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Customer-Supplier Integration 
in the Italian High Precision Air Conditioning Industry 

 

ABSTRACT 

Integration between customer and supplier is one of the important concepts in supply chain 

management. Both in theoretical and empirical contributions, it is shown that integrative practices 

improve supplier relations performance. By analyzing 9 case studies of customer-supplier relationships 

in the Italian high precision air conditioning industry, this paper investigates what suppliers and 

customers do in order to integrate their operations across the supply chain. It articulates customer-

supplier integration (CSI) practices into four areas: three specific business processes – new product 

development, logistics, and pricing – and the more general customer-supplier knowledge transfer. This 

paper proposes a framework and develops propositions regarding the influence of the value impact of 

goods purchased from each supplier and of the degree of purchasing goods customization on the 

characteristics of customer-supplier integration. 

 

Keywords: customer-supplier integration, supply chain management, supplier relations, business processes, multiple case study 
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INTRODUCTION AND THEORETICAL BACKGROUND 

Several authors recognized that integration is a fundamental principle of SCM (Hewitt, 1992; Bechtel 

and Jayaram, 1997; Cooper et al., 1997; Gould, 1998; Mabert and Venkatraman, 1998; Tan et al., 

1998). Customer-supplier integration (CSI) policies and practices aim to develop and sustain processes 

to strengthen and streamline inter-organisational relationships so that they can result in mutual gains for 

both parties (Cooper et al., 1997; Barratt, 2004). CSI practices include the development of 

collaborative/long-term buyer–supplier relationships (e.g. trust based annual negotiations to price key-

inputs, joint planning, risk sharing mechanisms, joint ventures, partnerships), the regular visiting of 

supplier facilities, the continuous monitoring of supplier base performance, and the involvement of 

suppliers in process/product innovations/improvements and in quality management. 

The concept of CSI as a set of practices to support business processes across supply networks is closely 

related with the effort to overcome intra- and inter-organisational distrust and blur the corresponding 

boundaries. Thus, the very different perspectives authors adopt to deal with integration (i.e. functional, 

business process, information/materials flows, and information and communication integration) share 

the common aim to shift from local optimisation to system optimisation. 

Though this wide acceptance, many problems remain about how best to characterize the business 

integration strategies (Bensaou and Anderson, 1999; Frohlich, Westbrook, 2001; Van der Vaart and 

van Donk 2001). Two of these problems are of particular interest here. 

Firstly, even if one of the key aspect of the supplier network management is to determine what type of 

involvement/integration a manufacturer should develop with the various suppliers (Petroni and 

Panciroli, 2002), only few studies have taken into account the differences in the task of managing 

supplier networks in different industrial and competitive contexts (Lamming et al., 2000). In fact, as 

emphasised by the literature on supplier relations portfolio models (Kraljic, 1987; Turnbull, 1990; 



 4 

Olsen and Ellram, 1997; Benseau, 1999), CSI practices might differ across different industries, and 

diverse driving aspects of integration (e.g. customer-supplier dependence, sourcing strategies, legal 

ties, exchanged product characteristics) may be important under different circumstances (Scott and 

Westbrook, 1991). As argued by Mouritsen et al. (2002), more needs to be known about under which 

circumstances different supply chains and integration of activities and processes within the supply 

chain are beneficial for the participants. 

Secondly, few studies take into account the multidimensional nature of CSI. Indeed, literature on CSI 

either tends to concentrate on individual aspects of customer-supplier relations - i.e. logistics (Hewitt, 

1997; Sahin and Robinson, 2001), contracting and negotiation (Cachon and Lariviere, 2002; Ellram, 

2002), new product development (Clark, 1989), quality management (Romano and Vinelli, 2001), 

knowledge management (Kotabe et al., 2003) - or adopts a very general and all-encompassing 

approach to interfirm collaboration (Dyer and Ouchi, 1993; Helper and Sako, 1995; Cousineau et al., 

2004).  

We maintain that, although research has made clear the goals of CSI, there has been little investigation 

– especially empirically based - about effective CSI practices simultaneously supporting several 

business processes as well as the characteristics of the context where the customer-supplier 

relationships take place. It is also because of this lack that CSI literature, to date, has not succeeded in 

providing managers with effective and practical criteria to select appropriate sets of initiatives to realize 

integration (Cooper et al., 1997). 

The aim of this paper is to empirically: 

a) explore what suppliers and customers do in order to integrate their operations across the supply 

chain; 
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b) investigate the relations between these CSI practices and a set of business processes involved in 

customer-supplier relationships; 

c) identify on what driving factors these specific integration practices are contingent. 

To address these research objectives, we studied 9 supplier relations in the Italian high precision air 

conditioning (AC) industry.  

First, we analyzed CSI focusing on three business processes usually considered fundamental in 

customer-supplier relationship management, especially by the mainstream literature on “lean supplier 

practices” (Helper, 1991; Dyer and Ouchi, 1993; Helper and Sako, 1995; Mac Duffie and Helper, 

1997): new product development, logistics and pricing. Moreover, following Sabel (1995) and Kotabe 

et al. (2003), we considered that CSI also encompasses a more general process knowledge transfer 

between customers and suppliers.  

Second, we studied several driving factors identified by literature as the most relevant to be considered 

in the management of supplier relationship portfolios.  

Third, we searched for relationships between the driving factors and the employed CSI practices.  

Finally, we developed a framework and a set of research propositions regarding the influence of the 

driving factors on the management of different forms of CSI. 

The paper is organized as follow. Section two explains the research constructs and their 

operationalization. It also gives information about the industry setting of the study, the sample and the 

research methodology. Section three contains the within case analysis of the 9 supplier relations while 

section four interprets the results of the cross-case analysis. Section five concludes the paper. 
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RESEARCH DESIGN 

Research constructs 

This study aims to contribute to CSI theory building, by developing testable propositions that could be 

generalized in diverse industry settings and business environments. In order to do so, following 

Eisenhardt (1989), Handfield and Melnyk (1998) and Meredith (1998), we chose multiple case study as 

research methodology, being this the particularly appropriate to describe and explore new phenomena 

or to build new operations management theories. As suggested by Yin (1994), we firstly conducted a 

review of relevant literature to identify the research constructs to be used to frame further investigation 

and formulate research hypothesis. These research constructs are divided into two categories: one the 

one hand those related to the content of CSI, on the other those concerning the driving aspects of CSI. 

As for the content of CSI, following literature on supply chain integration (Hewitt, 1997; Cooper et al., 

1997; Gould, 1998; Mabert and Venkatraman, 1998; Tan et al., 1998; Frolich and Westbrook 2001; 

Romano, 2003), we defined CSI as the effort to overcome intra- and inter-organizational boundaries 

(e.g. information exchange, residential engineers, inter-organizational NPD teams) to support business 

process across a supplier relation. Moreover, we declined the content of CSI in the key business 

processes that compose any supplier relation. Lamming (1993) identifies nine factors that need to be 

considered in the analysis of the relationship between an assembler and a component supplier. These 

factors can be reorganized in four processes that characterize a supplier relation and that link the 

buyer’s activities with those of the supplier: new product development, logistics, pricing and 

knowledge transfer. Based on an extensive review of the empirical literature on vertical relations 

(Clark, 1989; Sahin and Robinson, 2001; Takeishi, 2001; Ellram, 2002; Kotabe et al., 2003), we 

provide definitions and measures of CSI for each of the four analyzed processes (Table I). Each 
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measure (or item) tries to capture the extent to which both the supplier and the customer overcome 

reciprocal organizational boundaries in managing each of the four business processes.  

As for the driving aspects of CSI, literature on portfolio models of supplier relations (Kraljic, 1987; 

Turnbull, 1990; Scott and Westbrook, 1991; Olsen and Ellram, 1997; Benseau, 1999) identifies several 

drivers affecting the choice of CSI practices and explaining why companies tend to adopt certain forms 

of integration. For example, Olsen and Ellram (1997) propose several kind of driving factors: some 

influencing the strategic importance of the purchase (i.e. value of the purchase), some describing the 

difficulty of managing the purchase situation (i.e. the complexity of the purchased products), some 

influencing the relative supplier attractiveness (i.e. supplier’s scale and experience) and some 

describing the strength of the relationship (i.e. importance of the buyer to the supplier).  

Based on this stream of literature, we identified the following driving factors as some of the most 

important potential drivers that may have an impact on the management of CSI: supplier’s scale, 

distance from the OEMs plants, value impact of the purchased good, supplier business concentration, 

purchased goods customization, longevity of the relation, buyer’s sourcing strategy, and presence of 

legal ties. Table I gives definitions and measures used for each of these drivers. 

 

Table I about here 

 

 

Industry overview, sample and research methodology 

To pursue the research goal, we studied 9 supplier relations of two Italian AC (Air conditioning) 

OEMs.  
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Obviously, the choice of industry setting is a crucial concern for a qualitative study on the nature of 

supplier relations. Why did we choose the Italian AC Industry? 

First of all, for its primary role in the Italian economy. The world-wide AC market is about € 35 billion 

and the European market about € 10 billion. Italy is the main European market with a market share of 

about 29% and an annual growth rate greater than 5%. Italy also represents the major European 

producer, covering about 70% of total European production and leading several segments such as those 

of chillers and high-precision air conditioners.  

Even more important than the first point, the Italian AC industry presents several characteristics that 

make it an ideal empirical setting for a study on the nature of supplier relations. 

Firstly, particularly in some segments such as high precision conditioners and chillers, final products 

are highly complex (Clark and  Fujimoto, 1991). Indeed, they are composed of hundreds of 

components that are tightly interdependent. Any parts change (for example from a forward to a 

backward curved blade) must be further coordinated with the design of all the coupled parts (for 

example position and characteristics of condenser, shape of the shell, features of electronic devices). In 

such contexts, relation-specific assets and interorganizational knowledge-sharing routines are often 

necessary to coordinate firms that are reciprocally interdependent (Dyer, 2000). Therefore, vertical 

relationships have a crucial role in achieving the coordination of the whole value chain. 

Secondly, AC OEMs outsource a great part of their value added, buying almost all the components 

from external suppliers. On average external components weigh more than 80% on the full 

manufacturing costs of two analyzed OEMs. Therefore, supply management becomes crucial to 

achieve and sustain competitive advantage. 

Thirdly, AC supplier’s contributions to the innovation process are remarkable. Co-development and 

black-box practices of the two analyzed OEMs account for 42% of the final manufacturing cost while 
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the components that follow a traditional subcontracting system account for about 4%. This data 

highlights that the OEM relies heavily on the knowledge base of its suppliers in the sense that “rapid 

and reliable product innovation depends on the reliance on outside partners” (Lorenzoni et al., 2002, 

p.13).  

In order to make the results of our empirical study more reliable reducing the disturbance of analysis, in 

choosing the two OEMs we employed a match-pair methodology. The two OEMs are high performing 

firms similar in size, products, and final markets. They operate the same business areas: high precision 

air conditioning units, chillers and modular floors. They both are important industry players: they 

account for more than 60% of domestic production of high precision conditioners and rank among the 

top 10 world producers.  

2003 turnover of OEM1 was about 108 million € while 2003 turnover of OEM2 was about 70 million. 

Foreign sales cover more than 80% of the total sales of both the OEMs and their main foreign markets 

are French, Germany, United Kingdom, Benelux e Scandinavian Countries. They both have an average 

annual sale growth of 10%.  

The two manufacturers are located in the same geographic area (North-east Italy) within an industrial 

cluster known as the distretto del freddo (“district of cold”) for the geographic concentration of firms 

active in the air conditioning and refrigeration industries. 

We focussed our analysis on the two OEMs main product: high-precision air conditioners (or close 

control conditioners). This kind of air conditioners are used in technological rooms that requires the 

maintenance of a close control of the temperatures.  

In a typical high-precision air conditioner about 90% of the components account for less that 1% of the 

full manufacturing cost of the final product (e.g. body panels, electric components). The few 

components that exceed this threshold have a weight that ranges from 5% to 20% of the full 
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manufacturing cost (e.g. compressors, heat exchangers). For this reason, one may take 1% as the 

threshold between low and high value component of a high precision conditioner. 

The supplier networks of the two OEMs are composed by 245 and 179 suppliers. In 2002 purchasing 

volume totalled respectively € 50 million and  € 30 million.  

From the supplier networks of the two OEMs, we selected 9 component suppliers. Of these, 3 supply 

OEM1, 4 OEM2 and 2 supply both (see Table II).  

As usually happens in case study research (Yin, 1984; Eisenhardt, 1989), the choice of the research 

sample was not random (random or statistical sampling) but theoretical (theoretical sampling). Firstly, 

we ensured the heterogeneity of the sample. We selected suppliers with different combination in terms 

of supplier technological evolution and characteristics of supplied products. Secondly, for reason of 

research relevance, the suppliers we chose have continuously supplied the OEMs at least for four years. 

As suggested by Ellram (1996) and Voss et al. (2002) to gather information a semi-structured interview 

guide has been developed upon a common case study protocol based on the review of literature, and 

discussions with several operations managers of firms involved in the study. Particularly, we conducted 

several semi-structured interviews based on the research protocol developed on the research constructs 

operationalized as reported in Table I - to the purchasing and R&D managers of the two OEMs. 

Furthermore, in order to avoid single-respondent bias, we also conducted semi-structured interviews to 

the sales and R&D managers of the nine suppliers. On the whole, 22 interviews were carried out and 

each one took 1-1.5 hours. The interviews were recorded and transcribed for the subsequent within and 

cross-case analysis. 

As shown in Table I, information gathered from interviews regards both CSI practices and the potential 

drivers. We collected both qualitative information and quantitative information for each CSI item. 

Qualitative information describes the CSI practice employed by the firms for that particular item. 
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Quantitative information, based on managers’ assessment, measures each CSI item on a five-point 

perceptual interval scale ranging from 1 (non – it means there is no customer-supplier integration) to 5 

(extensive – it means there is an extensive customer-supplier integration). The items related to the same 

business process are then averaged to form the CSI index for that business process (see Table III). 

Quantitative and qualitative information have been compared to control for their consistency. Thus, 

both qualitative and quantitative types of data were collected combined in the case study write-ups. All 

of them were used as important sources of evidence when developing an understanding of CSI in each 

case. As suggested by Hekkilä (2002), no single type of data was allowed to dominate. In fact, because 

of the research approach used and the relatively small sample sizes, this was considered an appropriate 

way to analyze the gathered data.  

Finally, to ensure research reliability, we sought data triangulation by gathering information from other 

sources such as internal documents and direct observations.  

 

CASE DESCRIPTION 

Results of the within case analysis is summarized in Tables II and III. In particular, table II shows the 

data about the drivers of CSI, while Table III reports the CSI indexes (average of the quantitative 

information on the CSI items based on the managers’ assessment on a 5 points Likert scale. 

 

Table II and Table III about here 

 

Now, we briefly describe qualitative information on CSI practices employed in each supplier relation. 

In this way we show the consistency between CSI practices (qualitative information) and CSI indexes 

(quantitative information).  
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New Product Development 

From the analysis it emerges that both S1 (heat exchangers) and S2 (electronic devices) have valuable 

technological capabilities and carry out internally all the NPD phases (marketed goods). 

Consequentially, the level of information exchange between customer and supplier is low and there is a 

scarce integration between their R&D structures (CSI indexes: 1.6 and 2.3). 

As opposed to S1 and S2, in the relations with S3 (heat exchangers) and S4 (evaporators) the OEMs 

achieve the highest level of integration in managing the development of the NPD process (CSI indexes: 

4.3 and 4.7). Suppliers are early involved in the NPD (sometimes from the product concept) and an 

intense reciprocal interdependence relationship is established through the use of coordination 

mechanisms (Grandori and Soda, 1995) that realize a high integration between the companies’ 

operations. Examples of these mechanisms are regular visits by the technicians and inter-organisational 

teams in charged of specific NPD projects. 

As regards S5 (metal body panels), S6 (electric components) and S7 (electric components), a traditional 

subcontracting approach is employed. These suppliers do not yet have any project autonomy and 

OEMs provide them with detailed drawings and frequent information about new materials and their 

sources. Furthermore, OEMs require the suppliers to provide detailed information on the materials they 

actually used and on their 2nd-tier suppliers (CSI indexes: 3, 4 and 3.3). Information flow is mainly 

managed by the adoption of traditional coordination mechanisms (e.g. informal communication). 

Finally, S8 and S9 (tubes and liquid receivers) supply simple and completely standardized products and 

no integration is achieved in the NPD process (CSI indexes: 1.3 and 1.3). 
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Logistics 

In the relations with S1 and S2 the process that achieved the highest level of CSI is logistics (CSI 

indexes: 3,6 and 4). Given the high value of the supplied parts, this high integration is aimed at 

reducing inventory stock through synchronized replenishment policies. In both cases, production flows 

are pulled by the demand of the customer with weekly or daily deliveries. A high information sharing 

on production schedules of the suppliers supports the coordination of logistics. Furthermore, it has been 

planned the adoption of on-line systems (i.e. on-line scheduling systems) to facilitate information 

exchanges. 

In the relations with S3 and S4, firms achieve a high (although not the highest) CSI level (CSI indexes: 

4 and 3). Even in these cases production flow is pulled by OEMs’ needs and it leads to frequent 

deliveries. Finally, even if coordination mechanisms are still traditional (e.g. traditional order 

launching), a great amount of information about logistic process is exchanged (e.g. production 

schedules, OEMs’ yearly forecasts). 

Also in the relationships with S5, S6 and S7 logistics achieves a good level of CSI (CSI indexes: 4, 3 

and 4). However, in S6 and S7 logistics shows the lowest level of CSI if compared with the other 

processes. In these cases, the realization of highly integrated logistics is limited by a scarce internal 

integration within the suppliers’ organisational structures. Technological and managerial evolution of 

these suppliers is therefore a necessary condition for the implementation of integrated logistic systems.  

Finally, with regard to S8 and S9 scarce integration is achieved in logistics (CSI indexes: 1 and 1.5). 
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Pricing 

S1 and S2 provide little information concerning the cost structure and breakdown process and the 

employed coordination mechanisms are based exclusively on the informal negotiation between the 

respective interface functions (CSI indexes: 1 and 1.3). The scarce integration between customer and 

supplier mirrors the fact that the OEM does not have the competence, the contractual strength, nor the 

interest to intervene in the suppliers’ manufacturing processes in order to increase their efficiency and 

innovativeness. 

The greater CSI level, compared to the previous cases, between S3 and S4 and the OEMs, reflects a 

greater integration in the management of the pricing process (CSI indexes: 3.3 and 3). The suppliers 

give customers access to information concerning the general structure of product costs, the organization 

of the manufacturing process, the raw materials and the supply sources. The OEMs also actively 

intervene in the pricing process, providing information regarding the performance of other suppliers 

and collaborating with the supplier to identify possible areas of improvement. This greater 

interdependence is governed both by the usual communication and negotiation mechanisms as well as 

the creation of inter-organizational interface and integration units. 

In the relationship with S5, S6 and S7 the pricing process achieves a very high level of CSI (CSI 

indexes: 4, 4.7 and 4.7). Such a process, in fact, does not only have as an output the price determination 

of the component to be purchased but it is a fundamental tool that carries the OEM’s interventions in 

the suppliers’ development and learning process. Suppliers provide the OEM with very detailed 

information regarding the breakdown process, the phase times and the cost structure. The detailed 

information exchanges serve to program OEMs’ technical and managerial assistance that occurs 

systematically through 1) social coordination and control (e.g. residential engineers and regular visiting 
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of supplier facilities), and 2) integration and linking-pin roles (e.g. inter-firm project teams). In 

coordinating the pricing process, hierarchy and authority relations (Grandori and Soda, 1995) play an 

important role. This aspect is partially shown by the fact that the level of dependency of these suppliers 

(13%, 68% and 22% respectively) is significantly higher than the level of dependency of the other 

suppliers. 

Finally, with regard to S8 and S9 no integration is achieved in the pricing process (CSI indexes: 1 and 

1). 

 

Knowledge Transfer 

In the cases of S1 and S2 a low CSI is achieved in managing knowledge transfer (CSI indexes: 1.5 and 

1.5). The party that benefits the most from the relation in terms of learning seems to be the OEM that 

feels these relationships as an opportunity for learning. Through these relationships, OEM can in fact 

access and eventually absorb several technical aspects of the core cooling technology. The level of 

integration to support these exchanges is realized mainly through supplier’s personnel visits. 

With S3 and S4, parties achieve a greater technical exchange reciprocity compared with the previous 

cases (CSI indexes: 3 and 2.5). In other terms, both the supplier and the customer learn from the 

relation through the knowledge of the other partner. However, knowledge transfer is limited to 

technical and codified exchanges not involving complex and tacit body of technological and 

managerial knowledge. Regular meetings and long-term personnel visits are the coordination 

mechanisms that are most used to govern interdependencies between the partners. 

In the relationships with S5, S6 and S7, the integration achieved in managing knowledge transfer is 

fundamental in supporting suppliers’ development (CSI indexes: 5, 4 and 4). According to Kotabe et al. 

(2003), the three cases show that the transfer of complex and partially tacit knowledge requires the use 
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of a variety of coordination mechanisms: informal daily contacts and technicians visits to the supplier’s 

factories, residential OEM’s engineers, training courses organized by the OEMs, inter-firm project 

teams, evaluation and monitoring systems and so forth. Furthermore, from the analysis it emerges that 

sharing the partnership’s gains (e.g. price bonus paid by the OEM) is an essential incentive for the 

process to be successful. 

Finally, with regard to S8 and S9 low integration is achieved in knowledge transfer (CSI indexes: 1.5 

and 1). 

 

CROSS-CASE ANALYSIS AND INTERPRETATION OF RESULTS 

Table IV provides correlations between CSI indexes and the analyzed drivers.  

 

Table IV about here 

 

Customization of the purchased goods shows a high positive correlation with both the average value of 

CSI for each process and the global average CSI (0.96). Suppliers providing highly customized goods 

(S3, S4, S5, S6, S7) are characterised by high CSI indexes. Suppliers providing standardized or 

commodity-like goods (S1, S2, S8 and S9) show low CSI indexes. The degree of customization of 

components seems to increase the importance of the CSI in that it allows the achievement of the final 

product differentiation. This first result is coherent with Dyer et al. (1998)’s research on supplier 

segmentation. The authors argue that to optimize purchasing effectiveness supply management 

practices should be differentiated between suppliers providing customized parts and suppliers 

providing more standardized or commodity-like parts. Since resources are scarce, they should be 

allocated to the relationships with those high customized suppliers who fall in the first category. 
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Also value impact seems to exert some influence on CSI practices (correlation with global average CSI 

is 0.43). Several studies confirm that that management of the business processes typically varies with 

the value and the complexity of the products being supplied (Dyer et al., 1998; Monczka et al., 2002; 

van Weele, 2002). These studies suggest that a distinction between low-value impact and high-value 

impact suppliers has to be made. Moreover, this seems coherent with literature on supplier 

relations/supply chains portfolios that introduces the distinction among important vs non important 

items (Kraljic, 1983) or simple vs complex products (Lamming et al., 2000). Our interviews suggest 

that, even if the value is not necessary associated with the strategic importance of the suppliers, 

management of high value suppliers should be differentiated from the management of low value 

suppliers. For example compressors are high-value components in high precision conditioners (about 

20% on the full manufacturing cost) but in many cases they are a commodity-like part without any 

adaptations to the customer’s needs. However, given the high value of these components, some 

business processes (e.g. logistics) have to be differentially managed from the same business processes 

of the relations with low-value suppliers. 

Supplier’s business concentration shows a high correlation with the global CSI (0.62). However, 

according to Okamuro (1997), business concentration is itself a measure of CSI (the more the 

supplier’s business is concentrated to a specific customer the more the firms’ operations are integrated) 

rather than a driver. Confirming this line of reasoning, Dyer et al. (1998) find that a characteristic of 

strategic partnerships is a higher business concentration rate than arm’s length relationships (e.g. 60% 

vs 18.9% in the Japanese sample). Thus, in accordance with the cited studies, we consider supplier’s 

business concentration as a characteristic and not as a contextual factor (driver) of CSI. 

Supplier’s distance have a high negative correlation with global CSI (-0.61) and with each of the CSI 

index. This result is coherent with other studies (e.g. Dyer 1996; 1997) that indicate geographical 
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proximity as on the major factor supporting collaboration between buyers and suppliers. For example 

Dyer (1996) show that suppliers and manufacturers that locate their plants close to each other tend to 

have lower buffer stocks and lower inventory costs than those that do not. Again, as done for supplier’s 

business concentration and in accordance with Dyer et al. (1998) and Benseau (1999), we consider 

geographical proximity as a characteristic of the supplier relation that can support interfirm 

collaboration rather than a contextual factor. 

Finally, the other drivers (i.e. supplier’s scale, longevity of relations, sourcing strategy and legal ties) 

show low correlation with the global average CSI (ranging from –0.26 to 0.02).  

Based on the above considerations, we propose product customization and product value impact as the 

two most relevant drivers for CSI among those we have studied. We therefore, classify the supplier 

relations in four groups on the base of the value of product customization (low, high) and product value 

impact (low, high). For each of the four group we synthesize the CSI practices employed by the firms 

in managing each of the four analyzed business process (Figure I). 

 

Figure I about here 

 

We now derive some empirical generalisations that we frame in the form of theoretical propositions to 

be tested by future research. In formulating these propositions, we assume that the supply management 

practices employed by the two OEMs of our sample are best practices given the high performance rate 

of both the buying firms and their leading position in the world-wide AC high precision industry.  
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1st  Quadrant: low product customization and low product value impact (S8, S9) 

S8 and S9 supply non-strategic goods. These items are low value impact and commodity-like 

components (i.e. tubes and liquid receivers) that are not customized to a particular customer’s model 

(marketed goods). As a consequence, it is not important for the suppliers and the OEM to coordinate 

closely in design, development, manufacturing activities and logistic (Dyer and Ouchi, 1993). 

Information exchanges are limited to the materials used in the production process and thus there is the 

absence of any assistance and knowledge transfer between buyer and supplier. Also in pricing the level 

of integration is low. Finally, in both cases, the business concentration is low and the distance seems to 

have non influence (10-100km in the first case and 100-1000km in the second case). 

In sum, relationships with S8 and S9 have three main characteristics. Firstly, given the low product 

complexity and the mature technologies, supply markets are fragmented and the price paid by the buyer 

is regulated by market competition. Secondly, the components have a low ability to influence the 

cost/value of the final product given their low value added. Thirdly, there is no need for relation-

specific assets and coordination mechanisms given the low degree of buyer-supplier interdependence.  

Interestingly enough, relationships are long (more than 10 years in both cases) and the buyer’s sourcing 

strategy involves a low number of competing suppliers (3 for S8 and 1 for S9). Hence, the approach 

employed by the OEMs in managing these suppliers is coherent to what Dyer et al. (1998) name 

durable arm’s length relationships. Keeping the number of supplier low and enhancing competition 

between two or three suppliers, buying firms can minimize transaction and procurement costs, allow 

suppliers to maximize economies of scale (which is critical in standardized, commodity-like products) 

and maintain vigorous competition (McMillan, 1990; Dyer and Ouchi, 1993; Dyer et al. 1998).  

Thus, our first proposition is the following: 
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Proposition 1: when customer requires low product customization from suppliers and supplied parts 

have low value impact on the customer final product, CSI tends to be low for all the 4 analysed 

processes. This form of CSI configures a durable arm’s length relationship. 

 

2nd  Quadrant: high product customization and low product value impact (S5, S6 and S7) 

S5, S6 and S7 provide goods customized on the customer’s needs. Even if these components have a 

low product value impact (less or equal to 1% on the full manufacturing cost), they allow OEMs to 

differentiate their final products. 

An example are the body panels (S5) that composed the metal structural frame of an high precision 

conditioner. Outside metal panels are made with particular materials (e.g. cold-dip zinc-plated sheet 

steel) and have important functionalities perceived by the final customer (e.g. they insulate heat and 

sound according to legislation in force).  

These components requires a high degree of coordination between supplier and customer on a multiple 

function-to-function interfaces. Buyer has to share technical and commercial information on product 

development and manufacturing to ensure that suppliers clearly understand the role of their component 

for the final customers and that the product can be easily assembled at the buyer’s plant. To coordinate 

effectively the product development and the logistics, relation-specific investments (e.g. dedicated 

plant and equipment, dedicated personnel) are made both by the buyer and by the supplier (Dyer, 1996; 

Dyer, 1997). 

An important aspect of the CSI for these components is the assistance provided by the OEMs to protect 

these suppliers and fostering their technological capabilities. The importance of the OEM’s assistance 

to these suppliers is reinforced by the fact that the suppliers in our sample are medium-to-small firms 

with a low level of technological and design capabilities (i.e. in all the cases the detailed drawings of 
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the component are entirely provided by the OEMs). Such buyer’s assistance is carried out both 

thorough knowledge transfer and pricing process. As stated by the purchasing manager of OEM1: 

…we are training this supplier [S5]. This is very important because it is the only way to be always a 

step further than our competitors. If they don’t know the technologies of, say, a metallic part, we 

can transfer important notions; why? because we have decided that it will be our supplier for that 

part and we wont only capable suppliers.  

Relationships between OEM2 and S6 provides another good example. The initial price for new 

components is determined using target costing. As the purchasing manager of OEM2 in charge of the 

relation states: 

…we start from the target cost of the machine, then we section by component on a family basis and 

in the case of the electrical panel [S6], we determine how much the panel should cost; then the 

technicians make a more detailed analysis and determine the target cost; subsequently we obtain 

three or four offers from the market. If there are macroscopic differences, we discuss them with S6.  

In carrying out this process S6 provides very detailed information regarding its costs structure and the 

breakdown process such as bills of materials and the time/cost of each production phase (wiring, 

assembly, etc). Further, OEM2 often intervenes to support S6 in improving its manufacturing 

processes. According to a OEM2’s R&D manager:  

S6’s costs have diminished because, thanks to us, it has optimized its manufacturing process; it 

should thank us because we have given it the opportunity to improve its processes which has 

allowed it to maintain the margins and increase business 

OEM2 and S6 use several coordination mechanisms in the pricing and knowledge transfer process. 

Daily telephone calls and weekly meetings are the more traditional ones. Further, OEM2 has recently 

sent six residential engineers to the supplier’s plant in order to transfer know-how concerning the 

assembly of the panels and to provide assistance. Lastly, the transfers of complex and tacit bodies of 
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knowledge are also supported by relations consolidated over a long period that encourage the 

development of relation-specific assets (Asanuma, 1989; Levinthal and Fichman, 1991; Dyer and 

Singh, 1998). 

One can argue that the emphasis given to the pricing process is not coherent with a contextual profile 

characterized by a low value of the purchased part. However, in these relationships pricing is not 

interpreted as a cost saving practice, rather as an opportunity to exert the voice option in developing the 

supplier (Hirshman, 1970). Moreover, though the parts have a low value, S5, S6 and S7 are class A 

suppliers because of the high volume purchased by the OEMs (from 2 to 6% of the purchasing 

budgets). 

In sum, S5, S6 and S7 are small Italian subcontractors located near the main customers (S6 and S7 are 

few meters far from the OEMs while S5 is few kilometres far from OEM1) that provide low value 

products with a high degree of customization. In spite of the low value of the products they provide, 

these suppliers play an important role in differentiating the buyer’s final product but they need a strong 

assistance by the buyer to evolve and enhance their design, technological and managerial knowledge 

(Grandinetti, 2003). The buyer has strong incentives to develop the supplier for two reasons. Firstly, 

given the importance of the purchased parts, the buyer wants a trustworthy partner more and more 

capable to develop autonomously good products. Secondly, each party makes co-specialized 

investment that are of little value outside the relationship, creating a situation of co-specialized 

investments that serve as a self-enforcing safeguard of the relationship (Williamson, 1985).  

The management of these relationships involves a high interaction between the buyer and the supplier, 

especially in knowledge transfer and pricing that are the business processes though which the buyer 

provides assistance to the supplier. As an effect of this high buyer-supplier interaction, organizational 

boundaries between the buyer and the supplier begin to blur.  
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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. 

 

3rd  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, OEM1 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 2nd 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. 

  

4th  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).  



 27 

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 
I&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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Table II – Drivers of CSI 

 S1 S2 S3 S4 S5 S6 S7 S8 S9 
Customer OEM2 OEM1 OEM1 OEM2 OEM1 OEM2 OEM2 OEM1/OEM2 OEM1/OEM2 

Products Heat 
exchangers 

Electronic 
devices Condenser Evaporators Body 

panels 
Electrical 

components 
Electrical 

components 
Liquid 

Receivers Tubes 

Sales 32 mil € 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 
OEMs  

10-100 km 0-10 km 0-10 km 10-100km 10-100 km 0-10km 0-10km 10-100km 100-1000km 

Value impact 
(%) 10 3 8 11 1 <1 <1 <1 <1 

Purchased 
goods 
customization 

2 2 3 4 4 4 4 1 1 

Supplier’s 
business 
concentration 
(%) 

3 5 7 8 13 68 22 <1 <1 

Longevity of 
the relations 
(years) 

4 >10 >10 5 5 >10 >10 >10 >10 

Sourcing 
strategy 3 2 1 3 3 1 2 3 1 

Legal ties no no no yes no Yes no no yes 

 

 
 
Table III – CSI  indexes*  

 S1 S2 S3 S4 S5 S6 S7 S8 S9 
Average CSI for new product development 1.6 2.3 4.3 4.7 3 4 3.3 1.3 1.3 
AverageCSI  for logistics 3.6 4 4 3 4 3.6 3 1 1.5 
Average CSI for pricing 1 1.3 3.3 3 4 4.7 4.7 1 1 
Average CSI for knowledge transfer 1.5 1.5 3 2.5 5 4 4 1.5 1 

Global average CSI 1.9 2.3 3.7 3.3 4 4.1 3.8 1.2 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 IV – 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 0.41 0.26 0.46 0.32 0.43 
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  
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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) 
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3rd 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 

 




