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Abstract— This concept paper has been developed with the overall purpose of evaluating the contextually existing Supply Chain
Performance Measurements in Literature and its influence on supply chain partnerships. Therefore, an initial review has been undertaken
by the researcher to review supply chain performance followed by the contextual supply chain performance methods and models that exits
that could be effectively applied and deployed. Thereafter, based on both past research findings as well case study reviews, how the
performance and effectiveness of supply chain partnerships can be undertaken to measure, paper attempts to devlop a simple combined
view of how supply chain partnerships can be effectively measured by giving special reference to the concept of supplier-buyer behavior.
Also this paper focuses on future research areas that could be undertaken in the light of this concept of performance measurements of

Supply Chian Partnership’s (SCP’s).

Index Terms— Performance Measurements, Supply Chain Performance, Supplier Chain Partnership, Supplier Buyer Behaviour

1 INTRODUCTION

HE increased focus and interest in supply chain manage-

ment (SCM) is mainly attributed to globalization of the

markets, escalating competition and to the increasing
prominence given to customers (Gunasekaran, Patel, and Tir-
tiroglu, 2001; Webster, 2002). In this current setting, building
and maintaining a sustainable competitive edge is through
improved inter and intra-firm relationships. Thus the effective
management of the supply chain is crucial (Ellinger, 2000). A
supply chain consist of all activities and processes connected
with the flow, storage and transformation of material from the
raw material stage right up to the consumer (end user)
(Handfield and Nichols, 1999). The benefits of SCM have been
stated as reduction of costs, increase of market share and sales,
and improved customer relationships (Fergueson, 2000).
However, there is some evidence to suggest this may be hy-
perbole rather than organizational reality. For example,
Deloitte Consulting reported that 79% of Supply Chain (SC)
leaders have revenue growth that is significantly above aver-
age compared to 8% of SC followers and 69% have an Earn-
ings before interest and tax (EBIT) significantly above average
compared to 9% for SC followers. In view of these modest lev-
els of uptake and effectiveness, one would expect interest in
developing measurement systems and metrics for evaluating
supply chain performance to be burgeoning. Moreover, it has
been argued that measuring supply chain performance can
facilitate a greater understanding of the supply chain, posi-
tively influence actors” behavior, and improve its overall per-
formance (Chen and Paulraj, 2004). As per Neely, Gregory,
and Platts (1995) performance measurement is defined as the
process of quantifying the effectiveness and efficiency of ac-
tion. Effectiveness is the extent to which a customer’s re-
quirements are met and efficiency measures how economically
a firm’s resources are utilized when providing a pre-specified

level of customer satisfaction. Performance measurement sys-
tems can be described as the overall set of metrics used to
quantify both the efficiency and effectiveness of action.

Over the years, there has been a generalized tendency to in-
crease management vision and control, with companies seek-
ing to control inter-firm processes and relationships. Several
authors have therefore suggested that traditional intra-
organizational performance measurement systems (PMSs)
need to be broadened, with the development of external sup-
ply chain PMSs (SCPMSs), crossing company boundaries
(Gunasekaran, Patel and McGaughey, 2004; Gunasekaran and
Kobu, 2007). This is easier said than done. Supply chains are
becoming more and more fuzzy: rather than being mutually
exclusive chains, they appear as interconnected and overlap-
ping networks, where companies are immersed and linked
through diverse types of relationships (Lambert and Pohlen,
2001), hence need to focus on the relevant SCPM’s and choice
of them are essential when extending the measurement pro-
cess beyond company boundaries, yet often complex

2 BACKGROUND OF THE STUDY

If qualitative assessments such as “’'very good’, “*good", “fair
level", ““adequate level", and ““poor" are used for the analysis
of a system’s performance, then these indicators are imprecise
and can’t be made use of in a meaningful way. Due to this
reason usually qualitative assessments are less preferred than,
quantitative assessment methods. A numerical performance
assessment method may be utilized by an organization due to
the availability of data, or because it has been practiced so for
a long time. However it should be noted that, the selected
numerical performance measure sometimes may not have the
ability to satisfactorily define and assess the system's perfor-
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mance. In such a situation the quantitative measurement will
also be as vague as the qualitative measures and will not be
useful in any meaningful way. The complexity of developing
suitable performance measures is heightened by the fact that it
consists of defining of the scope which is far more difficult
that the issues of context. As an example it has to be decided
whether the measurement system should be limited to a single
organization or several organizations, or to a certain echelon.
Another example is the decision of whether the performance
measure is applied to a single product line or to many relat-
ed/unrelated product lines. Theoretically, a supply chain is an
integrated process where raw materials are converted into
finished items, and then delivered to consumers through dif-
ferent channels (via direct distribution, or through retail, or
both). A typical supply chain is depicted in Figure 1.

Consumer

Supply

Figure 1: A Typical Supply Chain

The supply chain depicted in Figure 1 contains four echelons
(supply, manufacturing, distribution, and consumers), where
each level (or echelon) of the chain may comprise of numerous
facilities. Thus, the complexity of the supply chain arises from
the number of echelons in the chain and the number of facili-
ties in each echelon. Given the inherent complexity of the typi-
cal supply chain, selecting appropriate measures to analyse
the supply chain performance is particularly critical, since the
system of interest is generally large and complex.

Although there are numerous studies on integration and per-
formance, there are very few coherent studies to measure the
performance of supply chain operations based on the degree
of integration among and between their stakeholders (suppli-
ers, internal customers, and external customers). For example,
Lohse and Ranch (2001) explored the performance of supply
chain operations using collaborative planning, forecasting and
replenishment (CPFR) considering roles that each stake-holder
plays. Brewer and Speh (2000, 2001) studied supply chain per-
formance using the balance scorecard. Lawton (2002), on the
other hand, studied the linkage between performances in gen-
eral and supply chain operations. Supply chain partner-
ship/collaboration management and performance measure-
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ment have been theorized as crucial means for manufacturers
to achieve sustainable competitive advantage and superior
performance (Lee, Padnababhan and Whang, 2004). Cao and
Zhang (2011) noted that a good relationship with suppliers
can give a manufacturer competitive advantage over others in
the marketplace. Hence, much attention has been paid in the
literature to develop effective performance measurements for
SC partnerships, where the importance of partnerships for the
performance of the entire supply chain is particularly stressed.
The measurements which are selected for performance meas-
urement and continuous development must be those which
are actually able to seize the core of organizational perfor-
mance. A measurement system should enable the users to as-
sign the selected metrics to the place or link where they would
be most apt. For performance measurements to be effective
and assist in further improvements, the measurement goals
must be aligned with the goals of the organization. Addition-
ally the metrics included should incorporate a balance be-
tween non-financial and financial measures which need to be
related to the operational, tactical and strategic levels of an
organization’s decision making.

Therefore the purpose of this paper is to review the supply
chain performance measures available in literature and pro-
pose a framework for the evaluation of a supplier buyer rela-
tionship/ partnership as part of supply chain performance
measures. Further this study explores a performance meas-
urement system for a dynamic supply chain partnership (SCP)
in a business context. An initial framework is proposed by
reviewing the existing literature, which includes the relation-
ship strategy, and operational measurement criteria for a sup-
ply chain partnership has been developed.

3 METHODOLOGY

This study has focused mainly on reviewing literature tech-
nique of concept paper development while deriving infor-
mation from past research done in similar contexts and case
studies of contextual setups. Therefore, the researcher has de-
rived information as well as insights from these sources for the
development of this concept paper. Therefore, the objectives of
this concept paper development have been set as below by the
researcher

e Review literature of exiting Supply Chain Perfor-
mance Measurements systems/Models.

e Review literature on how to measure perfor-
mance/ effectiveness of Supply Chain partnerships

e Suggest a combined view of measuring supply Chain
Partnership special reference to Supplier Buyer rela-
tionship

¢ Develop future research recommendations
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4 LITERATURE REVIEW
4.1Supply Chain Performance Measurements

Defining Key Terms

Supply chain management: A supply chain of an organization
is defined as the overall streamlined process of manufacturing
and delivery management starting from the point of identify-
ing customer needs and receiving orders through procure-
ment through manufacturing to the point of final delivery of
the good/ service to the customer while maximizing the in-
bound logistics, outbound logistics, procurement, manufactur-
ing and overall customer service effectively. The effective
management of this process while maximizing the utilization
of scarce resources, increasing efficiency and effectiveness and
minimizing waste is called as the supply chain management
(Cooper, Lambert, & Pagh, 1997)

Supply chain partnerships: Suppliers, manufacturers and the
customers are the three key pillars the key stakeholders of an
extended supply chain. Building and maintenance long-term,
profitable and mutually rewarding relationships between
these stakeholders that lead to organizational success and cus-
tomer satisfaction is terms as supply chain partnerships which
not only applies to the supply chain but to the extended sup-
ply chain of an organization (Ireland and Webb, 2007).

Supply chain performance: The manner in which a supply
chain of an organization carries out its tasks of order receiving,
procurement, inbound logistics, manufacturing, packaging,
quality assurance, and outbound logistics while achieving
targeted objectives and maintaining high efficiency and effec-
tiveness levels is termed as supply chain performance
(Cooper, Lambert, & Pagh, 1997).

Supply chain performance measurements: Various tools,
methods and techniques that impose parameters that could be
used to timely measure the overall supply, chain performance
using different matrices such as output levels, input levels,
rate or production are termed as supply chain performance
measurements (Cooper, Lambert, & Pagh, 1997).

Any organization must continuously be vigilant about the
competition that it is facing and how the competition is chang-
ing. In the current business context the combat zone of doing
business is moving away from individual companies to sup-
ply chains. Therefore what is important is not only just organ-
ization’s individual performance but the performance of the
entire supply chain. Supply chain performance refers to the
performance of the extended supply chain processes needed to
fulfill consumer (end-customer) requirements, including on-
time delivery, product availability and maintaining the neces-
sary inventory levels and adequate capacity in the supply
chain in order to perform in a responsive method. Supply
chains include activities related to raw materials, components,
subassemblies and finished goods, and distribution of the fin-
ished products through various channels to the end customer,
thus it spans across organizational boundaries. Further it sur-
passes traditional functional organization divisions such as
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manufacturing, procurement, distribution, marketing & sales,
and research & development. In order to gain the competitive
advantage in this new setup, supply chains need to focus on
continuous improvement. Therefore to achieve this, it is neces-
sary to develop performance measures, or “metrics,” which
support broader supply chain performance improvements
rather than narrow company-specific or function-specific (silo)
metrics which inhibit supply chain-wide improvements. This
paper discusses several supply chain performance methods
that have been specifically designed to assess supply chain
performance and help to make improvements throughout the
supply chain. Further it demonstrates the deficiencies of a
number of common metrics.

Beamon (1996) discusses several features that are supposed
to be included in an effective PMS. Thus these features can be
utilized in the evaluation of these supply chain performance
measurement systems. Inclusiveness which is the assessment
of all appropriate aspects, universality which enables the
comparison of measures under diverse functional settings,
measurability which denotes that the data necessary are quan-
tifiable, and consistency which measures the consistency with
institutional goals are some of the characteristics discussed.
Besides analyzing the measures based on their effectiveness,
benchmarking is another important method that is used in
performance measure evaluation. Benchmarking can be useful
in that it can serve as a means of identifying improvement
opportunities. Camp (1989) provides an excellent and com-
prehensive discussion of benchmarking. In order to study the
large number of performance measures available, researchers
have categorized them. Neely et al. (1995) present a few of the
categories in the literature, including: quality, time, flexibility,
and cost.

One of the most difficult areas of the development of per-
formance measurement systems is the performance measure-
ment selection. This involves the methods by which an organ-
ization creates its measurement system. There are several im-
portant questions that must be addressed here: What to meas-
ure? How are multiple individual measures integrated into a
measurement system? How often to measure? How and when
are measures re-evaluated? Although all of the ideas im-
portant to examining measurement systems already in place,
the problem is difficult since the ““slate is blank" and the goal
is to create the ““best" possible measurement system for the
supply chain or chains of interest. Neely et al. (1995) note that
different measurement frameworks have been developed and
others have provided criteria for the measurement system de-
sign. However, a generally applicable systematic approach to
performance measurement has not been developed. Different
types of systems require specific measurement system charac-
teristics, and therein lies the difficulty in creating such a gen-
eral approach. Thus, previous work has sought to develop
various performance measure frameworks for different types
of systems that share certain critical characteristics.

As previously mentioned, a supply chain performance meas-
urement system that consists of a single performance measure
is generally inadequate since it is not inclusive, ignores the
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interactions among important supply chain characteristics,
and ignores critical aspects of organizational strategic goals.
Strategic goals of an organization involve key features that
include the measurement of resources, output and flexibility.
Resource measurement may generally include cost and output
measures may generally include number of units and these
two types of measurements have been widely used in supply
chain models. Although there are many advantages that exist
by a having a flexible supply chain, flexibility has been ap-
plied only in a limited scope in supply chains. The utilization
of resources, the expected or planned output and level of flex-
ibility have been identified as vital components to supply
chain success. Thus, a supply chain performance measurement
system must focus on three different categories of perfor-
mance measures which can be stated as: measures for resource
usage (R), measures for output achieved (O), and measures of
flexibility (F) (Beamon, 1999). These three categories of SC per-
formance measures will strive to achieve different goals, as
depicted in Table 1. A particular SC performance measure-
ment system must have the ability to measure each of the
above mentioned three types (R, O and F), as all three types
are essential to ensure the overall success of the supply chain.
All the above mentioned types of measures have important
features and the measure of each of these will have an effect
on the others. Figure 2 illustrates the interrelationship that
exists among the three categories of measurements.

Table 1: Goals of Performance Measurements

Performance

measure lype Goal Purpose

Resources High level of efficiency Efficient resource management is
critical to profitability

Output High level of customer service Without acceplable output,
customers will tumm to other supply
chains

Flexibility Ability to respond to a changing  In an uncertain environment, supply

environment chains must be able to respond to

change

Source: Benita M. Beamon, (1999) "Measuring supply chain performance",
International Journal of Operations & Production Management, Vol. 19
Issue: 3, pp.275-292
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Figure 2: Interrelationship among 3 types of Performance Measures

Source: Benita M. Beamon, (1999) "Measuring supply chain performance",
International Journal of Operations & Production Management, Vol. 19
Issue: 3, pp.275-292

Resources

Measures for resource utilization may include: level of inven-
tory, human resource requirements, machinery/equipment
utilization, energy consumption, and cost incurred. The re-
source requirements are generally measured in terms of the
minimum requirements (quantity) or by using a combined
efficiency measurement. The utilization of the resources to
meet the system's objectives is measured through efficiency.
Therefore resource measurement is an important part of the
measurement system. Too few resources can negatively affect
the output and the flexibility of the system, while the deploy-
ment of too many resources artificially increases the system's
requirements.

Output

Measures of output may include: quantity of final product,
customers’ responsiveness, and quality of product or service.
A number of performance measures related to outcome can be
easily denoted numerically, e.g.: number of units manufac-
tured; number of on-time deliveries or orders processed; time
requirement for production of a particular good or set of
goods. On the other hand, there are numerous performance
measures related to output which can’t be expressed directly
using numeric, and these include mainly quality of prod-
ucts/services and customer satisfaction. A minimum level of
output is often specified, although the relationship between
the costs required to achieve different output levels is not gen-
erally considered, such as; what is the added value or cost if
the product is delivered early? Likewise, what are the costs if
the product is delivered late? Additionally, output measures
are based on short, finite time horizons, and address issues
such as how many were produced today? Not on how many
can be produced tomorrow? Thus, resources affect the output
of a supply chain, and the output of the supply chain system
(quality, quantity) is important in determining the flexibility of
the system. Strategic goals are usually formed in a manner to
address meeting the customer expectations and requirements.
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Therefore the output performance measures too must not only
be aligned to the organization's strategic goals, but they need
to match up to the customers' goals and values too. As an ex-
ample, Corbett (1992) identifies a furniture manufacturer that
discovered that their customers actually valued delivery relia-
bility more than fast delivery. For the customer, short lead
times were secondary to having the product delivered on
time. Although lead times may be extremely important to the
manufacturer, on time delivery was more important to the
customer. In this case, both of these output performance
measures should be utilized.

Flexibility

Flexibility can be used to measure the ability of a particular
system to accommodate fluctuations of volume as well as
schedules from different parties of the supply chain such as
manufacturers, suppliers and customers. It is important to
note that flexibility is seldom utilized for supply chain analy-
sis. Indeed, flexibility is vital to the success of the supply
chain, since the supply chain exists in an uncertain environ-
ment. Slack (1991) states two types of flexibility which are re-
sponse flexibility and range flexibility. “Range flexibility is
defined as to what extent the operation can be changed. Re-
sponse flexibility is defined as the ease (in terms of cost, time,
or both) with which the operation can be changed”. Although
there will be a limit to the range and response flexibility of a
supply chain, the chain can be designed to adapt adequately
to the uncertain environment. For example, a reduction in sys-
tem resources may negatively affect the supply chain's flexibil-
ity. A supply chain may be currently utilizing its resources
efficiently, and producing the desired output, but will the
supply chain be able to adjust to changes in, for example:
product demand, manufacturing unreliability, the introduc-
tion of new products, or supplier shortages? Thus, flexibility is
an important consideration in supply chain performance.

Table 2: Suply Chain Performance Metrics Framework

Supply Strategic Tactical
chain
activit

Operational

process

Plan Order entry methods, Human

resource productivity

development cycle time

Efficiency of purchase order cycle
time, Supplier pricing against
market

Percentage
operatio
productivity index

Make, Range of products and services
Assemble

ce defects, Cost per
operation hour, Capacity utilization,
Utilization of economic order
quantity

of Defects, Cost per
our, Human resource

Deliver Flexibility of servic
customer needs, Efl

Flexibility of ntomeet  Quality
nex § delivery

55 o
enterprise distribution planning

schedule

Source: Gunasekaran, A., Patel, C. and McGaughey, R.E. (2004), “A
framework for supply chain performance measurement”, International
Journal of Production Economics, Vol. 87 No. 3, pp. 333-347
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Alongside the metrics and measures are discussed in the con-
text of the following supply chain activities/ processes: (1)
plan, (2) source, (3) make/assemble, and (4) delivery (Stewart,
1995; Gunasekaran et .al., 2001). Following is the supply chain
performance metrics framework presented by Gunasekeran et
al., 2004.

4.2 Supply Chain Optimal Metrics

There is extensive literature on SCM that deals with perfor-
mance management metrics. For effective performance evalua-
tion, measurement goals must represent organizational goals
and the metrics selected should reflect a balance between fi-
nancial and non-financial measures that can be related to stra-
tegic, tactical and operational levels of decision making and
control (Gunasekaran et al., 2004). Likewise, it is important to
reduce many of the established performance metrics to a rela-
tively low number that are more effective for performance
evaluation. All the metrics are selected based on existing re-
search (Shepherd and Gunter, 2006; Gunasekaran et al., 2001).
Shepherd and Gunter (2006) provided a catalogue of perfor-
mance measures (in terms of cost, time, quality, flexibility and
innovativeness) using the five SCOR processes. Gunasekaran
et al. (2004) used the same processes and developed supply
chain measures at strategic, tactical and operational levels of
the framework. Appendix A gives a taxonomy of measures of
Supply Chain Performance.

4.3 Measuring Supply Chain Partnerships

It is a common thought in the operations management lit-
erature that competition is no longer between companies, but
among SCs, leading to the concept of SC-based competition
(Zhang, 2006; Qi, Zhao, and Sheu, 2011). This is a critical con-
cept, often treated superficially by referring to misleading
formulas like the “supply chain vs supply chain” game. In
most industries (e.g. consumer goods, consumer electronics,
pharmaceutical, automotive, etc.), competing SCs appear more
like interconnected or overlapping networks than mutually
exclusive chains of companies enrolled in a tier vs tier compe-
tition. Companies are nodes in fuzzy enterprise networks
more than tiers in straight SCs: in this context, strategic SCM
practices could be exploited in order to create privileged
paths, thus achieving sustainable competitive advantage. The
management of Supply Chain partnerships such as buyer-
supplier relationships is therefore essential for achieving supe-
rior performance.

Starting from the late 1990s (Beamon, 1999), several authors in
the academic literature have described about studies about the
development of PMS addressing the evaluation of activities
outside legal company boundaries. Hald and Ellegaard (2011)
identify three converging and overlapping streams of re-
search, according to the scope of the system they address and
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the labels used are: SCPMS tackling SC processes and practic-
es (Gunasekaran et al., 2001); supplier evaluation focusing on
first tier suppliers (Kannan and Tan, 2002; Luzzini, Caniato,
and Spina, 2014) the buyer-supplier relationship assessment,
focusing on soft aspects like mutual commitment, integration,
trust, etc. (Giannakis, 2007, Ramanathan, Gunasekaran, and
Subramanian, 2011). For the sake of clarity, it is worth provid-
ing precise definitions of recurrent labels in this paper. Influ-
enced by Neely et al.’s (1995) definition of PMS, this article
refers to external SCPMS as a set of metrics used to quantify
the efficiency and effectiveness of inter-firm processes and
relationships. From the perspective of a business-to-business
company, we can eventually distinguish between suppliers
PMSs (set of metrics used to quantify the efficiency and effec-
tiveness of suppliers’ actions) and customers PMSs (set of met-
rics used to quantify both the efficiency and effectiveness of
responding to customers’ needs). Within the broad area of
external SCPMS, most studies address the pattern of evaluat-
ing the buyer company, adopting supplier PMSs to control
and orchestrate its supply base. This implicitly uncovers two
main limitations: the lack of insights on customer PMSs put in
place by supplier companies to monitor their buyer’s perfor-
mance: apart from a few comprehensive SCPMS tackling also
downstream processes and relationships (e.g. Gunasekaran
and Kobu, 2007), customers PMS are largely neglected, yet
often used by companies’ customer service functions; and the
paucity of contributions reporting also the point of view of the
evaluated company. Therefore in assessing the effectiveness of
the measurement process, it seems logical to take into account
both the evaluating and evaluated company perspectives. On
this behalf, it is interesting to note that the few studies jointly
reporting the dyadic perspective actually highlight a strong
dichotomy of perceptions between the two parties. Purdy,
Astad, and Safayeni (1994) and Purdy and Safayeni (2000) re-
port three main conclusions: the majority of suppliers feel that
their effectiveness is not accurately reflected in the evaluation,
which seems more at test of how much their companies look
like the buyer; the evaluating buyer company did not utilize
the information gathered through the audit process properly
because in the end, their decisions were based only on price
savings; and suppliers believe that the score reported is driven
by bargaining power rules and does not result from a formal
and objective evaluation process. Hald and Ellegaard (2011),
by means of two longitudinal case studies, investigate how
performance measurement facts and figures, transferring be-
tween the evaluating buyer and the evaluated suppliers, is
molded and reformed in the evaluation process. The authors
highlight that regularly a severe dialectic arises between the
two parties about the supplier PMS used. Another characteris-
tic of the extant scientific literature on external SCPMSs is the
primary focus on the design process. Various models have
been proposed over the years, like the SC balanced scorecard
(Bhagwat and Sharma, 2007); the SCOR framework (Sellitto,
Pereira, Borchardt, daSilva, and Viegas, 2015; Gunasekaran et
al., 2004); process-based approach (Chan and Qi, 2003); and
suppliers’ scorecard (Kannan and Tan, 2002). Maestrini et al.,
(2018) tabled a performance measurement model which cap-
tures both supplier and buyer perspectives. Table 4 depicts the
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relationship regulator and supplier -buyer collaborative perf
ormance measurement system.

TABLE 4: Illustrative example on supplier-buyer collaborative perfor-
mance measurement system

Unit of Analyziz Supplier (metrics) Buyer (metrics)
Finanrial dimension Business Relationship Fevenue growth Extra-savings
“To achieve financial Total cost of sales Total cost of ownership
value from this
relationship, what Transactional Costs oo
D  should he Distribution costs
optimizad?”
Order cyele Azreed order fulfillment
Order Ordar fill rate, ordar Mo of urgent orders, order
laad tme variahility
Punctuality mdex
Operative processes Delivary process Flaxibility mdex
“To ensure routinaly Reactivity index
operational excellance, st Involeing accuracy,
which SC i e innvoicing timeliness
activitias should be Pa Payment timeliness
optimizad?™ ¥ Documeantation aceuracy
MNaw product Product development tirme
development Mo of new products developed par year
Tﬂce;]bmt"— and shock Invantory level, security stocks laval
Plamming process Demand planning fﬂ mﬁt‘#mﬁ
“To achieve superior g
coordination, which Production plaming A.c’tuall”\oﬁ:sﬁ:u]aunxi
plaming process must we =
exceel at?” Distribution planning | CP2REeS =iy, changes
Product/service Qruality based Quality rate, number of
| exchanged performance defacts
Mutual tnist
Relationship intangible - . Goal alizmment
capabilitiss Social capital Number of meatines
“To contiruously Parceived value of the relationship
improve our relationships, | Information capital Exploitation of collaborative platforms
which capabilities should Dngitalization degres
wa develop™ Information quality
Information timeliness

Source: https:/ / doi.org/10.1108/ IJOPM-10-2016-0595

Alongside, by exploring other literature, a framework of per-
formance measurement indicators (PMIs) to assess the effec-
tiveness of multicultural collaboration is presented by Han,
Huang and Macbeth, 2017. It was developed within the
framework including relationship strategy and operation
measurement of the key driving forces identified from the lit-
erature. Each of these criteria was considered separately. Ac-
cording to Melnyk et al. (2014) performance measurement re-
search directions on “what the firm wants to achieve (or com-
municate by its strategy) and what the firm measures and re-
wards are not synchronized with each other (i.e. there is a lack
of “fit”)’. Han et al.,, 2017 incorporated the performance
measurement criteria into relationship strategy and operation
measurement criteria (see Table 5).
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Table 5: Supply Chain Partnership Performance Measurement indicators

Categories | Key criteria Description Select author(s)
Stratagy oriemtation {(Fain access to or acquire umique and Eisenhardt and Schoonhoven
valuabla resgurces or leversge resources (1994)
Managemesnt styla Structure on distinct methods, contral Covin and Elevin (1958),
ystems, decizions format, compmmication | Dtz (1991)
atyles Amstin and Seftanidi (2012)
Interdependence ‘Combine mumal forces to reach a Andaleeh (1994)
comman abjective
Feelationship Thaal T xiomize =d Tao and hanz (2011,
SEtEEY characteristics differences mahlendarfet al (2012},
Zshaer and Venkstraman
(1995
‘Comumon goals Nultiple parmers working together to Pidduck (2006), Fhang zamd
achieve common goals Goffin (2001)
‘Complementarity Impact on effectivaly aspacts of ‘Olrma (1930), Epalman and
‘businesses, integrate competencies and Sawimey (10890)
activities
‘Conumitment ‘Crucial enough to allocate substantial Morgan and Hunt (1994),
TE5QUrCEs to maintaind Ewaon and Zuh (2004)
Trust ‘Confident act in own interests when teldng | Anderson and MNams (1990,
action and will not act impredictably to Caietal (2013), Gulati
i (1883)
Commmmicaion A critically mportant relational Danlra) et 2l (2008)
Aor competancy, leverags for nuotes] gxins
within collaborative
Information sharing Effective and mathodological in Angeles and nath (2001),
managerizl roles and uitimataly impact on | elofion and Robinzon (2007)
i zuccess of the i
m Tarticipation Gecision | Active in the formul=tion of business Tiokr znd Spakman (1004),
riteria sategy; satisfied each parmer with the Cao etal. (2010)
relationship
Quality Mamifachure of products with kizh quality | Leong, Smyder, and ward
and perfonmance standards {Loam
Dalivery Delivery schedules or promises, react
quickly to customer ordars
Cost Production and distribution of the product
at low cost
Production Improve product quality; reduce customer | Paulraj et sl (2008)
Performance time; production design and operational
Supplisr strength afficiencies, size scales, sales, indusmy
elationship

Source: HTTPS:/ /DOIL: 10.1080/00207543.2017.1377357

At a strategic level, the relationship process lays the founda-
tion for how relationships with suppliers will be developed
and managed. Relationship strategy refers to the possibility of
achieving comprehensive performance or competitive ad-
vantage in value activity if both partners cooperate in aspects
of their relationship where they may collaborate based on stra-
tegic goals, values and other areas (Lambert and Shmeterman
2012). The relationship strategy between the manufacturer and
supplier is consistent with its context in a supply chain. Rela-
tionship strategy meets the indicated demand in a supply
chain partnership. At the operations measurement criteria
level, supplier selection has been cited as one of the reasons
for the successful implementation of partnering (Brouthers,
Brouthers, and Wilkinson 1995; Hagen 2002). In this field of
discourse, supplier selection is an aspect that is relevant to
both practitioners and researchers, and the criteria used to
choose suppliers are a fundamental part of this process.
Choosing the right partner is important, because the failure of
many partnering attempts can easily be traced to poor partner
selection at the planning stage (Pansiri, 2005). In choosing ap-
propriate partners, research identifies operation measurement
criteria such as compatibility, capability, commitment and
control as criteria for successful pre-selection of partners (Ha-
gen, 2002). Above all, it can be seen that the critical criteria of
the supplier selection enables both manufacturers and suppli-
ers to more effectively capitalize on the potential for develop-
ment. There is little doubt that supplier selection is critical for
successful SCP measurement; however, what is needed for
achievement in both high-level (relationship strategy) and
detailed level (operation measurement criteria) require more
in-depth understanding and exploration of the empirical re-
search. Finally, the literature suggests that SCPs may be a
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significant moderating factor on performance (Chen, Paulraj,
and Lado, 2004).

Supply chain structure is how companies are arranged to form
a supply chain and how all activities are linked (Cooper et al,
1997; Lambert and Cooper 2000). An individual company can
participate in a number of supply chains (Cooper et al. 1997;
Mentzer, DeWitt et al. 2001). Cooper et al. (1997) suggest that
companies need to determine carefully with which partners of
supply chains they should be closely integrated. Cooper et al.
also point out that level of integration depends on various
factors including firm capabilities, the complexity of products,
and corporate culture.

As information sharing is the foundation of supply chain inte-
gration (Lee 2000), decisions on the level of integration are
strongly correlated with decisions on what information should
be shared and how it should be shared. Cooper et al. (1997)
contend that designing the configuration of the supply chain is
not merely determining with whom companies should inte-
grate but also designing how a company’s activities are linked
to those of their partners and deciding what information
should be made accessible by partners. Therefore the rate at
which information sharing is carried out can be considered as
one of the key method of measuring supply chain partnership
performance.

4.4 Combined View of Measuring Supply Chain
Partnership Special Reference to Supplier- Buyer
relationship

Performance measurement in purchasing and supply man-
agement has become an important theme during the last dec-
ades. Key Performance Indicators (KPIs) have turned out to be
useful in systematic efforts to improve the performance of
suppliers from a buying company’s point of view. However,
in parallel to this development the notion of considering the
content and functions of buyer and supplier relationships
have also advanced in recent years. Setting the focus on sup-
plier relationships and on the interaction with suppliers di-
rects the attention from the suppliers as independently per-
forming their tasks into a focus on how the buyer and supplier
can improve their performance jointly. In particular, there may
be huge potentials in considering what the buying firm can do
in order for the supplier to be able to improve its performance
in the relationship (Wang, 2004)

When different supply chain partnerships are considered
by giving special reference to supplier-buyer behavior, it
could be identified through past research that there are many
different types of buyer-supplier situations. Even for the same
scenario of buyer-supplier behavior, the nature could change
due to the different stages of the supply chain cycle or the in-
stance faced. Therefore, a static model is proposed to adapt to
these fluctuations and offers a combined view as a solution
(Wang, 2004).
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The static model describes the importance of collaborative
buyer supplier relationships in the product development pro-
cess. This is because the most suitable supplier relationship is
different for different products. For the same product, the
most appropriate buyer supplier relationship varies with the
product’s life cycle timing. Therefore, two dynamic buyer-
supplier relationship models under different business condi-
tions and in different product life-cycle periods are suggested.
The models apply to dynamic processes, not to interacting
company organizations in general.

DiscussioN

This study has put forward the problems and requirements of
today’s broadened and complex supply chain performance
measurement systems as they are much distinctive from the
traditional performance measurement systems. The im-
portance of the ‘balanced scorecard” approach and significance
of the SCOR model as the foundation of the performance
management system are highlighted during the study. Multi-
dimensional nature of the issue is evident, involving the con-
cepts of “total quality’, ‘fit" and ‘excellence’. Also supply chain
partnerships are a key element under the umbrella of supply
chain collaboration, and it is necessary to measure them and
literature has highlighted many ways to do so. Considering
the literature analyzed on SCP measurements and measur-
ing of supply chain partnerships, the researcher proposes a
model to be further evaluated and researched. The model con-
sists of two main parts as in a supply chain partnership meas-
urement, it is important to measure the performance part of it
and the relationship part of it. Hence the author defines two
areas to be measures namely Operational Performance and
Relationship Performance and each having further measure-
ments to measure the same.

Table 6: Suggested model for Measuring Supply Chain Part-
nerships

Supply Chain Partnership

Operational Performance Relationship Performance

s Service Level(On-time in full Delivery) ¢ Degree of Information Sharing
*  Cost (Inventory, etc.)) s Goal Alignment
* Quality ¢ Value generated jointly (Savings. etc.)

* Flexibility s Design Collaboration

The study revealed that supply chain performance measure-
ment is still a fruitful research area and very distinctive sup-
portive statements have been traced for the need of further
research on supply chain performance measurement during
the review. The following are the main guidelines identified
for future research:
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More research need to be conducted on the performance
measurement tools for 21st century business models, the need
for the development of more precise frameworks and empiri-
cal testing of the performance measures and action research .
Further research on validation of developed performance
measures, determination of KPI's for partnerships and devel-
opment of models to cover virtual and e-commerce environ-
ments can be conducted. Additionally developing measure-
ment and performance systems in the form of new maturity
models supported by SCOR, to enable benchmarking could be
suggested. There is also the potential for cross-industry stud-
ies, development of metrics for measuring the performance
and suitability of IT in SCM and the development of perfor-
mance measurement metrics for responsive SC.

Immaturity of the frameworks and models are evident in this
survey and the authors believe that future contributions to the
area will come specifically from: framework development ef-
forts, development of partnerships, flexibility, and improved
collaboration among partners, agility, information productivi-
ty and business excellence metrics. Further elaboration is
needed on the fit-performance relationships, including model-
ling and case-based surveys.

The authors believe that “service level”, “business processes”,
“fit” and “excellence” are still the key for performance meas-
urement systems of future. The survey provided strong sup-
port as to the immaturity of these concepts in relation to sup-
ply chain management. To put it clearly, ‘supply chain busi-
ness excellence” deserves further attention in any future re-
search.

Future research could focus on primary data such as industrial
surveys, case study development and statistical experiments
to gain more concurrent and contextual data that would gen-
erate more accurate insights. Moreover, this study focused on
a more generalized view of the context of the study area by
referring to generally available data, information and insights.
Therefore, fir future studies, a particular organization could be
focused on which could be reviewed critically with actual in-
dustrial and statistical information obtained in collaboration
with the organization that would generate a more perceptual
and contextual view of the subject area

LIMITATIONS OF STUDY

Time limitation is one of the key restrictions that limit the
scope of research and scope of reviews that could be under-
taken during the concept paper development of this study.
Moreover, limited accessibility to resource and specifically
those of industrial statistics and statistical data that could be
reviewed to gain better insights into real-world supply chain
management, supply chain performance and supply chain
partnerships is another limitation of this study
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AFPPENDIX A

Table 3: A Taxonouzy of heastses of Supply Chain Parfomnance

Stages in

Supply
Chain

Measure

Quanti
tative

Qualit
ative

Plan

Cost

Profit

Return on Investment

Total supply chain management costs

Asset turns

Value added productivity

Expansion capability

Quality

Fill rate (target fill rate achievement &
average item fill rate)

Accuracy of forecasting techniques

sl I e L bl Bl i ]

Autonomy of planning

Perceived effectiveness of departmental
relations

Order flexibility

Perfect order fulfilment

Flexibility

Mix flexibility

Source

Cost

Supplier cost-saving initiatives

Percentage of late or wrong supplier
delivery

Quatity

Buyer-supplier partnership level

Supplier rejection rate

Supplier assistance in solving technical
problems

Extent of mutual planning cooperation
leading to improved quality

Distribution of decision competences
between supplier and customer

Quality of perspective taking in supply
networks

Information
accuracy/Timeliness/Availability

Flexibility

Supplier ability to respond to quality
problems

Make

Cost

Total cost of resources

Manufacturing cost

Inventory obseolescence

Inventory turnover ratio

Economic order quantity

Quality

Inventory accuracy

Percentage of wrong products
manufactured

Tleibility

Inventory range

Production flexibility

Capacity flexibility

Volume flexibility

Number of tasks worker can perform

Deliver

Cost

Total logistics costs

Distribution costs

Transport productivity

Delivery efficiency

Percentage accuracy of delivery

Flexibilify

Delivery flexibility

Responsiveness to urgent deliveries

Transport flexibility

Return
{customer

satisfaction)

Cost

Warranty/returns processing costs

Quatity

Customer satisfaction (or dissatisfaction)

Level of customer perceived value of
product

Customer complaints

Product quality

Flexibility

Flexibility of service systems to meet
particular customer needs
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