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Abstract —Supply Chain Performance (SCP) depends on
several factors additionally its length and the yield of its
members. However, manage a Supply Chain (SC) means well
managing knowledge as sharing them between actors involved in
this process. Knowledge Management (KM) has, of appearance, a
direct impact on SCP, but its formalization remains always
ambiguous. In this context, this paper aims to determining the
KM impact on the SCP through highlighting the relation between
KM Elements (KME) and SCP Evaluation Criteria (SCPEC).
Our approach consists, in the beginning, to position the
knowledge concept in the SC through a conceptual model that
identifies the KM impact on SCP based on mutual relations.
Afterward, we adopt the House Of Quality (HOQ) to evaluate
and measure the impact of each KME on whole SCPEC,
similarly, the impact of whole KME on each SCPEC. An
implementation example is proposed in the end.

Keywords—Supply  Chain  Performance,  Performance
Evaluation Criteria, Knowledge Management, Conceptual Model,
House Of Quality (HOQ).

I. INTRODUCTION

Companies are often eager to look for a maximum
performance level of their SC. This performance depends on
the SC structure, as well as several elements appearing in this
chain. Besides, it allows the company development and ensures
a good brand image as well as a competitive advantage.

The SC and performance characteristics evolution generates
a questioning on instrumentation and methods of piloting used
until then. The definition and the setting-up of performance
indicators raise numerous problems connected in particular to
the performance notion evolution. Indeed, in this paper, we are
going to study the performance notion, performance indicators,
performance measurement, and finally criteria to measure this
performance, etc. These elements have a strong relationship
with knowledge and know how, in other words with
knowledge acquired by the SC actors.

Nowadays, the KM has an important place in the economic
and social environment. For this reason, many companies are
looking to differentiate themselves with this new concept;
therefore it became one of the primary objectives of each
organization. These organizations must manage besides their
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financial, products and informational flows, their knowledge
flow.

Any organization seeks to be reliable, efficient, agile,
sustainable, etc. These criteria can’t be achieved except with
the effective KM. This management level allows it to excel on
all levels because whoever manages well its knowledge, both
explicit and implicit, can also wonderfully manage its resources
without troubles or problems.

In the literature, there are several studies that have been
developed to identify, for example, the KM impact on
organization performance [30] or to show the effect of
knowledge and information sharing on SC performance [29],
etc. However, few works have studied the impact of KME on
all criteria, influencing overall SC performance, or the extent of
their impact.

The present work aims to evaluate and to measure the KM
impact on SCP. Therefore, a conceptual model is proposed to
clarify the relationship between KME and performance
evaluation criteria and hence clearance of the KME impact on
SCPEC. Moreover, we propose a methodology to measure the
KME impact on overall SCPEC using the HOQ.

II. SupPLY CHAIN PERFORMANCE EVALUATION CRITERIA

A. Concepts

Alongside the traditional measure of productivity, other
forms of performance have been gradually imposed. Induced
by competitiveness, not only mono criterion based, (cost
reduction), performance must nowadays be multi-criteria,
taking into account different indicators to ensure the visibility
and performance of all processes that interact in a SC. Several
works on performance study concern the physical, financial
and information flows [6].

Under the term "performance" there are three notions that
are performance indicator, performance measurement and
evaluation that we detail thereafter.

1) Performance indicator

The Key Performance Indicator (KPI) can be defined as
indicator having a significant impact on the overall
performance of an organization in the field of strategic, tactical



and operational planning and control [7]. We distinguish
various types of performance indicators which can be classified
according to the performance nature: external or internal
indicator.

In a general way, the indicator has sense only with regard to
a piloted action. It is thus closely linked to a precise action
process. It has to correspond to an objective and measures
objective achievement (result indicator) or informs about the
good progress of an action to reach this goal (piloting
indicator). It is intended for use by specific actors.

2) Performance Measurement

The measure allows informing the performance affected by
the system/process [2]. It is returned by the indicator and
should reflect the real state, compared with the wished state
(objective). The capacity to measure processes performance
can be seen as an important prerequisite for the improvement.
Companies have increased, during these last years, the
possibilities offered by their performance measurement
systems.

When measuring the SCP, it is important to place a
company in terms of its maturity level given the variations, at
different maturity levels, in the strategies interval to be
adopted, setting organizational work and approaches used to
measure performance [10].

3) Performance evaluation

Evaluation enriches the information given by a simple
measure, and delivers an interpretation with regard to a global
vision or a reference frame. Thus, contrary to the measure,
which retains an important role but sticks to the effects,
evaluation is more general: we try to go up the causes and also
decide on the objectives and their implementation [22]. The
evaluation is based on a model, either emulate the future
system or to interpret the real system. This is not simply
measuring the intrinsic value of objects but to establish a
preference order.

The performance evaluation is used either to design a new
system (or modify the existing system), or to control an
existing system. In this context, several proposals of SCP
evaluation process examples are proposed in the literature [23].

B. SC Performance Evaluation Criteria

In literature, the majority of authors often use the criteria of
effectiveness, efficiency, reactivity and flexibility to estimate
the SCP. In addition to these four basic criteria, we noticed the
emergence of sustainability criteria on most recent publications
of science community [17]. Besides, we noticed that in certain
researches, authors introduce other performance criteria in a
specific activity context in the SC such as: robustness [38],
agility [39], profitability [13], productivity [13] and reliability

(1]

Our vision consists in widening the application of these last
criteria on all SC activities and in integrating them with the
basic criteria. Nevertheless, we consider that the effectiveness
criterion is integrated into the efficiency criterion and that the
flexibility is a part of characteristics of the agility criterion
[18]. Thereby, we conclude that the SCP depends on the
following performance criteria: efficiency, reactivity,

reliability, agility, productivity, robustness, profitability and
sustainability, (Table 1).

TABLE L SUPPLY CHAIN PERFORMANCE EVALUATION CRITERIA

Criteria Definition

Efficiency Consists to make things right [40].

It is the ability and responsiveness of steering faced with
an unexpected event, both endogenous as a machine
failure, and exogenous as a significant change in the order
book [14].

Reactivity

It is the probability of not having a malfunction during a
given time under given conditions. Such as, deliver the
right product at the right place at the right time from the
first time in compliance with specifications [15].

Reliability

It is the adaptability of processes, organizations and
supply chains that are sought to cope and develop in
unstable, turbulent, uncertain and risky environments [21].

Agility

The ratio between the production of a good or a service
and all the inputs required to produce it. It constitutes, in
fact, a measure of the effectiveness with which an
economy takes advantage of resources that it has to
produce goods or provide services.

Productivity

[37] describe a robust plan if and only if it provides low
dispersion of its characteristics despite the disruptive
fluctuations of uncontrollable factors.

Robustness

It is basically a discount rate whereas it is usually
measured as a ratio between income flows and capital
stock [28].

Profitability

The set of corporate sustainability strategies that are
dedicated to recognize both, the sustainability of the
market as well as social and environmental sustainability
[25].

Sustainability

III. KNOWLEDGE MANAGEMENT

A. Concept of knowledge

For the Greek philosopher Platon, knowledge is what is
necessarily true (episteme). On the other hand, the faith and the
opinion ignore the reality of things, reason why they are within
the framework of likely and the apparent.

The knowledge has its starting point in the sensory
perception, then follows the understanding and ends finally on
the reason. It is said that the knowledge is a relation between a
subject, an object, an operation and a representation.

In the scientific literature, we find a large number of
definitions relating to the knowledge concept. We illustrate
some of them in table 2.

TABLE IL RELATIVE DEFINITIONS TO KNOWLEDGE

Author Knowledge Definition

The knowledge is a set of information (data set of
constraints type, rules, best practice, experiences) having
a sense to a person in a given context.

(9]

The knowledge is seen as a process of decision, built
around two dimensions: the dimension of "the being",
[24] which allows an individual to build his "world vision",
and the dimension of "doing", who allows an individual
to act on the world.

The knowledge concerns the set of the knowledges and
the know-how mobilized by the actors within the
[35] framework of their activities. knowledge is really
knowledge only if it is taken in the action and it has
senses only for those who produce it and for those use it.




The knowledge adds value to an organization through its
contribution to products, processes and people, while
[8] KM transforms the information, data and intellectual
assets in sustainable value by identifying useful
knowledge for management actions.

The knowledge is considered as the key factor of
company success, it is considered as the foundation of
[36] the competitive advantage. it adds the value to an
organization by its contribution to products, processes
and people.

B. Knowledge Management (KM)

KM can be defined as "the generation, representation,
storage, transfer, processing, application, rooting, and
organizational knowledge protection. Organizational memory,
information sharing and collaborative work are also closely
related to KM concept". [32]

KM is not only a practice under the science philosophy
guidance, but also a necessary requirement of globalization and
knowledge-based society, further it is a process, in which the
staff continuously transfer personal knowledge into
organizational knowledge, and then increase individual
knowledge through the organizational knowledge repository
[20]. KM offers new insight for upgrading and transferring
knowledge as well as practices within SC which helps in
improving SCP in order to adopt KM effectively [26].

IV. POSITIONING OF KM ON SuPPLY CHAIN PERFORMANCE

Knowledge is the most important and critical factor of all
resources that an enterprise manages for strategic Supply Chain
Management (SCM) implementation [11]. Knowledge is the
link between SC groups that work together in order to maintain
an integrated and coordinated SC.

Therefore as a significant performance factor of the SC,
Knowledge should have some properties for making successful
SC decisions [5] namely:

¢ Knowledge should be accurate.

¢ Knowledge should be accessible when it is needed. The
knowledge obtained after it is needed becomes invalid.

e Knowledge should be in the manner that it is needed.
Useless and invalid knowledge should be eliminated.

e The knowledge cost should be of an acceptable level.

KM is a process through creation, accumulation,
organization and knowledge use helps to achieve goals and to
improve organizational performance [29]. It is clear that KM,
that is a knowledge intensive activity, is significantly active in
SCM. Knowledge is considered as the rivalry advantage source
because it provides through its instantiation a share of
commercial data and information in a controlled way. Also it
helps to maintain an integrated and coordinated SC.
Knowledge is the foundation stone of managerial decisions
[27]. Despite the fact that sharing knowledge is important, its
effect on SCP depends on which information is shared, when
and how it is shared and with whom it is shared [19].

Knowledge share throughout the SC is a significant factor
in today’s global economy in SCP terms [3]. Knowledge also
becomes the most important element for matching the supply

and demand better, so that the SCP can be improved [12].
Moreover knowledge share is used as an important integration
element for optimizing performance throughout the SC. [34]

However, knowledge sharing among groups of SC actors
could accelerate the flow, increase efficiency and productivity,
and provide quick access to necessary knowledge.

It is a sensitive approach to customer needs and a quick
answer to altered customer needs. Thus knowledge share
would gain a long term advantage in terms of rivalry for the
organization [4], [33]. Business and academic worlds agree that
rivalry advantage can be obtained by efficient KM [31].

V. MODELLING THE RELATION BETWEEN KME AND SCPEC

Several academic studies have attempted to identify the
critical element of KM that influences mainly the SCP [16],
[29]. However, our research approach aims to study
simultaneously all KME influencing the overall SCP. In this
context, we propose a conceptual model (Figure 1) that
illustrates the relationships between KME and SCPEC.

Agility A
ENRICH CREATION
ACQUISITION Reactivity
v Robustness
CAPITALIZATION . Reliability a
Sustainability v
Efficiency
VALORIZE APPLICATION
- SIS Productivity
TRANSFER
Profitability |

Fig. 1. Modeling the relationship between KME and SCPEC

We consider that KME are grouped under six main titles,
namely:  Acquisition,  Transfer,  Sharing,  Creation,
Capitalization and Application. However, SCPEC are grouped
under eight titles that are: Reactivity, Reliability, Robustness
Efficiency, Profitability, Productivity,  Agility, and
Sustainability (3RE2PAS).

¢ Knowledge acquisition: Knowledge is the main capital
of modern companies, thus its capture is becomes a
necessity as well as the internal skills development. The
knowledge acquisition through the recourse to external
experts allows to increase the knowledge repository and
to improve the know-how development levels. It helps
to enrich the skills, to provide training, to encourage
integration and to favor learning. This new environment
of movement, activity and improvement research leads
to agility and reactivity.

e Knowledge transfer: It can manifest as an interaction
between two people, a transfer between a person and a
group of people or also an activity that takes place
between two groups of people. This transfer must be
intentional, with a clear desire to transfer knowledge to
one or more recipients who are able to implement them.
This means that in practice any knowledge transfer
works only if the recipient integrates the message and



applies it. However, the transfer requires an important
commitment of actors and organizational support
(infrastructure, animators, time clearances), but also it
allows to become more sensitive and aware of customer
expectations hence its fidelity moreover it increasing
gain of market parts and afterward, the profitability
improving.

e Knowledge sharing: It is a collective dimension where
every person of product / service development team
makes its contribution to the company intelligence
and/or to the company memory. In a collaborative and
concurrent environment, the exchange and the sharing
must be voluntary and permanent. They must be made
between the various levels of staff to allow the
processing time minimization, the research, the check or
the approval. This time gain allows the employees to
have an extra time to produce furthermore. In fact,
knowledge sharing in manufacturing companies allows
fast and effective workflows so it supplies a special
compromise between all actors, hence best productivity.

e Knowledge creation: It comes from the need and is
linked to the brain faculty to adapt itself and to design.
But all company actors are not equal in front of this
creativity capacity. Thus, in the same business, know-
how is different from one person to another. To create a
knowledge means being more active and more
intelligent to solve problems and to overcome obstacles,
that is also to be more strong in an unstable and
disturbing environment, hence improving company
robustness.

e Knowledge capitalization and application: Knowledge
capitalization is action to extract, formalize and
preserve the knowledge acquired and held in the daily
practice of an activity, essentially the know-how and
feedback. This is an activity that is approached using
capitalization tools in order to retain and secure the
company's memory (risk of knowledge loss). When
knowledge security became among the first objective of
an organization, it indicates that this organization has
reached a fairly significant level of maturity and
consciousness that allows it to last and resist face of
market fluctuations and remain competitive in
compared to competitors. Besides, the organization
would be more reliable in customer’s eyes. Once
capitalized, knowledge application becomes simpler
and easier. This application is an acceleration of
knowledge natural transformation in use, use of
versions, forms, comments, experiences, images, cases,
etc. All of those pieces of knowledge are preserved by
specific tools guaranteeing their re-use and enrichment,
while optimizing time, effort and resources. That makes
the organization effective, efficient and successful.

VI. EVALUATION AND MEASURE OF KME IMPACT ON SCPEC
USING HOQ

Quality Function Deployment (QFD) is a structured method
that uses the seven management and planning tools to identify
and prioritize customers’ expectations quickly and effectively.

Beginning with the initial matrix, commonly termed the HOQ,
the QFD methodology focuses on the most important product
or service attributes or qualities.

There are many different forms of the HOQ, but its ability
to be adapted to the requirements of a particular problem
makes it a very strong and reliable system to use. Its general
format is made up of six major components. These include
customer requirements, technical requirements, a planning
matrix, an interrelationship matrix, a technical correlation
matrix, a technical priorities/benchmarks and targets section.

Our approach consists in adapting HOQ to estimate the
KME impact (considered as technical requirements) on whole
SCPEC (considered as customer needs “the company itself for
SCPEC”). Afterward, fill the matrix interrelation (needs /
technical requirements) to determine the impact of each KME
on all SCPEC under the form of a rate or a percentage.
Similarly, it would be possible to determine the impact of all
KME on each SCPEC.

Each SCPEC should have a priority weighting according to
the company's eyes. This weighting is often qualitative varying
between very strong to very weak and can be transformed into
numbers using a predetermined evaluation grid with a scale of
1to9orlto5 etc.

The company can use different criteria for the SCPEC
weighting such as their synergy with its policy and strategic
objectives, by using a brainstorming or a weighted vote
according to some predefined criteria (such as compatibility
with the objectives, costs , the implementation deadline,
available resources, etc.).

Further, it is necessary to fill the interaction matrix (SCPEC
/ KME) according to the impact’s qualitative evaluation of
each KME on every SCPEC that can go from very strong to
very weak according to a predetermined grid.

The impact of each KME on all SCPEC will be determined
by equation (1). In the same way, the impact of all the KME on
every SCPEC will be determined by equation (2).

I1=% (SCPEC; *KME;) (1), J=SCPEC; *Y KME; (2)
To implement our approach, we propose to use SCPEC
complementarity as weighting evaluation criterion.

A preliminary step consists in using an interaction grid
(triangular matrix) between specific objectives of various
SCPEC. This grid allows us to build a common goal for each
binary combination of SCPEC. According to these objectives,
we can identify those who are converging (+), neutral (o) or
diverging (-). Figure 2

To weight each SCPEC we have opted at the beginning to
count number of times that SCPEC has been specified (+), (0)
and (-) with a respective coefficient (9), (3) and (1). Example
for the SCPEC agility we have the sign (+) and (o) twice and
the sign (-) three times. The initial weighting will be:

Total =2#9 + 23 + 3#]1 =27



To use a scale of SCPEC weighting from 1 to 5, we
consider frames in table 3:

TABLE IIL SCPEC WEIGHTING FRAMES
15<T<20 20<T<25 25<T<30 30<T<35 35<T<40
1 2 3 4 5
o X
. XO, x

O, x (@]
5
>| E
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Fig. 2. Weighting SCPEC according to their complementarity

The second step consists in evaluating KME impact on
each SCPEC. This evaluation is made in an intuitive way and
based on our conceptual model and the reasoning at the level of
the relations between those two concepts (c¢f. V). The
weighting will be in function of the impact intensity: strong (5),
medium (3), weak (1).

The last step consists in calculating the relative impact of
each KME on the SCPEC set and that of all the KME on each
SCPEC.

z

o z Z o

KME = o & gz § 8 &

G Z %5 E E < g

o = = g (] o =

E < E =1 o 2

SCPEC g [T e ES S S

o < < <

S

EFFICIENCY 1 5 5 5 3
REACTIVITY 2 3 5 3 5 3
RELIABILITY 5 5 5
AGILITY 3 1 1 3 5 5
ROBUSTNESS 5 1 1 5 3 5

PRODUCTIVITY 1 5 3 1 3

PROFITABILITY d 3 5 5 3 1
SUSTAINABILITY 4 5 3 3 1 5

Fig. 3. Evaluatng and measuring KME impact on SCPEC using HOQ

The HOQ results (Figure 3) relating to the application
discussed above shows that knowledge capitalization is the
most influential on all SCPEC (29%), hence, company must
focus on and well manage it to improve overall SCPEC.
Similarly, we note that robustness criterion is the most affected
by all KME (23%), so any change in KME management will
has a direct impact on the robustness criterion.

VII. CONCLUSION

We conclude that KM has a direct impact on the SCP
because every KME guaranteed one or several performance
evaluation criteria. However, the efficient KM is recommended
for an efficient SCM. Moreover, once the knowledge is
correctly capitalized (categorized, saved, etc.), continuously
enriched (acquisition and creation) and duly valued (applied /
reused, shared and transferred), their impact is reflected in a
significant minimization of errors and disturbances all
throughout the SC. Consequently, companies have to affect the
necessary importance for KM while managing their SC to
achieve an optimal global performance, in other words
guarantee that the company remains successful and competitive
in front of the market fluctuations.

In future researches, we hope validate our model and
methodology by their implementation within Tunisian
companies, through a statistical study, to specify with a real
case study, which KME are most critical and more sensitive to
realize the SCPEC.
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