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In spite of the high integration, these forms of CSI do not configure what the literature indicates as
strategic partnerships (Dyer et al. 1998; Bensaou, 1999). Indeed, there is a strong asymmetry between
the parties. First of all, the supplier has scarce design capabilities and does no have any project
autonomy. Moreover, the buyer is significantly greater than the supplier and the supplier’s business is
highly dependent on the buyer (e.g. S6 has 68% of business concentration on OEM1). However, in
these relationships, the OEM exploits its high power not only to keep the supplier under competitive
pressure but also to develop its technological capabilities.

The second proposition follows:

Proposition 2: when customer requires high product customization from suppliers and supplied parts
have low value impact on the customer final product, interacting companies seek to achieve a medium-
to-high level of CSI in logistics and NPD and a high level of CSI in pricing and knowledge transfer in
order to support the development of the supplier. This form of CSI configures an asymmetric

partnership relationship in which customer is dominant.

3" Quadrant: low product customization and high product value impact (S1 and S2)

S1 and S2 are medium firms specialized in the production of high value and complex components. For
example, S2 is a world-leading company in electronic systems for AC temperature control with a share
of the non captive European market of 70%. World-wide S2 has thousands of customers of which 2/3
OEMs (above all in the AC industry, OEMI1 is its main customer) and 1/3 installers and commercial
companies (above all in the refrigeration industry). S1 and S2 develop in-house their products and sell
them to a variety of customers with marginal adaptations.

Given their high value added and their importance for the basic product functionalities, these

components play an important role for the success of the final product. However, they are typically
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subjected to industry standards and are scarcely differentiated among the competitors. These
components are develop only by the supplier (marketed goods) that owns the technological skills,
knowledge and resources to carry out in-house R&D. Moreover, many these complex components have
a modular architecture that minimizes the interactions with other components of the air conditioners
(Baldwin and Clark, 1997).

On the whole, given the low buyer-supplier interdependence and the high level of supplier’s autonomy,
there is scarce CSI on NPD. Also in pricing a scarce CSI is realized. Indeed, the OEM does not have
the competence nor the power to intervene in supplier’s internal operations.

Logistics becomes the central process for the OEMs that seek to achieve potentially traded-off goals:
minimize inventory and avoid risks of stock-out. S2 and OEM1 are implementing a kanban system that
is expected to minimize inventory stocks and replenishment lead times. In this case, synchronization of
logistics is however facilitated by the closeness of the buyer-supplier’s facilities that allows S2 to
frequently deliver products thereby minimizing the inventory stock. Also in the relationship involving
S1, the intensity of information exchanges regarding planning systems, production plants and inventory
confirms the importance of the CSI in managing logistics processes.

In the learning process the party that benefits the most seems to be the OEM. By interacting with these
suppliers, the OEM has the possibilities to learn important technical aspect and marketing trends of
some core technologies (e.g. compressors, electronic controls). Informal communication and visits of
supplier’s technicians are the coordination mechanisms used by the OEM to learn from the suppliers.
As happens in the 2™ quadrant, again this CSI form is not coherent with a strategic partnership
approach (Lamming 1993; Dyer et al. 1998; Kotabe et al. 2003), because it is characterized by an
exchange of high value and standardized product, a low buyer-supplier interdependence, and an

asymmetric balance of power between the parties. The supplier has a high market power and owns
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important core technologies that are sold to a large base domestic and international customers. From a
transaction costs economics perspective, the supplier makes little relation-specific investments and thus
has low costs of switching the customer (Williamson, 1985) even if we can imagine that others self
enforcing mechanisms (e.g. the reputation effect) may take place within the relationship (Benseau and
Andersen, 1999).

However, this CSI form does not configure a situation of durable arm’s length relationship given the
facts that a good logistics integration is realized by the parties and that a low unidirectional flow of
knowledge transfer (from supplier to OEM) occurs. Thus, the parties develop a form of relationship
that lies between durable arm’s length relationships and an asymmetric partnership where supplier is
dominant:

Proposition 3: when customer requires low product customization from suppliers and supplied parts
have high value impact on the customer final product, interacting companies seek to achieve a low
level of CSI in pricing, NPD and knowledge transfer and a high level of CSI in logistics. This form of
CSI configures a relationship that lies between a durable arm’s length relationship and an asymmetric

partnership relationship in which supplier is dominant.

4" Quadrant: high-product customization and high product value impact

S3 and S4 supply high value components that tend to be highly customized to the OEM’s particular
needs, thus playing an important role in differentiating OEM’s final product.

For example, S3 is a medium producer of condensers for the AC and refrigeration sectors. It offers a
wide range of off-the-shelf products that, for the most important customers, are subjected to significant
adjustments and customization. Condenser is a high value component that represent one of the key

parts of the a cooling system. The condenser has to be adapted both to technology and to the product
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architecture employed by the OEM (e.g. internal or external condenser, water or air cooled condenser).
Furthermore, it has high level of functional interdependence with other parts of the air conditioner (e.g.
blades, metal frame, electronic control system).

Given the characteristics of the provided components, S3 and S4 are early involved in OEM’s NPD
process and for each NPD project, inter-organisational teams made up of technicians of the two
partners are set up in order to coordinate the innovation process. Technical information exchanges
supporting NPD process are frequent and facilitated by frequent meetings between personnel of the two
firms as well as by the use of dedicated organizational units.

Also in logistics, parties achieve a good level of integration with the aim to streamline the production
flow. For both these processes (NPD and logistics), geographical proximity facilitates information
sharing and coordination (S3 is few meters far from the OEM1’s plant while S4 is few kilometres far
from OEM2’s plant).

Both the relationships are associate with a high parties’ commitment (Helper, 1991). The words of a

S4’s sales manager highlight this aspect:

...if a competitor of ours launches a product onto the market that crowds us out or makes a better
offer, with OEM2 we can find a solution by talking about the product mix and we discuss about it;
it has never happened that we have threatened to pull out of the relationship. Furthermore, OEM2
does not have any interest in whipping us on because we have shown ourselves trustworthy over

time and able to follow his developments.

The commitment of the parties derive both from the fact that the success of the suppliers is closely tied
to the success of the OEMs (Helper and Sako, 1995) and from the existence of co-specialized
investments (e.g. dedicated equipment and plant, tailored manufacturing systems, dedicated personnel)

by both the parties (Bensaou and Andersen, 1999).
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Pricing and knowledge transfer process of both the suppliers is characterized by a medium level of CSI.
S3 and S4 are medium firms that are specialized in specific segments of value chain and provide the
OEM with strategic parts. These firms have good technical and managerial capabilities, they manage
their own brands and they have a large base of domestic and international customers. Thus, knowledge
transfer is not needed to enhance supplier’s assets and capabilities but to jointly support the knowledge
creation process and to help the parties to earn the common benefits (Khanna et al., 1998) of the
relationship.

We maintain that this is the only CSI form that configures a strategic partnership. Indeed, a high level
of integration between parties is associated with a high level of reciprocal collaboration among parties
that have posted highly idiosyncratic assets into the relationship (Bensaou, 1999).

The last proposition follows:

Proposition 4: when customer requires high product customization from suppliers and supplied parts
have high value impact on the customer final product, interacting companies seek to achieve a
medium-to-high level of CSI in logistics, pricing and knowledge transfer and a high level of CSI in

NPD. This form of CSI configures a strategic partnership.

CONCLUSIONS

As can be concluded from the review of literature on supplier relations, most of studies either analyze
one single aspect of customer-supplier relations or employ an all-encompassing approach to interfirm
collaboration. Moreover, most of the empirical studies pay little attention to the context in which
customer-supplier integration takes place as well as the processes it addresses (Dyer and Ouchi, 1993;
Helper and Sako, 1995; Sahin, Robinson, 2001; Cachon and Lariviere, 2002; Ellram, 2002; Kotabe et

al., 2003; Cousineau et al., 2004).
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This paper contributes to filling these gaps by investigating CSI forms involving four business
processes usually considered fundamental in shaping OEM-supplier relationships: new product
development, logistics, pricing and the more general knowledge transfer between customers and
suppliers. Moreover, we strove to introduce the context dimension in our study by investigating how
such processes contribute in shaping CSI forms in contexts characterized by different contingent
factors.

By analyzing 9 customer-supplier relationships in the Italian high precision AC industry, we propose a
framework that identifies four CSI forms contingent on the two contextual variables (value of
purchased goods and degree of purchased good customization), and formulated four theoretical
propositions explaining how each of the four forms of CSI is characterized by a different mix of
integration practices in each of the four business processes.

This study presents both academic and managerial relevant implications that could offer clues for
further research.

From an academic point of view, we contribute to the literature by proposing a framework that advance
our understanding on the management of the supplier relations in two major ways.

First, our framework gets over the traditional dichotomy between arm’s length relationships and
strategic partnerships (Dyer and Ouchi, 1993; Helper and Sako, 1995; Dyer et al. 1998) by identifying
four forms of CSI. The first one configures a (durable) arm’s length relationship and is adapted to
contexts characterized by low value of purchased goods/low degree of purchased goods customization.
The last one configures a strategic partnership and is adapted to contexts characterized by high value of
purchased goods/high degree of purchased goods customization. The second and the third ones lie in
between arm’s length relationships and partnership with an asymmetric balance of power between

customer and supplier. They are associated to contexts characterized by low value of purchased
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goods/high degree of purchased goods customization, and high value of purchased goods/low degree of
purchased goods customization, respectively.

Second, our framework characterizes each of the four CSI forms in terms of the practices employed by
the buyer and the supplier to manage the four key business processes. Within the same CSI form, firms
employ different mechanisms and achieve different level of CSI in managing the different business
processes. This way, our framework advances the consolidated literature that either considers one
single aspect of customer-supplier relations (i.e. pricing, logistics, or new product development) or
interprets interfirm collaboration as a uni-dimensional phenomenon (Helper and Sako, 1995; Ellram,
2002; Kotabe et al., 2003).

From a managerial point of view, following the recommendation of Van de Ven (1989), the theoretical
results reported in the paper should provide guidance to managers facing the decision making process
concerning the choice of the mix integrative practices to implement in the contexts highlighted in our
framework. In particular, it is important that managers contemplating the implementation of CSI
interventions (1) strive to highlight all the contextual drivers associated to the implementation of each
intervention, and (2) choose the mix of interventions taking into account the business processes that
best fit with the context. We think that this understanding should contribute to help managers direct
CSI initiatives more consistently.

To conclude, three major limitations of the paper offer possibilities for future research. First, in this
study, we have not directly investigated the relationship between integration and performance.
However, we have assumed that supply management practices employed by the two OEMs are best
practices given their high performance rates and their world-wide leaderships in AC high-precision

industry. Another limitation of this study might be the restricted number of cases investigated: final
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propositions could be tested in larger samples and in different industries. Third, further drivers can

explain CSI and further business processes can be considered in the analysis.
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Table I — Operationalization of the research constructs

CUSTOMER-SUPPLIER INTEGRATION (CSI)

CSI for the new product development
process

Definition: efforts to overcome interorganizational boundaries in managing negotiation process
the new product development process.

Measures: information exchange degree on materials/suppliers; interaction types in new product
development (e.g. marketed goods, traditional subcontracting, black-box or co-development); use
of interfirm teams for new product development; frequency of NPD interorganizational meetings
(no regular vistits, only when there is a problem, weekly, quarterly, annually, guests); usage of
1&CT supporting information exchange on NPD process.

CSI for the logistics process

Definition: efforts to overcome interorganizational boundaries in managing the logistics process.
Measures:  visibility on  supplier/customer inventory; common use of logistical
equipment/containers; common use of third-party logistical services; usage of I&CT supporting
logistics process; sharing production plans and access to planning systems; adoption of JIT or
continuous replenishment.

CSI for the pricing process

Definition: efforts to overcome interorganizational boundaries in managing the pricing process.
Measures: information exchange degree on (1) the supplier production process and system
(production phases, planning system, sourcing policies, materials) and (2) the purchased goods
cost structure; degree of cooperation in pricing (1 min: price is determined by the market/one
party; 5 max: target costing).

CSI for knowledge transfer

Definition: efforts to overcome interorganizational boundaries in managing the process of
technical and technological knowledge transfer.

Measures: training at the supplier/customer plant organised by the customer/supplier; frequency
of customer/supplier visits during last year (not once, once, 2 to 5 times, 6 to 10 times, adoption
of residential engineers at the customer/supplier plants); degree of technical/managerial
customer/supplier support.

POTENTIAL DRIVERS

Supplier scale

Definition: supplier size.
Measures: number of employees and sales volume

Distance from the OEM

Definition: Distance of the supplier’s plant from the main plant of the OEM
Measures: Distance range of the supplier’s plant from the OEM’s main plant to be served: 1) 10-
10 km, 2) 10-100km, 3) 100-1000km

Value impact

Definition: value of goods purchased from a supplier as percentage of the full manufacturing cost
of the customer’s final product.

Measures: weight of goods purchased from a supplier on the full manufacturing cost of the
customer’s final product.

Purchased goods customization

Definition: degree of purchasing goods customization
Measures: degree of customization of purchasing goods to satisfy customer needs (1 — complete
standardization, 2 — marginal adaptation, 3 — high adaptation, 4 — complete customization).

Supplier’s business concentration

Definition: value of goods as percentage of the total turnover of the supplier.
Measures: weight of goods sold to a customer on total turnover of the supplier.

Longevity of the relations

Definition: duration of customer-supplier relations.
Measures: years since the first customer-supplier agreement.

Sourcing strategy

Definition: type of sourcing strategy (single sourcing, dual sourcing, etc.).
Measures: Number of competing suppliers in the customer vendor lists for each purchased goods.

Legal ties

Definition: existence of contracts, shared patents, or other legally binding arrangement between
customer and supplier.
Measures: Number and type of legal arrangements between customers and suppliers.
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e Il — Drivers of CSI

S1 S2 S3 S4 S5 S6 S7 S8 S9

Customer OEM2 OEMI1 OEMI1 OEM2 OEMI1 OEM2 OEM2 OEM1/OEM2 OEMI1/OEM2
- - - Liquid
Products Heat Elect'romc Condenser Evaporators Body Electrical Electrical iqui Tubes
exchangers devices panels components components  Receivers

Sales 32mil€ 44 mil € 10 mil € 42 mil € 10 mil € 3 mil € 2 mil € 5 mil 26 mil €
Employees 330 440 70 294 100 25 30 48 90
Distance
from the 10-100 km 0-10 km 0-10 km 10-100km  10-100 km 0-10km 0-10km 10-100km 100-1000km
OEMs
Value impact
(%) b 10 3 8 11 1 <1 <1 <1 <
Purchased
goods 2 2 3 4 4 4 4 1 1
customization
Supplier’s
business 3 5 7 8 13 68 22 <1 <1
concentration
(%)
Longevity of
the relations 4 >10 >10 5 5 >10 >10 >10 >10
(years)
Sourcing 3 2 1 3 3 1 2 3 1
strategy
Legal ties no no no yes no Yes no no yes

Table 11l — CSI indexes*

S1 S2 S3 S4 S5 S6 S7 S8 S9
Average CSI for new product development 1.6 23 43 47 3 4 33 13 13
AverageCSI for logistics 36 4 4 3 4 36 3 1 15
Average CSI for pricing 1 13 33 3 4 47 47 1 1
Average CSI for knowledge transfer 1.5 1.5 3 25 5 4 4 15 1
Global average CSI 1.9 2.3 3.7 33 4 4.1 38 12 1.2

*Based on the information gathered by the empirical study (management assessment), CSI indexes have been derived from the average of
the items related to each business process. It has been used a five-point scale ranging from 1(non CSI) to 5 (extensive CSI).
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Table 1V — Correlations between CSI indexes and drivers of CSI

NPD CSI Logistics CSI Pricing CSI KT CSI Global CSI
Sales 0.00 0.27 -0.48 -0.49 -0.25
Employees -0.12 0.35 -0.50 -0.47 -0.26
Distance from the OEM* -0.54 -0.61 -0.55 -0.44 -0.61
Value Impact 041 0.26 0.46 0.32 043
Product Customization 0.85 0.62 0.92 0.87 0.96
Business concentration 0.47 0.29 0.71 0.58 0.62
Relational longevity -0.08 -0.31 0.05 -0.13 -0.12
Sourcing strategy -0.19 -0.07 -0.22 -0.02 -0.15
Legal ties** 0.27 -0.25 0.11 -0.09 0.02

* This variable scores 1 if supplier’s distance falls within 0-10km range, 2 is supplier’s distance falls within 10-100km range
and 3 if supplier’s distance falls in 100-1000km range
** This variable has been transformed in binary variable taking 1 if there are legal ties and 0 if there aren’t.
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Figure I — CSI forms

Product value impact

Low

Product Customization

Low

High

1st Quadrant (suppliers S8, S9)

New Product Development (Average CSI: 1.3)
- Marketed goods
Pricing (Average CSI: 1)
- No target costing
- Competitive bidding
Logistics (Average CSI: 1.25)
- Traditional system
- Use of e-mail or fax for order communication
Knowledge Transfer (AverageCSI: 1.25)
- No knowledge transfer

2nd Quadrant (suppliers: S5, S6, S7)

New Product Development (Average CSI; 3.4)
- Traditional sub-contracting
- Detailed drawings provided by the OEM
- OEM’s NPD teams for some components (e.g.
electrical components)
Pricing (Average CSI: 4.5)
- Existence of formal contracts (3 years)
- Target costing process
- Detailed information exchange on production
schedule, cost structure, materials, sourcing
Logistics (Average CSI: 3.5)
- Detailed information on production schedules
- Use of e-mail or fax for order communication
- Information sharing on OEM’s future plans
Knowledge Transfer (Average CSI: 4.3)
- Exchanges of technical and technological
information
- Informal communications
- Visits of customer’s technicians/engineers
- Customer’s residential engineers
- (No formalized) incentive mechanisms in the
form of gain sharing
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<< Figure I — CSI forms(continued)

High

3" Quadrant (suppliers: S1, S2)

New Product Development (Average CSI: 1.9)
- Marketed goods
- Marginal exchanges of technical information
- Scarce informal communication
Pricing (Average CSI: 1.1)
- Scarce information provided by the supplier
- No target costing
Logistics (Average CSI: 3.8)
- Information sharing on OEM’s future plans
- Use of e-mail or fax for order communication
- Implementation of JIT and EDI systems
Knowledge Transfer (Average CSI: 1.5)
- Informal communications of technical and market
trend information
- Visits of supplier’s technicians at OEM’s plants

4th Quadrant (suppliers: S3, S4)

New Product Development (Average CSI: 4.5)
- Black-box/co-developed goods
- Information exchanges on supplier’s materials
and sourcing information
- Inter-firm NPD teams (integration units)
Pricing (Average CSI: 3.15)
- (Partial) use of formal negotiation mechanisms
- Rigorous and formalized selection and evaluation
systems
- Information exchanges on breakdown of process
steps and cost structure
Logistics (Average CSI: 3.5)
- Make to order
- Information sharing on OEM’s future plans
- Use of e-mail or fax for order communication
- Information exchanges (access to) on production
schedules
Knowledge Transfer (Average CSI: 2.75)
- Informal and formal communications
- Visits of customer’s technicians
- Exchanges of technical information
- Inter-organizational team and integration units
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