5

Brazilian Journal of Operations & Production Management
Volume 2, Number 1, 2009, pp. 05-36

Analyzing the Influences of the Buyer-Supplier
Relationship on the Manufacturing Flexibility

Rogerio Odivan Brito Serrao®
Paulo Roberto Tavares Dalcol®

*Industrial Engineering Department, Pontifical Catholic University of Rio de Janeiro
(PUC-Ri0).

ABSTRACT

This study investigates the relationships among supply chain members and
its impact on the operationalization of manufacturing flexibility. It is proposed
a conceptual model and conducted a field work involving four manufacturing
companies to study the influence of four aspects of buyer-supplier relationship
(trust/commitment, information sharing, supplier development and joint
product development) on three external dimensions of manufacturing
flexibility (mix, new products and volume). From the field work the buyer-
supplier relationships are analyzed and their general characteristics and
effects on the operationalization of manufacturing flexibility and manufacturing
performance are presented. The analysis of scope and achievability factors
indicated little explored flexible options, the presence of potential flexibility or
the underutilization of flexible resources in the companies. Finding ways for
operationalizing flexibility must be prioritized in order to obtain competitive
advantage in manufacturing systems. This work shows how buyer-supplier
relationships can influence external dimensions of manufacturing flexibility
and manufacturing performance.

Keywords:  Manufacturing  flexibility,  buyer-supplier  relationships,
manufacturing performance
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INTRODUCTION

Flexibility is widely recognized as one of the most important sources of
competitive advantage for companies in extremely competitive environments.
The growing dispute for markets, short product life cycles, rapid technological
advances, demand variations, increasing customization and demand for short
delivery periods are examples of factors that determine the need for flexibility
in production systems.

Suppliers’ involvement and the consideration of their strategic role in
the supply chain and in strategic definitions of manufacturing companies are
considered essential aspects for increasing competitiveness (Cousineau et
al., 2004; Krause et al., 1998). In addition, it must be noted that suppliers
have enhanced their role in the supply chain, especially due to the intensive
industrial restructuring process during recent years in which the outsourcing
of production processes has been the main consequence. Thus, flexibility in
the production environment of the supply chains of manufacturing companies,
especially in the search for its characterization as a source of competitive
advantage, has become greatly relevant.

Several trends have emerged in the relations between the members
in the supply chain (Helper, 1994; Morris and Imrie, 1993; Matthyssens and
Van den Bulte, 1994; Lyons et al., 1990; Imrie and Morris, 1992; Simatupang
and Sridharan, 2002). These trends have led companies from an adversarial
relationship model to a more cooperative model (Simatupang and Sridharan,
2002; Bensaou, 1999; Lyons et al., 1990; Humphreys et al. 2001) which
emphasizes several changes in the producer’s behavior towards its suppliers.
Considering the buyer-supplier relationship, this new approach demands more
flexible initiatives and is based on a vision of “close relationships” between
buyers and suppliers, which can influence diverse aspects of companies’
strategies, among them, manufacturing flexibility.

The consideration of the role of members of the supply chain in the
companies’ flexibility can be found in the studies of Chang et al. (2006),
Duclos et al. (2003), Das (2001), Suarez et al. (1995, 1996), Olhager (1993),
Pérez and Sanchez (2001), Koste (1999) and Narasimhan and Das (1999,
2000). Though the study of relations in the supply chain gained importance in
research, influence of the buyer- supplier relationship regarding its effects on
dimensions of flexibility, with impact on manufacturing performance was not
sufficiently analyzed.

This work focuses on the relationships among companies in the
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supply chains and studies the influence of buyer-supplier relationships
on manufacturing flexibility. The general objective is to analyze the
operationalization of manufacturing flexibility, with focus on the aspects of
relationships in the supply chain and their impact on manufacturing flexibility,
considering the different aspects of buyer-supplier relationship based on two
research questions (RQ):

RQ1: How are buyer-supplier relationships characterized regarding
trust/commitment, information sharing, supplier development and joint product
development?

RQ2: What is the influence of buyer-supplier relationship on
manufacturing flexibility and on manufacturing performance?

This work is structured as follows. Firstly it are characterized several
aspects of manufacturing flexibility and buyer-supplier relationships. Secondly
it is proposed a conceptual model for analyzing the interaction among the
buyer-supplier relationships and the manufacturing flexibility. After that the
results from an exploratory fieldwork based on a multiple case study describe
the influences of the buyer-supplier relationships aspects on the external
dimension of manufacturing flexibility and manufacturing performance while
answering the research questions. It should be noted that the intention was
not to argue for any analytical generalization but only to answer the research
questions. Finally it is presented the conclusion remarks.
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NATURE OF FLEXIBILITY

What can be noted in the different definitions found in the literature
about flexibility is a convergence of aspects that show it as an ability (Slack,
1992; Upton, 1994; D’Souza and Willams, 2000; Frazelle, 1986) or capacity
(Golden and Powell, 2000; Zelenovic, 1982) that an organization has for
changing (Slack, 1992; Upton, 1994) or reacting (Upton, 1994) to the changes
that have happened in the environment, in respect of time, cost and effort
involved (Upton, 1994). Also it is known that manufacturing flexibility is a
multidimensional concept composed of several dimensions and elements
(Slack, 1987, 1992; Upton, 1994, 1995; Koste, 1999; Koste and Malhotra,
1999; D’Souza and Williams, 2000).

The work of Koste and Malhotra (1999) can be considered as a reference
for summarizing the elements of flexibility: range number, range heterogeneity,
mobility and uniformity. They define these four elements as components that
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may be used for defining the domain of any dimension of manufacturing
flexibility (Koste and Malhotra, 1999). Koste et al. (2004) proposed two new
conceptually distinct factors for manufacturing flexibility dimensions: scope and
achievability of flexible responses (Figure 1). The scope factor is composed of
the range number and range heterogeneity elements, and captures the scope
of flexible responses, in terms of total range and diversity of options (i.e.,
operations, products, etc.) that the organization can obtain. The achievability
factor is composed of the mobility and uniformity elements, and denotes the
achievement associated with flexible responses. In an expanded vision of the
concept of achievability factor, Koste et al. declared that this factor captures the
short term (transient) and long term (durable) penalties which the organization
incurs for seeking flexible response.
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Figure 1 — Characterization of manufacturing flexibility elements by scope and achievability
factors

Koste and Malhotra (2000) consider the individual contribution of each of
the four elements of flexibility. According to this point of view, greater flexibility
is attributed to the resource or the system that shows the highest values for
range number, range heterogeneity, mobility and uniformity. This vision can
be extended to analysis of the scope and achievability factors, considering
that a company effectively uses its flexibility when it reaches high levels of
scope (range number and range heterogeneity) and achievability (mobility and
uniformity). Though demonstrating high levels for both factors simultaneously
is considered very difficult, (Koste et al., 2004), it can be considered that with
more improvements acquired in relation to these factors, more flexible will
the production system be. The scope and achievability factors can be used to
analyze the level of actual flexibility shown by the production system.

PORTFOLIO OF BUYER-SUPPLIER RELATIONSHIPS
There are several works dealing with the classification of buyer-
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supplier relationships (Bensaou, 1999; Skjoett-Larsen, 1999). In this paper,
emphasis is given to the classification of Bensaou (1999) since, apart from
being a representative classification; it provides a managerial vision for the
types of buyer-supplier relationship. This portfolio is divided into four general
categories: strategic partnership, market exchange, captive producer and
captive supplier according to the level of specific investments made by
both partners, considering specific tangible and intangible investments. The
relationships are described below (Bensaou, 1999, pp. 36-37):
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*Strategic Partnership: both parties have posted highly idiosyncratic
assets into the relationship.

*Market Exchange: neither of the parties has developed specialized
assets to work with the other; they may work together using general-
purpose assets.

«Captive Buyer: the buyer is held hostage by a supplier free to switch to
another customer.

«Captive Supplier: the supplier enters the trap of unilaterally making
idiosyncratic investiments to winand keep the business with the
customer.

DEFINING THE ASPECTS OF BUYER-SUPPLIER RELATIONSHIP

In order to characterize the buyer-supplier relationship it is proposed
four aspects of the buyer-supplier relationship: trust/commitment, information
sharing, supplier development and joint product development. The general
characteristics of these aspects are presented below according to their
importance in developing buyer-supplier relations.

Trust/commitment

Several authors have studied the effects of trust/commitment in the
relations among business partners in the supply chain, as can be seen in the
works of Johnston et al. (2004), Lai et al (2005), Ford (1984), Gao et al. (2005)
and Dyer and Chu (1997, 2000).

Dyer and Chu (2000, p. 260) provide a definition for trust as being
‘one party’s confidence that the other party in the exchange relationship will
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not exploit its vulnerabilities”. In a relationship among members of a supply
chain, trust and commitment are central aspects, especially for building and
developing strategic alliances and inter-company cooperation (Dyer and Chu,
2000; Johnston et al., 2004; Humphreys et al., 2001). For these relationship
objectives, Dyer and Chu (2000) highlight the importance of companies
cultivating confidence and controlling opportunism, especially when they
possess specific investments in the relationship. Also, according to Dyer and
Chu, trustin the buyer-supplier relationship can be seen as an important source
of competitive advantage due to three aspects: (1) it lowers transaction costs,
(2) facilitates investments in relation-specific assets, and (3) leads to superior
information sharing routines between the partners.

Brazilian Journal of Operations & Production Management
Volume 2, Number 1, 2009, pp. 05-36

Information sharing

Exchanging information is a common and important activity in the
supply chain. Information sharing aims at adequate visibility of the businesses
through internal functions and organizations as a whole and is composed of
information like availability of resources (e.g. capacity, inventories, training),
performance status (e.g. time, quality, costs and flexibility) process status (e.g.
estimated demand, orders, delivery, replacement and services) and contract
status (Simatupang and Sridharan, 2002).

Through information sharing, members of the supply chain can extract
knowledge from the information exchanged, which can be used, for example,
as inputs for the product development project or for improving production
processes (Simatupang and Sridharan, 2002).

Simatupang and Sridharan (2002) draw attention to the problem of
asymmetric information among members of the supply chain which happens
when the parties involved in the transaction possess different levels of private
information regarding demand conditions, product, and the operations in the
supply chain. According to Simatupang and Sridharan (2002, p. 17): “the
problem of asymmetric information arises because participating firms generally
lack the knowledge required about each other’s plans and intentions to
adequately harmonize their services and activities”. These authors emphasize
that the low willingness of members in the supply chain to share with their
partners their private information entirely and with confidence is probably due
to the economic value (actual or perceived) of this information. Consequently,
it is possible that difficulties may arise in the decision making process due to
limited information or, in the best of hypotheses, good estimates based on the
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data available or perceptions of experienced decision makers. Finally, such
decisions may not produce the ideal solution (or even close to it) for the supply
chain.
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Supplier development

Supplier development may be defined as “any effort by a buying firm
to improve a supplier’s performance and/or capabilities to meet the buying
firm’s short- and/or long term supply needs” (Krause, 1999, p. 206). Supplier
development can represent a strategic weapon for the buyer. According to
Krause (1999), if the performance and qualifications of the suppliers are
considered poor, the buyer’s competitive strategy could be compromised.

In practice, supplier development is seen in a wide gamut of activities
to improve the performance or training; these range from limited informal
evaluations of suppliers and subsequent request for improving performance, to
extensive actions that may include training (formal or informal) of the supplier’s
personnel and investments in improving the supplier’s processes (Krause and
Ellram, 1997). Based on previous research, Krause and Ellram (1997) and
Krause et al. (1998) consider the diversity of activities that can be associated
with the process of supplier development, which include: (1) introducing
competition into the supply base, (2) supplier evaluation as a prerequisite for
further supplier development activities, (3) raising performance expectations,
(4) recognition and awards for outstanding suppliers, (5) promise of increased
present and future businesses if the supplier performance improves, (6)
training and education of a supplier’s personnel, (7) exchange of personnel
between the two firms, and (8) buyer’s direct investments in a supplier. Krause
et al. (1998) noted that companies tend to follow an evolutionary process in
developing and improving the performance of their supply base. It is, thus, a
process of advancement of strategies in the quest for competitive advantage
based on the search for training and improved performance of suppliers.

Joint product development

Cousineau et al. (2004) discuss the matter of integrating the supplier
in the product development process, considering that many companies have
used this strategy for gaining competitive advantage. According to them,
one of the main difficulties in the supplier integration process is the way the
interaction between the producer and its suppliers is managed.

Considering that the process of developing new products can be made
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up of a series of events, from idea generation to the final production stage,
there is a variety of possibilities for integrating the supplier in this process, as
suggested by Handfield et al. (1999) (Figure 2).

Figure 2 shows the progress of cost and flexibility during the course of a
typical project (Monczka et al., 1999). Early supplier involvement in the product
development project generates various benefits in terms of cost, flexibility,
quality, development time, functional characteristics and product technology.
Meanwhile, several barriers to this early involvement (Mclvor and Humphreys,
2004) may arise, both on the part of the producer and the supplier. These
include opportunism of the producer to extract advantage while generating
competition among its suppliers in the project activities, resistance shown by
the project people to supporting greater involvement of suppliers, suspicions
about the supplier’'s loyalty regarding opportunism in using the producer’s
proprietary information and lack of sufficient resources for buyer-supplier
interaction.

POSSIBLE SUPPLIER INTEGRATION POINTS |

@@@@@

Busmess/ Product/ Process Product/ Process Prototype Build, Full Scale

Technical Service Concept Service Engineering®) Test and Pilot/ Ramp Production/
Asse;sment Up for Operations Operations
(Preliminary)

Idea Generation:
Voice of the

Customer Development and Design

High A

Cost of design changes

/ Flexibility in design

Low

>

Time

Figure 2 — Progress of cost and flexibility during the product development stages (adapted
from Monczka et al., 1999)

RESEARCH METHODOLOGY

This study was exploratory in nature. The research methodology
followed included the definition of a conceptual model that was used as a
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reference during the data analysis. A fieldwork was conducted with four
companies in different Brazilian industrial sectors, in order to allow a wide-
view of the buyer-supplier relationships. The main data was collected trough
structured interviews using questionnaires with close-ended questions.
Following the interviews several technical visits to each company took place
in order to collect additional information by direct observation technique.
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THE CONCEPTUAL MODEL

To define a model for analyzing buyer-supplier relationships and
manufacturing flexibility, the moderating effect of the buyer-supplier relationship
type was considered. This model is shown in Figure 3. According to Sharma et
al. (1981), a moderating variable may be defined as one which systematically
modifies the form and/or the intensity of the relationship between anindependent
variable and a dependent variable. Conceptually, in the model in Figure 3,
the type of buyer-supplier relationship acts as the moderator of the effects of
this relationship’s aspects on manufacturing flexibility. As a hypothesis, this
moderation is due to the effects of the aspects of the buyer-supplier relationship
on the improvement of the levels of manufacturing flexibility. In an extended
approach, the model envisages incidence of indirect effects of this moderation
on manufacturing performance, through manufacturing flexibility.

Buver-supplier

relationship tyvpe Mix
« | New Product
A N Volume
A
Buver-supplier Manufacturing Manufacturing
relationship Flexibility | performance
aspects =
’ "
U p Cost
; Trust/commitment I Quality
' Information sharing ! - Delivery
Supplier Development Production cycle time
Joint development of products Customization

Time tolaunch new products

Figure 3 — Model for analyzing buyer-supplier relationships and manufacturing flexibility

It is considered that, in terms of competitive advantage, the main group
of flexibility dimensions to be included in a manufacturing strategy is that which
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is best perceived by customers, i.e., external flexibilities, such as flexibility of
mix, new products and volume. In this way, the external flexibilities are directly
related to the company’s competitiveness (Chang et al., 2003) so that it is
expected that these flexibility types are more affected by the buyer-supplier
relationship aspects.
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DEFINING MEASUREMENT ITEMS

Measurement items for the three external dimensions of manufacturing
flexibility (mix, new products and volume) were selected from the literature.
To evaluate these dimensions, several measures proposed by Koste et al.
(2004), Jack and Raturi (2002), Sethi and Sethi (1990) and Gerwin (1993)
can be used. Also it can be considered the scope and achievability factors
proposed by Koste et al. (2004) to describe and compare the levels of flexible
responses.

To evaluate manufacturing performance, scales that are essentially
qualitative (indirect) can be used. Several studies, like those of Narasimhan et
al. (2004), Das (2001), Pagell and Krause (2004), have used indirect measures
as an alternate scale for evaluating manufacturing performance. Indirect
scales are used to bypass possible difficulties in obtaining direct measures
(like economic measures) and to provide an overview of manufacturing
performance. This study considers the generalized measures taken from the
work of Das (2001). These measures are associated with cost, quality, delivery,
production cycle time, customization, ‘responsiveness’ and time to introduce
new products, relating to internal objectives and primary competition.

Aspects of buyer-supplier relationship are characterized based on the
adaptation of several scales developed in previous researches. Thus, for the
trust/commitment aspect, the works of Krause (1999), Johnston et al. (2004),
Gao et al. (2005), Dyer and Chu (2000), Prahinski and Benton (2004) became
the reference for the development of adapted measures. For the information
sharing aspect, measures adapted by Krause (1999), Krause and Ellram
(1997) can be used. For the supplier development aspect, measurement items
can be extracted and adapted from the works of Krause (1999), Krause and
Ellram (1997) and Krause et al. (1998). Finally, the joint product development
aspect can use the adaptation of the scales developed by Hartley et al. (1997),
Ragatz et al. (1997) and Primo and Amundson (2002).

These measures were used in a field work focusing on aspects of
buyer-supplier relationships and its impact on manufacturing flexibility and
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manufacturing performance as follows.

THE FIELDWORK

Four medium and large companies belonging to representative sectors
of the industry in the region of Rio de Janeiro/Brazil were selected. For
questions of confidentiality, they were named COMPANY A, COMPANY B,
COMPANY C and COMPANY D. Table 1 shows some characteristics of these
companies. Data was collected by means of a questionnaire distributed to key
informants in each company (Kumar et al., 1993). Key informants were those
plant managers who possessed detailed information about the production
process and about the main strategic policies of the company with regard to
relationships with the main suppliers. In other words, they were the experts
in each company. In this manner, it was interviewed one key informant in
each company occupying the position of Industrial Manager (Company A),
Production Coordinator (Company B), Production Manager (Company C),
and Industrial Director (Company D). Moreover, technical visits were made
to the facilities of each company to directly observe and gather information
about the ground reality of these companies. It was sought multiple sources
of evidence such as observation, examination of company documents, simply
interviews with other informants from the same company and from people that
have relevant relationships with the company. Thus, the information collected
as above was used to conduct several cross checking. Nevertheless, it must
be stressed that this is an exploratory study and no analytical generalization
can be argued for.

While preparing the questionnaire, it was used assertive questions for
which the respondents could rank their opinion by means of a 3 or 5 point
scales. In addition, some of the questions were framed for eliciting ‘yes’ or
‘no’ responses, regarding their occurrence in the company, and for some,
commentaries regarding the responses were requested. Also included were
open-ended questions so that the respondent could express his general
perception regarding a specific item.
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Table 1 - Charactristics of the companies studied

Company A Company B Company C Company D
Activity Electronics Automotive Oil and Gas Fuel
Production |« Manufacturing + Production Line + Production Line + Essentially Job
process and » Just in Sequence and Job Shop Shop
remanufacturing by
contract
» Production Line
and Job Shop
Product » Copiers, printers, [« Fourautomobhile + Mechanical and + Fuel filtering
PCB's and electro- | models electro-mechanical | and purification
mechanical kits. + Engines projects forthe systems
» Hightechnology » Low customization |offshore market » High
developed by the » High customization
customers customization
] High
customization
Market « Mational and « Mational and « Mational with « Mational
international international sporadic + Seasonal
+ High competition | (Mercosur) international nature
Customer-driven « Around 6% of the presence « Environmental
singularity national market « Petroleum and legislation
(Gas sector
« Expanding and
highly concentrated
Suppliers |+ General inputs « Automotive sector |« Rolled steel and « Manufacturers
and components (60% national and electronic of
» Mational and 40% international) components electrical/hydraul
international ¢ General automotive ic motors,
systems pumps, general
« Technology park hydraulic
{“service provider’) materials and
rolled steel

ASPECTS OF BUYER-SUPPLIER RELATIONSHIP
COMPANIES STUDIED

It is presented here a comparison of the buyer-supplier relationship
aspects in order to facilitate the visualization of the common practices and
strategies to the four companies studied. The objective of these analyses is to
answer the first research question (RQ1).

Regarding the supplier’s trust/‘commitment to the relationships, the
characteristics of the companies studied, as contained in Table 2, can be
highlighted.

As defined by Dyer and Chu (1997), trust in the buyer-supplier
relationship can be translated into a source of competitive advantage, based

IN THE
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on the aspects of possible reduction in transactional costs, decisions making
support regarding investments in the relationship specific assets and the
possibility of increasing information sharing between the partners. In addition,
the perspective of Johnston et al. (2004) supports this meaning regarding
greater cooperation between members of the supply chain as an incentive for
improving performance and satisfaction on the part of the buyers. From Table
2, it can be seen that all the companies value and seek to maintain the levels
of confidence and commitment of the suppliers in the relationship. This point
view is important and shows the engagement of both the producer and the
supplier in maintaining long-term and increasingly more reliable relationships.

Table 2 — Supplier’s trust/commitment in the buyer-supplier relationships
Com

=]
<

Characteristic

Suppliers currently invest in improving processes

Long-term relationship with principal suppliers

Suppliers do not see the treatment as opportunistic

Problems in the relationship are resolved together

There is joint planning in the relationship regarding future business
There is confidence that the supplier offers quality products/services
“v” indicates presence of the characteristic in the company

NN
NENRNESRNRV[E
NG
NNNERRRE

As regards supplier development in the relationships, the corresponding
practices and strategies used by the companies studied can be highlighted as
in Table 3.

Table 3 — Supplier development in the buyer-supplier relationships

Company
Characteristic A |[B |[C |D
Suppliers are seen as an extension of the business v |V |V |V
Competition among suppliers as an incentive to improve performance v |v |V
Formal/informal performance evaluations of suppliers v |V v |V
Suppliers receive feedback about formal/informal evaluations v |V |V |V
Quality certification programs for suppliers v |V |V |V
Promises of benefits for current businesses or future benefits if the | , v v

supplier improves performance (business continuity)

Technical visits to the supplier's facilities in order to improve its
performance

Technical visits of suppliers to the company for understanding the
production process and how products are used

Recognition of supplier performance in the form of awards v |V
Direct investments in training/education of the supplier's personnel
Direct investments in improving the supplier's production process v
Suppliers invest in improving the process for providing support to the v v
supplier development program
Assistance to suppliers whenever necessary v |V v |V
“v” indicates presence of the characteristic in the company

<
<
AN
<




18

Brazilian Journal of Operations & Production Management
Volume 2, Number 1, 2009, pp. 05-36

The vision of the companies studied regarding condition of suppliers as
an extension of their businesses is clear. This can easily be associated with
the modern supply chain concepts, especially with regard to interconnections
and interdependences among the links in the chain. In spite of this vision, the
general behavior of the companies studied is to not make direct investments
in their suppliers, whether through training/education of personnel or through
process improvements. This can stifle the positive effects (or generate negative)
regarding the potentialities that can be created from these investments, as
observed by Krause (1999).

What could be observed in the companies studied was the commitment
of partnership for the continuity of business. This characteristic is important
and shows that the improvement of performance on the part of suppliers was
not associated with the promise of new business (current or future) but with
continuity of business.

The objectives of process improvement are supported in the form of
periodic formal/informal evaluations with the suppliers being informed of the
results through feedback from the buyers. Another method supported by the
buyers for ensuring the process of seeking improvements is the utilization of
certifications like 1SO.

Moreover, there are frequent technical visits (of the suppliers to the
producer’s facilities and vice versa) and technical assistance to suppliers with
the objective of problems solving in the production process and to help in
identifying and making improvements. Also highlighted is the attitude of buyers
towards creating competition among their suppliers, especially based on price.
This may restrict the vision of partnership between the manufacturer and
supplier if this practice assumes characteristics of relationships that view only
the economic aspect (market exchange).

Regarding information sharing in the relationships, the characteristics
of the practices and strategies used by the companies studied are highlighted
in Table 4.

The companies studied share information regularly with their suppliers
and are willing to release any information that can potentially improve the
processes of the suppliers, as long as the information is not proprietary. Table
4 shows the common types of information exchange in the buyer-supplier
relationship, with emphasis on technical specifications, status of process/
performance, availability of resources and non-proprietary technologies. The
most common method used for sharing this information is the Internet.
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Finally, joint product development with suppliers in the relationships of
the companies studied is characterized in Table 5.

Each company has its own product development process. Integration
of the suppliers in this process is not frequent and when this happens, the sup-
pliers are generally invited to collaborate in component projects. The right time
for integration is variable. Integration throughout the process was observed
only in COMPANY B. Table 5 also shows the most frequently types of infor-
mation shared during the product development process; what stood out in all
the companies were the technical specifications and suggestions and supplier
improvement.

Table 4 — Information sharing in the buyer-supplier relationships

Company
Characteristic B |C
Frequent sharing of information with suppliers v |V
Release of any information that can potentially improve the supplier's| , | , | ,
processes
Sharing of proprietary information with suppliers
Types of information shared:

- structure of production costs

- technical specifications v
- status of the process v
- availability of resources v
- proprietary technologies
- non-proprietary technologies v
- status of performance 4
Information technology and strategies used:
- EDI v
- ERP

- MRP

- JIS/JIT/Kanban
- Intranet v
- Internet v [V [V | VY
- Telephone/Fax/Radio

- Committees/discussion groups
“v” indicates presence of the characteristic in the company

Np

AN RN{=

ANRYRYAYANANAN
<
ANRYRYAYAYAN

NENRNEN

\
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Table 5 — Joint product development in the buyer-supplier relationship

Coorm pa ny

Characteristic

A
=

B|C

L=

The company has an established product developrment process

¥ L

Suppliers frequently collaborate in the product development project

e

Extent of suppliers responsibility in the product development project

- Compaonents

'ﬂ‘
'ﬂ\

- Subsystems

'ﬂ‘

Integration moment of the supplierin the product development projecE

- concept

- development

- engineernng

- production

S EAESES

Informnation technology used in the product development project:

- EDI

Meetingsitechnical visits

- CADVCAM

- Telephone/Fax

- Intemet

IIT\.h

- QFD

ofof «f <]

Types ofinformation shared in the product development project:

- Technicalspecifications

- Market infomnation

'ﬂ\

- Production costs

- Processtechnical competence for production

- Product development project (components, subsyseEms or
complete product)

- Project status repors

- Technical suggestions and supplierimprovement

- Production capacity

<,

RSN E YR R RN RN RN

- Research of newtechnologies

wfaf )] o 2] ]2

Main difficulties in integrating the supplier in the product developrent
project:

- Supplier's lack of technical skill

- Degree of product innowvation

- Suppliers lack of technological know-how

- Difficulty of inwestment of the supplier

SRS RS RS

Main faciitators of supplier integration in the product developrent
project:

- Supplierstechnical capacity

- Involementin previous projects

- Levelof technological complexity of the project

- Dwration of the relationship with the supplier

- Suppliers financial capacity

AESESER R
'ﬂ\

- High degree of uncertsinty or product innovation

SRR AR RS

- Meed to establish partnerships during the project

AR RSRYENENER

“¢™ indicates presence of the charactenstic in the company
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Among the difficulties in integrating the supplier in the project
development process of the companies studied, the degree of product
innovation can be considered as the main obstacle. Difficulty of obtaining
investments on the part of the suppliers was indicated by only one company as
a potential obstacle to this integration. On the other hand, the main facilitators
indicated for integrating the supplier in the product development process
are the supplier’s technical capacity and the project’s level of technological
complexity, involvement in previous projects, duration of relationship with the
supplier, supplier’s financial capacity, and the need to establish partnerships
during the project.
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IMPACT OF BUYER-SUPPLIER RELATIONSHIP ON
MANUFACTURING FLEXIBILITY AND PERFORMANCE

It is described here the impact of the aspects of buyer-supplier
relationship on the three external flexibility dimensions: mix, new products
and volume. These effects are described based on comparison of the
scope and achievability factors in each flexibility dimension. It is considered
that these two factors portray the operationalization level of manufacturing
flexibility. In addition, the perception of the respondents regarding the effects
of operationalizing these three flexibility dimensions on manufacturing
performance due to the five generalized performance indicators is described.
The description of this analysis is for answering the second research question
(RQ2).

i) Influence of the buyer-supplier relationship aspects on manufacturing
flexibility in the companies studied.

The respondents’ perceptions regarding the influence of each aspect of
the buyer-supplier relationship in defining flexibility of the companies presented
in Figure 4 are based on the following scale: 1 — Low Influence, 2 — Moderate
Influence and 3 — High Influence.

In Figure 4, the variations in the respondents’ perceptions regarding
the influences of each aspect of buyer-supplier relationship on the dimension
of manufacturing flexibility were noted. Some behavioral patterns of the
companies can be observed. For example, the trust/‘commitment aspect of
the supplier was indicated as having high influence on the flexibility of mix
in all the companies. Similarly, this aspect was also cited as having high
influence on the flexibility of new products (except COMPANIES A and B —
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moderate influence) and on the flexibility of volume (except COMPANY B —
moderate influence). The importance given to these influences suggests a
change of vision the companies are going through, whether spontaneously
or due to competitive market pressures, to develop a perspective of “strategic
partnership” relationships, in the trust/commitment aspect of the supplier.
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Figure 4 — Influence of the buyer-supplier relationship aspects on manufacturing flexibility

The supplier development aspect was considered as having moderate
influence on the dimension of flexibility in almost all the companies studied,
except for the flexibility of mix in COMPANY C and flexibilities of new products
and volume in COMPANY D. This level of influence is significant and could
be explored by the companies to a greater extent. Though these companies
see suppliers as an extension of their businesses and exercise diverse efforts
towards improving the performance of the suppliers, especially those related
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to technical assistance, technical visitors and periodic evaluations (with
feedback), they do not invest directly in training or improving the supplier’s
processes.

The information sharing aspect also was indicated as having moderate
or high influence on the three dimensions of flexibility (except flexibility of
volume in COMPANY C - low influence). The fact that companies frequently
share different types of information with their suppliers probably favored this
perception.

Finally, the joint product development aspect also received indications
of moderate or high influence on the dimensions of manufacturing flexibility in
a majority of the companies studied, except in COMPANY C, which considers
this influence low in all the three flexibility dimensions analyzed. This company
develops products highly customized to the requirements of its customers.
Though it has a product development process with a sufficiently varied mix,
it rarely integrated the suppliers in this development, since it practically
‘verticalizes’ the entire process.
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ii) Scope and achievability of manufacturing flexibility in the companies
studied

Figure 5 summarizes the opinions of the respondents regarding the
scope and achievability factors in the production processes of the companies
studied. For each flexibility dimension, a set of assertive questions was
presented, based on the following scale: 1 — Totally Disagree; 2 — Disagree;
3 — Neither agree nor disagree; 4 — Agree; 5 — Totally Agree.

In Figure 5, it can be noted that the differences in perception regarding
the levels of actual flexibility in the companies studied are quite pronounced
by the variations in the values of achievability and scope. COMPANIES A, C
and D show scope values greater than achievements values in all the three
external dimensions of flexibility considered — flexibility of mix, flexibility of new
products and flexibility of volume. This may signify the presence of flexible
options not totally explored by these companies, or even, low performance
in using these options. This generates a buffer of potential flexibility in the
production process. COMPANY D shows the lowest values for these two
factors in the three dimensions, and all of them are less than the group
average. Consequently, a low flexibility level in the process of this company
could be associated. COMPANIES A and C have their scope and achievability
factors higher than the group averages, suggesting greater flexibility of these
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companies. Finally, COMPANY B shows achievability values greater than
the scope for dimensions of mix and new products, suggesting that in this
company, both the utilization and the management of the flexible options are
done very efficiently. This can be emphasized due to COMPANY B having
shown the greatest occurrences of practices and strategies characteristic of
the aspects of buyer-supplier relationship. Moreover, COMPANY B has a well
automated production process and highly flexible labor.
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iii) Influence of the level of manufacturing flexibility on indicators of
manufacturing performance

The respondents were requested to indicate their opinion regarding
the influence of the level of manufacturing flexibility on five indicators of
manufacturing performance. The responses follow two perspectives: regarding
the company’s internal objectives and regarding primary competition. The
scale used indicates the satisfaction regarding each indicator in the following
manner: 1 — unsatisfactory, 2 — little satisfactory, 3 — satisfactory, 4 — very
satisfactory and 5 — extremely satisfactory. The replies of respondents from
each company can be seen in Figures 6 (6a, 6b, 6¢ and 6d).

It is noticed that the effects of manufacturing flexibility in terms of
reducing production costs have their results more visible in the perspective of
meeting the internal objectives of the companies than in relation to objectives
associated with primary competition.

COMPANIES A and D show highest response levels to product
customization relating to primary competition. This suggests that these
companies are effectively using their flexibility to generate competitiveness in
the market, considering their competitive performance objectives. COMPANY
B, whose respondent admits that the facility has a mix of products quite rigid
regarding introducing customizations based on customer requirements, would
be in an adverse situation. Also, COMPANY B has other direct competitors
who gain market share by allowing their customers to interfere in their product
mix, customizing models of vehicles incorporating the desired characteristics,
before the product acquired enters the production process.

It is seen that in COMPANY A, with the exception of the indicator of
reduction of production costs, performance higher than the internal objectives
was indicated, relating to primary competition. In fact, COMPANY A is one of
the leaders in the market it operates and these results show its competitive
position supported by its level of flexibility. In COMPANY B, dissatisfaction was
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noted regarding performance in relation to the level of flexibility in the company,
considering primary competition. In this case the gain in competitiveness was
perceived only in the aspect of reduction in the number of defects per product.
Finally, in COMPANY C was indicated the greatest balance between internal
and external performance.
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Figure 6a — Manufacturing flexibility and the indicators of manufacturing performance
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SUMMARY AND CONCLUDING REMARKS

In this work, relationships in the supply chain were discussed and
the portfolio of buyer-supplier relationships was portrayed based on four
cases studies in manufacturing companies. Two research questions were
created to serve as references for the empirical study. The first question
dealt with investigating how the four aspects of buyer-supplier relationship
were characterized in the companies studied. The second question sought
to investigate the effects of the buyer-supplier relationship on manufacturing
flexibility and their indirect effects on manufacturing performance.

In order to answer the first research question, the behavior of each
company was described with regard to aspects of trust/commitment, supplier
development, information sharing and joint product development in the
relationship with its suppliers, based on a comparative analysis of common
behavior among the companies. It was noticed that buyers look for more
confidence and commitment on the part of the suppliers and for maintaining
long term relationships, showing a tendency for relationships increasingly
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aimed at “strategic partnership”. Regarding supplier development, companies
see suppliers as an extension of their businesses, showing their perception
regarding the supplier’s role in their supply chain. Companies do not
directly invest in their suppliers but develop quality certification programs
and encourage improvements in the suppliers’ processes, helping them
with technical assistance and visits to their facilities for resolving problems.
Regarding information sharing, companies did not show willingness to disclose
proprietary information or technologies to suppliers. On the other hand, they
are ready to share any information that may potentially improve the suppliers’
processes and generate benefits for them. Among the types of information
commonly shared, technical specifications, process/performance status and
availability of non-proprietary resources and technologies were highlighted.
Internet was the most common means used for this sharing. With regard
to joint product development, companies declared that they have their own
internal processes which integrate suppliers with little frequency; participation
of suppliers in component development was more common. The moment of
supplier integration in the product development process differs among the
companies studied. The principal obstacles to this integration were associated
with the degree of product innovation. On the other hand, the following were
indicated as favorable to supplier integration in the process: supplier’s technical
capacity, level of technological complexity of project, participation in previous
projects, duration of relationship with the supplier, supplier’s financial capacity
and the need to establish partnerships during the project.

In response to the second research question, the perceptions of
companies regarding the impact of the buyer-supplier relationship on the three
external dimensions of manufacturing flexibility considered in the study and
on the performance of manufacturing were described. Such perceptions were
quite varied but some common behavior could be perceived as influence of
the aspect of trust/commitment on the three dimensions of flexibility. It was
seen that the gradual increase in the levels of confidence and commitment
between producer and supplier, especially in business relations, characterizes
the search for closer relationships of the “strategic partnership” type. The
development aspect of suppliers had its effects indicated as moderate over
the dimensions of flexibility in a majority of the companies. Information sharing
too, frequently, has the indication of moderate or high influence on the three
dimensions of flexibility. Finally, joint development of products, though suppliers
are rarely integrated, was perceived as moderately or highly influential, except
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COMPANY C which did not consider this aspect important for the functioning
of the three flexibilities covered in the study.

The scope and achievability factors were considered while investigating

the level of actual flexibility in the production processes. With the exception of
dimensions of mix and new products in COMPANY B, all the other companies
indicated scope factors higher than the respective achievability factors
for the flexibility dimensions. Occurrence of a scope factor higher than the
achievability factor suggests (1) the presence of little explored flexible options,
or (2) the presence of potential flexibility, or even (3) the underutilization of
flexible resources in the companies studied. In the specific case of COMPANY
B, the presence of an achievability factor greater than the scope might have
been generated by a more efficient treatment of flexible resources, both in
usage and in administration, which resulted in its superior performance.
In the analysis of the perceptions about the level of flexibility on manufacturing
performance, an overview was sought to understand the extent to which
the buyer-supplier relationship aspects affected the competitive nature of
companies. In COMPANY A, a higher gain in competitiveness was noticed in
relation to its performance indicators. In COMPANY B, these indicators were
not more so good, while in COMPANY C there was a greater balance in these
indicators. In COMPANY D, the response to product customizations requested
by customers was the performance indicator which met the objectives related
to primary competition more than the respective internal objectives. Generally,
companies showed the ability to attain the internal objectives more easily than
objectives associated with their primary competition.

Though results of the multiple cases study adequately portray the reality
of the four companies in the sample, such results cannot be generalized for the
industrial context they pertain to. It is perfectly knowledgeable that there are
several limitations in drawing conclusions based on only four companies. For
generalization of the results to be possible a larger sample, including different
industrial sectors and different regions together with statistical methods, must
be used based on the conceptual model of research. Despite this, considering
the complexity of the subject and lack of empirical data, the analysis and the
results of this study represent an important reference for preparing research
that can be generalized.
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