Economics Financial Banking & Management Journal | Volume: 11/ N°: 01 (2022), p .737.-755..

A Contingency Logic -Based Framework for Supplier Performance
Evaluation

Nacereddine Bouriche !

! Faculty of Economics , Business and Management Sciences, Mohammed Khider
University of Biskra (Algeria), nacereddine.bouriche@univ-biskra.dz
Received: .29../09.../2022  Accepted: 19.../03/2022 Published:.12../04/2022

Abstract

A contingency approach using the analytic hierarchy process method
for supplier’ selection is proposed to improve an Algerian supply chain’s
performance belongs to wires/cables industries. Although prior studies
suggested several approaches for supplier’s selection, to our best
knowledge, only few frameworks have incorporated the company’s strategy
in the supplier’ performance evaluation using the analytic hierarchy process
within a contingency logic. This paper intends to fill this gap by employing
the most common set of key performance indicators derived from the
literature with regards to expert’ opinion in wires/cables industries. Besides,
the proposed framework solved a problem of multi criteria decision
attribute. Also, it addresses a problem of using an outdated method in
supplier’ selection. Furthermore, the proposed framework suggested that
behavioural factor should be considered solely without incorporating the
price/cost metric to cancel its potential negative effect on the strategy
alignment as a contingency logic.
Keywords: Contingency theory, Supplier Performance.
JEL Classification Codes: H11..., C52..., P23...

1. INTRODUCTION

Over more than the three past decades, emphasis on upstream risk has
been gaining more attention by academics and practitioners. Outsourcing
has constantly constituted a crucial element of companies’ strategy aimed at
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improving their quality and market share. The purchasing share commonly
ranges from 30% to 90% of the total turnover(Bruno et al., 2012). Hence,
supplier’s selection process has become a critical concern faced by firms
(the buyers). In this respect, supplier’ performance improvement is
considered as an essential contributor to the buying company’s competitive
position and therefore to its SC’ performance improvement.

Decisions about selecting best supplier are usually complicated for
several aspects such as conflicting evaluating criteria and several
unquantifiable factors like the behavioural ones. Thus, Selecting the right
supplier is always a challenging mission for the procurement management.
Furthermore, supplier’ selection is a strategic concern in supply chain
management (SCM). Selection the right supplier contributes to product
innovation and helps attain efficient production processes (Dey,
Bhattacharya, and Ho 2015). Therefore, supplier selection is considered as a
critical issue in SCM for sustaining a competitive advantage.

Traditionally, supplier selection has predominantly focused on
financial performance indicators, but after 1980s another set of essential
factors including the behavioural ones, especially the non-financial key
performance indicators(KPIs) such as quality, flexibility, delivery and
environmental performance have been also highlighted (Genovese et al.,
2013; Glock et al., 2017; Kilincci & Onal, 2011; Li & Zabinsky, 2011; Liu
et al., 2019; Motevali Haghighi et al., 2016).

A study directed by PwC and the Business Continuity Institute in
2013, revealed that 75% of companies suffer at least one main supply chain
disturbance a year and most of the disturbances were the outcome of
supply-based problems(Yoon et al., 2018). Consequently, to grasp and
sustain competitive advantages, companies should improve the performance
of their supplier’ base(Glock et al., 2017). To support supplier progress in
practice, researchers have advanced decision support frameworks/systems
that assist in selecting and implementing appropriate supplier development
activities(Glock et al., 2017). A performance measurement system (PMS) is
several metrics employed to measure actions’ efficiency and
effectiveness(Neely et al., 1995) . Hence, PMS is critical for companies to
measure both the effectiveness and efficiency of their supplier. One of the
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utmost function of a PMS is supporting the employment of strategies at
several levels(Maestrini et al., 2018) including the supplier level.

The strategy employment at several levels of the company implies a
solid commitment in strategic planning to produce constant organisational
objectives which can then be communicated throughout the organisation
(Nair et al., 2015). Applied to supplier selection context, counting for
purchasing in strategic planning affords transparency on required supplier
roles and qualifies selection of appropriate supplier for organisational
strategic capabilities’ consolidation(Nair et al., 2015). In this vein, the
structural contingency theory (Galbraith, 1973) advocates that how well an
organization performs rests on the degree to which the strategy that it seeks
to pursue is aligned with its design. This alignment between strategy and
performance is described as “fit” in the strategic management literature
(Milgrom and Roberts, 1995). In the SC context, contingency theory
suggests that the supplier’ performance evaluation should be aligned with
the company’s strategy.

In this paper, to align the supplier’ selection objective with the
company’s strategy objective, the proposed contingency-based framework
using the AHP method suggested that the price/cost criterion which is
included in almost previous frameworks or constructs of supplier’
performance evaluation should be excluded from the evaluation criteria and
that to cancel its potential negative effect on the company’s strategic
objective; this fits the company case study as a situational/contingency
reason from the author’s observation based on a previous research on the
same company, wherein the author observed a deliveries’ delay.

To test the applicability of the proposed approach, a wire/cable
company as a case study has been chosen.

Wires and cable industries carry out three basic jobs, they transfer
communications and/or energy, or they carry loads, or they intermittently
perform both jobs. Due to these key jobs, wires and cables industries have
a significant socio-economic impact on all socio-economic sectors.
Therefore, it is indispensable to measure these industries’ supplier’s
performance for which an efficient framework should be designed. To do
this, a set of KPIs from the literature and wire/cable industry experts’
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opinions are selected to guide the buyer to have an in-depth comprehension
of the Supplier’ PM process. The framework is implemented to measure
and evaluate a wires/cables industry’s supplier’ performance in an Algerian
wire/cable company context.

The classical approach to supplier performance evaluation was simply
on the basis of cost/price factors. However, companies ultimately have
realised that their approach which stresses cost/price as the single criterion
is ineffective and needs to be improved(Parthiban et al., 2013). Thus, the
multi-criteria methods have been addressed. These multi-criteria decision
making (MCDM) methods have also become more complex as
environmental, social, or in general the behavioural factors have been added
along with the traditional criteria (Parthiban et al., 2013) For other hand, the
AHP method, can be regarded as another MCDM method as well as a PMS
which can be used to solve the problem of the criteria multitude alongside
the unquantifiable feature problem of the behavioural factors. In this paper,
to overcome the criteria multitude problem and to cancel the price/cost’s
effect on the company’s strategic objective, a framework based on the
contingency logic and the AHP method is introduced for supplier’
performance evaluation.

To the best of our knowledge, this is the first paper that deals with the
wires/cables industries in terms of supplier’s selection using the AHP
method from the contingency theory approach view point. Besides, there is
no a unique or universally agreed model/framework for supplier’ selection
for all buyers’ types. furthermore, the study integrates the exploration of the
general literature on the related KPIs and the wire/cable experts’ opinion to
design a comprehensive set of KPIs that suits the company case study from
a contingency logic. More importantly, the study lends a clear sign to the
necessity of excluding some performance evaluating criteria/factors for the
supplier as a contingency theory logic, wherein the company’s strategic
objective has been considered. A framework is introduced to fill these gaps
and guide top decision-makers in improving their supplier’s selection
process. Due to the flexibility of the proposed framework, it can be
implemented for other supplier belong to other industries’ scenarios.
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The paper is structured as follows. In Section 2, the relevant literature
is revised. The suggested framework is presented in Section 3. Section 4
defines the real-life case study alongside research methods and data
collection. The numerical experiments, results analysis and discussion are
shown in section 5. As a final point, conclusions and perspective research
are drawn in Section 6.
2. LITERATURE REVIEW

In this section, some pertinent papers are reviewed, by which
approaches/frameworks and a number of metrics to supplier’s performance
measurement and selection are presented.

Kilincci and Onal(2011) suggested a fuzzy AHP- based methodology
to solve the supplier selection problem of a washing machine company.
They used Macros in MS Excel to calculate the priority weights of the
alternatives based on the questionnaire forms. A comparative analysis
between the methods Fuzzy TOPSIS (Fuzzy Technique for Order of
Preference by Similarity to Ideal Solution) and Fuzzy AHP has been made
in the context of supplier’ selection decision making; both methods were
applied to the selection of supplier of a company in the automotive
production chain (Lima-Junior & Carpinetti, 2020).

Galankashi et al.(2016) proposed an integrated Balanced Scorecard—
Fuzzy AHP model to select supplier in the automotive industry. Measures
used in the study were gathered using a literature survey and Nominal
Group Techniqgue. A modified variant of the Fuzzy Preference
Programming method was proposed and demonstrated for supplier’
evaluation with the example of a hypothetical metal manufacturing
company in the environment of an electronic marketplace (Chamodrakas et
al., 2010). Inemek and Tuna (2009) conducted an extensive literature
review of Global supplier selection strategies and implications for supplier
performance from a Turkish supplier’ perception . Findings revealed that
quality, delivery, and price along with commitment and trust are the utmost
dimensions in global supplier selection and establishing long-term supply
relationships. The authors reviewed 311 studies published in refereed
journals between 1990 and 2007 related to procurement and logistics. The
study illustrates that 44 criteria were used in the evaluation and selection of
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suppliers, wherein quality found to be the highest frequency and was
perceived to be the most important criterion, followed by delivery and cost.

Parthiban et al.(2013)presented an advanced approach of MCDM
techniques . They applied the fuzzy logic, strength-weakness-opportunity-
threat (SWOT) analysis, and data envelopment analysis (DEA) on an
automotive component manufacturer. Their approach includes quality,
delivery, productivity, costs and services as supplier’ performance criteria.
Parthiban and Abdul Zubar(2013) proposed An integrated multi-objective
decision making process for the performance evaluation of the supplier
through the application of the MISM technique (modified interpretive
structural modelling), impact matrix cross-reference multiplication applied
to a classification, and AHP. Their decision model compromised 10 criteria
including the cost. The study was done in an automotive component
manufacturing industry. Sevkli et al.(2007) integrated the data
envelopment analytic technique and the AHP dealing with a real case study.
Their framework employed more than 20 criteria including the cost.

A two-step approach using fuzzy AHP and fuzzy technique for
TOPSIS has been proposed for MCDM and illustrated using a numerical
example. Beikkhakhian et al. (2015) used a hybrid approach including the
interpretive structural model, the fuzzy hierarchical analysis method , the
TOPSIS model and the fuzzy TOPSIS method alongside the AHP method.
Polat and Eray(2015) integrated the AHP method and the evidential
reasoning (ER) to supplier selection in railway projects. Their model used 8
criteria. Liu et al.(2019) developed A fuzzy decision tool to evaluate the
sustainable performance of supplier in an agri-food value chain according
to the triple bottom line of economics, environmental and social aspects.
The proposed model integrates triangular fuzzy numbers (TFN), AHP and
TOPSIS.

The relevant literature shows minimal research on the supplier’
selection using both the AHP method with regards to the contingency
theory while excluding the price/cost factor from the contingency theory
view point to emphasise more the company’s strategic objective
importance. Furthermore, the suggested framework deals with experts’
opinion while considering the related literature and that makes the proposed
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approach more realistic and robust. Moreover, the complexity of
mathematics models has been avoided to simplify using the proposed
framework for operations managers.

Due to their active time, operations managers tend to use
straightforward methods in their daily activities. On the other hand, despite
the fact that the above frameworks are supported by robust mathematics
models. Though, from a simplicity viewpoint, their implementation needs a
substantial knowledge in software engineering or in mathematics.
Therefore, this study aims to afford a practical and simple model that
operations managers (or the buyers) can easily employ in selecting their
supplier. Although AHP is a powerful MCDM , its implementation is
undemanding and has a shallow learning curve (Mead 2008). These reasons
have motivated the author to propose a framework for Supplier’
performance evaluation to enhance the decision-making process and to
improve the outcomes related to the supplier’ PM in an Algerian SC
context.

The application in a wire/cable company illustrates the effectiveness
of the proposed framework. Finally, the case company's SC manager is
illustrated with the proposed framework's results to improve their supplier’
selection outcomes.

3. THE PROPOSED FRAMEWORK
3.1 Contingency theory logic to supplier’ performance
evaluation

It is obvious that supply chain’s nature is a system or a set of
subsystems i.e., the supply chain partners in which the supplier consists one
of the main partners of almost any supply chain’s type is a subsystem.
Consequently, it is not avoidable to ignore the system thinking when
studying the supply chain or any of its subsystems concepts such as the
environmental suprasystem, the interrelated nature of its partners as
subsystems and the system boundary notion which lead to the concepts of
"closed" and "open" systems which have been predominantly useful in
integrating process, quantitative and behavioural or qualitative constructs
(Luthans and Stewart, 1977). Although, each construct from several
approaches to management has been efficient in specific situations,
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quantitative constructs have had substantial difficulty accommodating
behavioural or qualitative factors, and behavioural theorists have been only
slightly effective in solving management problems more adaptable to
quantitative approaches. There is need for a new theoretical framework for
management that can Integrate diverse process, quantitative and
behavioural concepts in- to an interrelated theoretical system and defining
specific functional relationships between situational factors, management
concepts and applications, and organizational performance (Luthans and
Stewart, 1977). In this sense, the AHP can accommodate both the
qualitative/behavioural factors and the quantitative ones as it can constitute
the new theoretical framework solution for management that can integrate
diverse quantitative and behavioural concepts in- to an interrelated
theoretical system especially in terms of supplier’ performance
management. For other hand, the situational approach argues that the most
effective management concept or technique depends on the set of
circumstances at a particular point in time (Luthans & Stewart, 1977). In
this line, contingency theory (Thompson, 1967) infers that no a paramount
method can be conducted in all circumstances i.e., that there is no single
superlative way or theory to manage an organization (Flynn et al., 2010a).
For instance, organisations are always established in an environment which
consists of an internal and a situational external context (\Waterhouse and
Tiessen 1978). Hence, the environment forms the organizations’ structures,
processes and technologies alongside customers and supplier which are an
important part of a manufacturer’s environment.

As an extension to contingency theory, structural contingency theory
(Chandler, 1962 as cited in Luthans and Stewart, 1977) suggests that how
well an organization performs depends on the extent to which the strategy
that it seeks to pursue is aligned with its design. This alignment between
strategy and performance is described as ““fit” in the strategic management
literature (Flynn et al., 2010). Applied to SC, structural contingency theory
suggests that supplier’ performance evaluation and selection should be
aligned with the manufacturer’s strategy. In addition to organizational and
environmental contingencies, a third type of contingency recently emerged
in strategy research is the level of performance attained by a business.
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Similar to the role played by environmental and organizational
contingencies, the level of performance also dictates a range of strategic
options available to a business. For example, the alternatives available to a
firm whose performance is steadily declining are very different from those
available to a firm that is constantly increasing its performance level
(Harrigan,1980 as cited in Ginsberg and Venkatraman, 1985).
Consequently, any comprehensive approach for defining the domain of
contingency perspectives of strategy should also include performance as a
key contingency influence(Ginsberg & Venkatraman, 1985).

From the structural contingency logic, our approach proposes that the
AHP method should deal only with the behavioural factors accounting for
the strategic objective of the company to avoid the effect of the cost/prices
on the strategic objective of the company. On the other hand, AHP has been
implemented to enhance the behavioural measurements and overcome the
inconsistency problem that frequently occurs when dealing with
behavioural factors. Applied to supplier’ performance evaluation and
selecting, dealing with both behavioural and quantitative (i.e., prices/cost of
raw materials in our case study) at the same time using the AHP can lead to
results that would contradict the strategic objective of the company. Also,
AHP has been chosen due to its simplicity. Simplicity here can be regarded
as another situational factor from the structural contingency logic and as a
rational reason to apply the AHP.

AHP is implemented to rank a set of supplier’ performance according
to the most common set of KPIs derived from the literature and the
wire/cable industry's experts: quality, delivery, and flexibility. Finally, the
importance of each criteria is attained that can help the buyer to improve the
PM processes and to reveal the top performant supplier according to the
company’s strategy.

3.2. Supplier’ KPIs in the wire/cable industry
In this section, several performance indicators, while exploring the
related literature and according to an in-depth interview’s result with a
heterogeneous sample of experts (Saunders et al.,, 2012) from the
wires/cables industry, are introduced from which relevant KPIs are
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identified (Table. 1).

KPIs(criteria and sub-criteria) References
1. Cost /Price (Beamon, 1998; Kim et al., 1997;
Whicker et al., 2009)
2. Customer service (responsiveness to inquiry) (A. Gunasekaran et al., 2001, 2004;

Hammami et al., 2020; Posselt &
Gerstner, 2005)

3. Flexibility/Reliability(response time and problem-solving  (A. Gunasekaran et al., 2004; Whicker
ability) et al., 2009)

4. On-time deliveries (Time-based performance indicator) (Azzone et al., 1991; Beamon, 1999;
Dibrell et al., 2005)

5. Quality requirements (raw material quality, compliance to  (Azzone et al., 1991; Angappa
regulations and specifications and quality of delivery Gunasekaran & Kobu, 2007; Persson
documentation and instructions’ compliance) & Olhager, 2002)

6. Environmental performance (Blome et al, 2014; Motevali
Haghighi et al., 2016)

Table 1. Vital KPIs used in wire/cable industry based on literature and
experts’ opinion

3.3. The AHP method

Due to its ease of use and flexibility, AHP (Saaty & T.L, 1980) has
been considered one of the utmost prevalent MCDM methods so far (Ho &
Ma, 2018). It bears behavioural aspects; that was considered a progression
compared to other MCDMs methods (Emrouznejad & Marra, 2017).
Moreover, it permits to weigh the decision-making inconsistency (Saaty &
T.L, 1980), which is considered a distinguishing property compared to other
MCDM methods.

In this study, AHP incorporated behavioural KPIs while quantitative
ones which were the cost/prices in our case study have been excluded from
the model from the structural contingency point of view and that to measure
the supplier’ performance without affecting the strategic objective of the
company case study. Also, AHP permits to embody the experts’ obsolete
judgments. Accounting for these factors would make the proposed model
more effective.

Furthermore, appropriate software like the SuperDecision software
enables the decision process considerably, where the inconsistency degree
of the decision process can be measured effortlessly. The pairwise
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comparison can be repeated to reduce potential conflicts, which constitutes
another advantage of the AHP method.

4. AREAL-LIFE CASE STUDY
4.1. Research methods and data collection

This research embraced a case study approach based on an
observation of the author during a previous research(Nacereddine et
al., 2011), where two main problems which were a delay on a
number of deliveries and the price/cost-based method in selecting
supplier have been observed. The research has been conducted on a
wires/cables industry's supplier. The triangulation method has been
employed as a data collection method (Saunders et al., 2012), where
a combination between the in-depth interview with a heterogeneous
purposive sample of wires/cables experts and archival research
alongside partial literature review have been conducted (Saunders et
al., 2012).

4.2. Profile of the company
The company named ‘Entreprise National des Industries des

Cables Biskra” (ENICAB) has been established on 1982 with a
14000 tone /year as production capacity of wires/cables and 800
workers. On 20/05/2008, ENICAB became a General Cable’s
branch. The company covers about 35% of national needs in all wire
/cable types. Actually, an Algerian industrial group has bought all
General Cable shares.

The supplier which were the subject of the study consists of a
set of a cooper’s supplier. The cooper constitutes the principal part of
purchased raw materials; it also constitutes the primary strategic raw
materials.

Since the company produces a large number of cables/wires
types .It has been dealt only with the supplier of strategic raw
materials as a non-probabilistic sample (Saunders et al., 2012).

5. IMPLEMENTATION OF THE PROPOSED FRAMEWORK
The AHP implementation as a proposed MCDM technique involves
three key stages: (A) Diagnosing the problem; (B) Structuring the decision

model, (C) Pairwise comparisons construction (D) Assessing the model and
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(E)Results including supper matrices development and discussion
(Thomas., 2008).
5.1. Diagnosing the problem

The supplier of cooper (8mm @) as the strategic raw material are the
subject of the proposed AHP. This type of raw materials represents about 45
% of the overall materials’ quantities.

Actually, the company is in progress to implement the I1SO
9001:2008 procedures, Nevertheless, the problem of supplier’ PM, to this
date, is being undertaken in an outdated way which is a cost-based decision
method. Further, the company does not apply neither AHP method nor any
modern MCDM method concerning its supplier’ PM and selection.

Recently, the company received a future project of supplier selection
which has been designed as a corresponding phase to be in compliance with
the 1SO 9001:2008 procedures. However, the aforementioned future project
Is not an MCDM technique and cannot measure the inconsistency of the
decision making process. In these backgrounds, all the pair-wise
comparisons have been done depending of the buyer’s experience in
collaboration with the author.

5.2. Structuring the decision model
A MCDM software called ‘SuperDecisions'
(www.superdecisions.com) has been employed to carry out all calculations
and form the AHP structure. Figure. 2. Illustrates the proposed model.
5.3. Pairwise comparisons
The total number of pairwise comparisons is eleven as a specific nine-
point scale has been used to conduct all pairwise comparisons; wherein
even values are intermediate values (Thomas., 2008). Subsequently, we
have 11 matrices: for the criteria cluster there is one matrix and for the sub-
criteria clusters there are two matrices; the first is for the sub-criteria under
the ‘raw material compliance’ node; it covers quality of raw material,
documentations’ quality, compliance to regulations and environmental
performance. The other one is for the sub-criteria cluster related to
flexibility criteria which covers time to response and solving problem
ability nodes. Hence, the rest are eight comparison questionnaires for the
five alternatives for all the eight covering criteria (figure. 2).
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Figure. 2. AHP model construction’s screenshot
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5.4. Assessing the model
The priorities of the factors are calculated. The limit matrix output can
be transformed to the relative priorities which are the company’s potential
supplier’ total preferences and the prominence of the related evaluation
criteria.
5.5. Results (supper matrix development) and discussion
The eigenvectors, which have been figured by the software, are
presented by The Limit Matrix. Table. 2. Shows the concluding results.

Table 2. Alternatives (supplier)priorities and ranking

Alternatives Priorities Ranking
Supplier B 0.0702 5
Supplier E 0.1328 3
Supplier A 0.3488 1
Supplier C 0.3197 2
Supplier D 0.1285 4

Table 3. priorities of main evaluation criteria

1.1. Compliance of raw materials 0.25

1.2. Time delivery 0.5
1.3. Instruction compliance 0.125
1.4. Flexibility 0.125
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The relative importance of evaluation criteria is depicted in Table. 3.
Regarding these criteria, ‘delivery time’ was found as the highest significant
one (0.5), followed by ‘Raw material compliance’ (0.25). The rest of the
evaluation criteria, namely ‘Flexibility” and ‘Instructions’ compliance’ were
found less important than the first two criteria. Their relative priorities were
the same (0.125). As to alternatives (Table. 2), the top preferred potential
supplier’s performance was ‘supplier A’ (0.3488), followed by ‘supplier C’
(0.3197). The following supplier’ performances were ‘supplier E’ (0.1328)
and ‘supplier D’ (0.1285). The smallest preferred supplier’s performance
was ‘supplier B’ (0.0702).

According to table.2., from the contingency logic view point, pairwise
comparisons should be carried into line with the company’s strategic
objective. In this context, in the in-depth interview, the author advised that
the buyer should allocate more importance to ‘raw material compliance’
criteria and the ‘delivery time’ which fit more the company’s strategic
objective. Hence, the buyer has attached double prominence to the ‘delivery
time’ criterion (0.5) dissimilar to the ‘raw material compliance’ criterion
(0.25), and a same prominence was given to both the ‘flexibility’ criterion
and the ‘Instructions' compliance’ criterion. That can be reached only when
the price/cost criterion should be cancelled as a contingency point of view.

6. CONCLUSIONS AND SOME RESEARCH PERSPECTIVES

In this study, the wires/cables industry supplier’ performance has been
measured and evaluated through a structural contingency AHP-based
framework, wherein the problem of decision-making related to supplier’
performance has been solved in conjunction with the company’s strategy.
According to the company’s experts, the competitive position of the
company has declined to the second one in the marketplace; this can be
considered as a benchmarking performance’s point. Therefore, the company
should review its whole supply chain performance including its supplier’
performance measurement method.

Evaluation supplier’ performance by the buyer can be regarded as a
starting point to contribute to the company’s performance improvement and
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its SC’s performances. In this respect, the AHP method and the contingency
logic can present a decision- support roadmap to realise this complex task.
Findings revealed that using outdated performance measures such as
depending only on price/cost metrics is not enough as it would lead to
contradiction with the company’s strategy. Furthermore, findings
demonstrated that integrating the experts’ opinions and the literature review
constitutes a significant back-up structure for the decision process
improvement.

The proposed framework would help the buyer to have a more
effective decision making process for supplier’ performance evaluation and
selection. Consequently, it will contribute to the SC performance
improvement.

Accounting for a new research that advances the establishment of a
long relationship based on trust and collaboration between the buyer and the
supplier will contribute significantly to the supplier’s performance
improvement as it will constitute a good compliment for this research.
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