], [17], [24]

e BSC is devised as a monitoring tool instead of an improvement tool that stresses direction for strategic
level rather than functional or operational level.[27], [33]

e The cause and effect relationship between different functions at different DM levels (short-term and
long-term) is not supported.[17], [24]

e The relationship between short-term and long-term decisions and SC performance criteria (short-term
and long-term) for accurate overall SC performance evaluation is absent [17], [24].

o It does not reflect the competitive market perspective and is ineffective for SMEs requiring skills and
expertise in management [30].

o It cannot provide fast decision-making and highlight the under-performed criteria and the disability to
evaluate overall SC performance [24].

e BSC mainly includes the internal corporate perspective; external factors like risk issues, uncertainty,
collaborations, and sustainability are not considered [27], [33].

B- Supply Chain Operation Reference (SCOR model):
e It does not include all the processes and SC functions that are generally present in many firms.
Therefore, overall performance cannot be evaluated in the same manner, and it has less flexibility to
modify measures. [12], [17], [24].
e The model highly stresses information flow and does not consider all SC processes.[17], [24], [25],
[27]
e It does not consider global perspectives on market uncertainty [27].

After reviewing the state-of-art of above mentioned SCPMS, the following step is to identify the gap
between existing SCPMS and the new trend of SMS. The following SCPMS gaps are as follows: [12], [24]

e Financial and non-financial measurements are not balanced in the current SCPMS.

e Existing SCPMSs cannot efficiently establish links between short-term and long-term decisions and
decision criteria.

e Fuzzy information/data is used in assessing overall SC performance.

e Lacking in evaluating overall SC performance.

e  Underperforming KPIs/criteria are not highlighted.

IV. Conclusion

In our present paper, we have addressed existing SCPMS and several drawbacks to help future research
design an effective SCPMS framework aligned with the new SCM trends, aiming to enhance supply chain
visibility, help companies gain competitive advantage, and improve customer retention. As mentioned below,
BSC and SCOR models are the leading models to quantify SC effectiveness. Still, due to technological
advancements, these models cannot evaluate real-time SC performance. Therefore, Existing supply chain (SC)
performance models cannot cope with the potential of intensive SC digitalization and establish a link between
decisions and decision criteria, as well as cannot allows decision-makers to make decisions rapidly and see the
cause-effect relationship between short-term, long-term decisions and overall SC performance. Hence, we have
suggested some recommendations for future direction: [24]
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Incorporate knowledge and experience of experts and decision-makers in future SCPMS
Integration between SC decision criteria (attribute) at each level of decision-making to provide a link
between long-term (strategic and tactical) and short-term (operational) decisions and decision criteria,
as well as know the impact of decisions and decision criteria on overall SC performance.

SCPMS and benchmarking: SCPMSs should be able to evaluate SC performance and be considered as
benchmarking tools because highlighting the underperforming criteria at different decision-making levels and
SC functions are evident to make a fast decision at the right time.

[1].

2.

[3].

[4].

[5].
[6].

[7].
[8].

[9].

[10].

[11].

[12].

[13].

[14].

[15].

[16].

[17].

References
I. Oubrahim, N. Sefiani, and A. Happonen, “SUPPLY CHAIN PERFORMANCE EVALUATION
MODELS: A LITERATURE REVIEW,” AL, vol. 9, no. 2, pp. 207-221, Jun. 2022, doi:
10.22306/al.v9i2.298.
S. Negi, “Supply chain efficiency framework to improve business performance in a competitive era,”
Supply Chain, p. 32.
V. Pandiyan Kaliani Sundram, A. Razak Ibrahim, and V. G. R. Chandran Govindaraju, “Supply chain
management practices in the electronics industry in Malaysia: Consequences for supply chain
performance,” Benchmarking Int. J., vol. 18, no. 6, pp. 834-855, Oct. 2011, doi:
10.1108/14635771111180725.
H. Balfagih, Z. Mohd. Nopiah, N. Saibani, and M.T. Al-Nory, “Review of supply chain performance
measurement systems: 1998-2015,” Comput. Ind., vol. 82, pp. 135-150, Oct. 2016, doi:
10.1016/j.compind.2016.07.002.
J. M. Reddy. K, N. Rao. A, and Krishnanand. L, “A review on supply chain performance measurement
systems,” Procedia Manuf., vol. 30, pp. 40-47, 2019, doi: 10.1016/j.promfg.2019.02.007.
B. Bigliardi and E. Bottani, “Supply chain performance measurement: a literature review and pilot study
among Italian manufacturing companies,” Int. J. Eng. Sci. Technol., vol. 6, no. 3, p. 1, Apr. 2014, doi:
10.4314/ijest.v6i3.1S.
F. T. S. Chan, “Performance Measurement in a Supply Chain,” Int. J. Adv. Manuf. Technol., vol. 21, no.
7, pp. 534-548, May 2003, doi: 10.1007/s001700300063.
A. Gunasekaran and B. Kobu, “Performance measures and metrics in logistics and supply chain
management: a review of recent literature (1995— 2004) for research and applications,” Int. J. Prod. Res.,
vol. 45, no. 12, pp. 2819-2840, Jun. 2007, doi: 10.1080/00207540600806513.
K. S. Hald and J. Mouritsen, “The evolution of performance measurement systems in a supply chain: A
longitudinal case study on the role of interorganisational factors,” Int. J. Prod. Econ., vol. 205, pp. 256—
271, Nov. 2018, doi: 10.1016/j.ijpe.2018.09.021.
A. Gunasekaran, C. Patel, and R. E. McGaughey, “A framework for supply chain performance
measurement,” Int. J. Prod. Econ., vol. 87, no. 3, pp. 333-347, Feb. 2004, doi:
10.1016/j.ijpe.2003.08.003.
V. Maestrini, D. Luzzini, P. Maccarrone, and F. Caniato, “Supply chain performance measurement
systems: A systematic review and research agenda,” Int. J. Prod. Econ., vol. 183, pp. 299-315, Jan. 2017,
doi: 10.1016/j.ijpe.2016.11.005.
S. A. Khan, A. Chaabane, and F. Dweiri, “Supply chain performance measurement systems: a qualitative
review and proposed conceptual framework,” p. 22.
A. Neely, M. Gregory, and K. Platts, “Performance measurement system design: A literature review and
research agenda,” Int. J. Oper. Prod. Manag., vol. 15, no. 4, pp. 80-116, Apr. 1995, doi:
10.1108/01443579510083622.
R. Bhagwat and M. K. Sharma, “Performance measurement of supply chain management: A balanced
scorecard approach,” Comput. Ind. Eng., vol. 53, no. 1, pp. 43-62, Aug. 2007, doi:
10.1016/j.cie.2007.04.001.
D. Mishra, A. Gunasekaran, T. Papadopoulos, and B. Hazen, “Green supply chain performance
measures: A review and bibliometric analysis,” Sustain. Prod. Consum., vol. 10, pp. 85-99, Apr. 2017,
doi: 10.1016/j.spc.2017.01.003.
R. Rodriguez-Rodriguez, J.-J. Alfaro-Saiz, and J. M. Carot, “A dynamic supply chain BSC-based
methodology to improve operations efficiency,” Comput. Ind., vol. 122, p. 103294, Nov. 2020, doi:
10.1016/j.compind.2020.103294.
N. Agami, M. Saleh, and M. Rasmy, “Supply Chain Performance Measurement Approaches: Review and
Classification,” J. Organ. Manag. Stud., pp. 1-20, Oct. 2012, doi: 10.5171/2012.872753.

www.ijlemr.com 27 | Page



International Journal of Latest Engineering and Management Research (IJLEMR)
ISSN: 2455-4847
www.ijlemr.com || Volume 07 - Issue 09 || September 2022 || PP. 24-28

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

[29].

[30].

[31].
[32].

[33].

V. G. Venkatesh, A. Zhang, E. Deakins, S. Luthra, and S. Mangla, “A fuzzy AHP-TOPSIS approach to
supply partner selection in continuous aid humanitarian supply chains,” Ann. Oper. Res., vol. 283, no. 1-
2, pp. 1517-1550, Dec. 2019, doi: 10.1007/s10479-018-2981-1.

G. F. Frederico, J. A. Garza-Reyes, A. Kumar, and V. Kumar, “Performance measurement for supply
chains in the Industry 4.0 era: a balanced scorecard approach,” Int. J. Product. Perform. Manag., vol.
ahead-of-print, no. ahead-of-print, May 2020, doi: 10.1108/IJPPM-08-2019-0400.

F. Aliakbari Nouri, M. Shafiei Nikabadi, and L. Olfat, “Developing the framework of sustainable service
supply chain balanced scorecard (SSSC BSC),” Int. J. Product. Perform. Manag., vol. 68, no. 1, pp. 148—
170, Jan. 2019, doi: 10.1108/1JPPM-04-2018- 0149.

M. A. Sellitto, G. M. Pereira, M. Borchardt, R. 1. da Silva, and C. V. Viegas, “A SCOR-based model for
supply chain performance measurement: application in the footwear industry,” Int. J. Prod. Res., vol. 53,
no. 16, pp. 4917-4926, Aug. 2015, doi: 10.1080/00207543.2015.1005251.

A. Gunasekaran, C. Patel, and E. Tirtiroglu, “Performance measures and metrics in a supply chain
environment,” p. 59.

R. Bhagwat and M. K. Sharma, “Performance measurement of supply chain management using the
analytical hierarchy process,” Prod. Plan. Control, vol. 18, no. 8, pp. 666-680, Dec. 2007, doi:
10.1080/09537280701614407.

S. A. Khan, A. Chaabane, and F. Dweiri, “A knowledge-based system for overall supply chain
performance evaluation: a multi-criteria decision making approach,” Supply Chain Manag. Int. J., vol.
24, no. 3, pp. 377-396, May 2019, doi: 10.1108/SCM-06-2017-0197.

M. N. Sholeh, A. Nurdiana, B. Dharmo, and Suharjono, “Implementation of construction supply chain
flow based on SCOR 12.0 performance standards,” J. Phys. Conf. Ser., vol. 1833, no. 1, p. 012012, Mar.
2021, doi: 10.1088/1742 6596/1833/1/012012.

M. Guersola, E. P. De Lima, and M. T. A. Steiner, “Supply chain performance measurement: a
systematic literature review,” Int. J. Logist. Syst. Manag., vol. 31, no. 1, p. 109, 2018, doi:
10.1504/1JLSM.2018.10015227.

F. Saleheen, M. Habib, and Z. Hanafi, “Supply Chain Performance Measurement Model: A Literature
Review,” vol. 7, no. 3, p. 9, 2018.

M. Khaleeli, R. Faisal, and S. Anwar, “The effect of green marketing, green supply chain and green
human resources on business performance: Balanced scorecard approach,” Uncertain Supply Chain
Manag., pp. 133-138, 2021, doi: 10.5267/j.uscm.2020.11.001.

M. Shafiee, F. Hosseinzadeh Lotfi, and H. Saleh, “Supply chain performance evaluation with data
envelopment analysis and balanced scorecard approach,” Appl. Math. Model., vol. 38, no. 21-22, pp.
5092-5112, Nov. 2014, doi: 10.1016/j.apm.2014.03.023.

R. Rajesh, S. Pugazhendhi, K. Ganesh, Y. Ducq, and S. C. Lenny Koh, “Generic balanced scorecard
framework for third party logistics service provider,” Int. J. Prod. Econ., vol. 140, no. 1, pp. 269-282,
Nov. 2012, doi: 10.1016/j.ijpe.2012.01.040.

R. S. Kaplan, D. P. Norton, “Linking the balanced scorecard to strategy.”,California management
review,1996.

B. M. Beamon, “Measuring supply chain performance,” Int. J. Oper. Prod. Manag., vol. 19, no. 3, pp.
275-292, Mar. 1999, doi: 10.1108/01443579910249714.

P. Taticchi, F. Tonelli, and L. Cagnazzo, ‘“Performance measurement and management: a literature
review and a research agenda,” Meas. Bus. Excell., vol. 14, no. 1, pp. 4-18, Mar. 2010, doi:
10.1108/13683041011027418.

www.ijlemr.com 28 | Page



