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Abstract 

The management of innovation is a complex task and the management of suppliers’ innovative 
activities is especially so because it involves managing technological factors across the traditional 
boundaries of the firm. This paper explores the determinants of suppliers’ innovative activities by 
developing a theoretical model of these activities and testing this model with data from a set of 
organizations that supply intermediate goods to the automotive Original Equipment Manufac- 
turers ( OEMs) in the United States. The contingency model developed assumes that the factors 
influencing product innovation by a supplier firm depend on a key characteristic of its environ- 
ment - the degree of dependence on a specific automotive OEM for its livelihood. Statistical 
analysis of survey data on supplier innovative activity from 172 respondents demonstrates that 
there are substantial differences in the factors leading to innovative activity in independent and 
dependent suppliers. While independent suppliers follow more traditional economic models which 
argue that they will innovate only if they perceive favorable and calculable benefit-cost ratios, 
dependent suppliers seem more willing to innovate in less clearly favorable circumstances if they 
are clear on what kinds of innovations are desired by their customers. That is, the dependent 
suppliers are willing to invest in innovation to maintain their customer base even if the results are 
not clearly cost effective in the short term. The implications are that OEMs that place a high 
priority on encouraging innovation by their suppliers must make some effort to differentiate be- 
tween suppliers that are highly dependent on the OEM-supplier relationship and those that are 
not. The study results suggest ways in which these two types of suppliers should be managed. 

Keywords. Innovation, Manufacturer-supplier relations, R&D strategy. 

1. Introduction 

In the manufacturing sector, the suppliers of intermediate goods deliver parts, 
components and sub-assemblies to Original Equipment Manufacturers 
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(OEMs) who incorporate these items into the final assembly of the finished 
product. The innovative activities of these suppliers have a substantial impact 
on the competitive position of the OEMs because the innovative output of 
these suppliers can be incorporated into the OEM’s final product so as to yield 
competitive advantage. Across the globe, OEMs are making a renewed effort 
to understand and manage the innovative activities of their suppliers (Morgan, 
1986; Mullins, 1985; Gooding, 1986; Sanger, 1987; Flynn, 1986; Shapiro, 1985). 

The management of innovation is a complex task and the management of 
suppliers’ innovative activities is especially so because it involves managing 
technological factors across the traditional boundaries of the firm. This paper 
explores the determinants of suppliers’ innovative activities by developing a 
theoretical model of these activities and testing this model with data from a 
set of organizations that supply intermediate goods to the automotive OEMs 
in the United States. The model, based on contingency theory (Lawrence and 
Lorsch, 1969 ), distinguishes suppliers that are heavily “dependent” on an au- 
tomotive OEM for their livelihood and those that are more diversified across 
several automotive OEMs or into non-automotive business and are thus more 
“independent” and demonstrates that there are substantial differences in the 
factors leading to innovative activity in these two cases. 

2. Research question 

Previous research suggests that the innovative activities of suppliers are dri- 
ven by forces that are derived from the industry environment within which the 
supplier operates, and forces that grow out of the specific buyer-supplier rela- 
tionship that has developed between the buyer and the supplier firm (Kamath, 
1988). The research literature in economics (Kamien and Schwartz, 1982) 
provides us with the theoretical infrastructure to understand the role of the 
industry environment and the research literature in resource dependence 
(Pfeffer and Salancik, 1978) and engineering management (Von Hippel, 1982) 
sheds some light on the role of the buyer-supplier relationship. While the re- 
source dependence model emphasizes the role of dependence in inter-organi- 
zational relationships, very little is known about the influence of dependence 
on innovation. 

The few practitioners who have studied suppliers’ innovative activities (Burt 
and Soukup, 1985) write about product development as a cooperative venture 
between the buyer firm and suppliers. However, such studies usually sum up 
their conclusions by calling for the timely involvement of all vendors in the 
design process of the buyer firm. This state of affairs leaves many vital ques- 
tions unanswered: Is involvement in the buyer’s design process the only factor 
under the control of the buyer? Can the buyer firm manage the buyer-supplier 
interface in order to influence the supplier’s innovative activities? Should ven- 
dor management policies be applied uniformly to dependent as well as inde- 
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pendent suppliers? This paper addresses the research question: How does the 
supplier’s dependence on the OEM influence the innovative activities of the 
supplier? 

In order to address this issue we construct a theoretical model of the sup- 
plier’s innovative activities and develop a theoretical explanation of the influ- 
ence of dependence on innovation through a synthesis of existing theory and 
the first-hand experiences of the executives of supplier firms. The anecdotal 
component of this synthesis is a direct result of the rich information on buyer- 
supplier relations obtained during the data collection and pretest efforts for 
the Automotive Supplier Innovation Project (Kamath et al., 1988). The driv- 
ing force behind our choice of this research issue and our approach to theory 
building and testing is the desire to put into place the building blocks which 
may eventually lead to a bona fide theory of the relationship between depen- 
dence and innovative activity. 

3. Theoretical model 

The underlying theoretical framework that we apply in this study is contin- 
gency theory. That is, the model assumes that the forces that govern the sup- 
plier’s innovative activities are situationally determined. Moreover, we take an 
open-systems perspective and argue that to a substantial extent these forces 
can be found outside the firm in their competitive environment (Lawrence and 
Lorsch, 1969). 

It is one thing to assert that a phenomenon is situational and quite another 
to specify what situations lead to particular causal relationships. In order to 
do this we draw on a combination of economic theory and organization theory. 
We argue that under certain conditions, the economic variables will be key in 
determining the quantity and nature of innovative activity and under other 
conditions organizational factors will be key. To be specific, our theoretical 
model proposes that the innovative activities of supplier firms that are not 
dependent on a particular buyer firm are more likely to be driven by calculable 
potential benefits of innovation. By contrast suppliers that are dependent on a 
particular buyer firm are more willing to invest in innovation even when direct 
calculated benefits do not exceed costs as long as they are clear about the cus- 
tomers needs, referred to below as the clarity of innovation objectives. Thus, 
their innovative activity depends more on the strength of the interorganiza- 
tional communication links with their customers. We elaborate below on the 
definitions of potential benefits of innovation and clarity of innovation objec- 
tives, and our rationale for relegating such a central role in the model to sup- 
plier dependence. 

3.1. Potential benefits of innovative activity 

The relationship between technical advance and monopoly power lies at the 
heart of the Schumpeterian theory of innovation (Schumpeter, 1964, 1975). 
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This theory proposes that the innovating firm gains a temporary monopoly 
position by virtue of the uniqueness of the product it offers. The profits asso- 
ciated with this monopoly position provide the motivation for innovative ef- 
fort. Naturally, these profits can only be realized if imitation by rivals can be 
limited or prevented altogether. The crux of the argument is that firms that 
perceive the potential for substantial monetary return from the ownership of 
proprietary technology are more likely to engage in innovation than those that 
do not. The empirical support for this line of argument has not been strong 
(Horowitz, 1962; Hamberg, 1966; Scherer, 1967; Comanor, 1967; Finet, 1975) 
and some researchers have suggested that whereas there are arguments in fa- 
vor of the view that monopolistic elements are conducive to innovation, there 
are also powerful presumptions that work in the other direction (Kamien and 
Schwartz, 1982 ) . An effective monopoly will have little or no incentive to in- 
novate and may choose not to take the risks or the trouble necessary to find 
new ways of operation and to adopt those novel paths. 

In reality many industrial innovations are not patented and do not afford 
the innovating firm the level of protection from competition that would allow 
a slackening of the innovative efforts. Instead, the typical firm uses innovation 
to gain temporary differentiation from its competition and depends on contin- 
ued innovation to maintain its differentiated position in the face of imitation. 
The economic returns to be gained from this temporary differentiation would 
depend on the characteristics of the specific technology and the competitive 
environment in the industry. In situations where the potential benefits of own- 
ing proprietary technology are higher the supplier firm is expected to be more 
willing to engage in innovation. We predicted, therefore, that the relationship 
between the supplier’s innovative activities and thepotential benefits of owning 
proprietary technology (as perceived by decision makers in the supplier firm) 
will be significant and positive. It is important to note that these potential 
benefits are determined by the competitive situation in the supplier’s industry 
environment and not by the nature of the interorganizational relationships 
between the suppliers and their customers. 

3.2. Clarity of innovation objectives 

Researchers who have examined the “sources” of industrial innovation have 
found consistent support for the crucial role played by the user of the innova- 
tion. This stream of research uses terminology in which a “user” uses an in- 
novation but does not manufacture it for sale. The “manufacturer” manufac- 
tures an innovative product for sale but does not use it. This is the kind of 
situation that arises in industries that manufacture capital goods or industries 
that supply intermediate goods that the OEM then incorporates into the as- 
sembly of the finished product. Von Hippel (1976,1977,1982) has organized 
the research on innovation to highlight the central role of the user in the in- 
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novation process. He examines “user-dominated” innovation and demon- 
strates that organizations that engage in innovation are open systems that 
import large quantities of their informations needs from the user. 

This theory suggests that the buyer-supplier relationship can be seen as a 
two-way conduit for information that helps the supplier and the OEM clarify 
the objectives of the supplier’s innovative activity. A supplier that has achieved 
a thorough understanding of the needs of the OEM can use this knowledge as 
a rich source of information to guide the innovative effort. A firm that faces a 
technology adoption decision engages in an extensive effort to reduce the un- 
certainty associated with that decision (McCardle, 1985) and information about 
the buyer is an important part of this excercise. An OEM that understands the 
supplier’s innovative efforts is better prepared to incorporate the results into 
the design of the final product. We therefore predicted that the clarity of in- 
novation objectives in an OEM-supplier relationship has a positive and signif- 
icant association with the supplier’s innovative activities. 

3.3. Dependence and innovation 

We begin with the assumption that innovation is expensive in terms of re- 
sources and there are several projects that are competing, at any given point 
of time, for the supplier firm’s investment dollar. For example, the supplier 
firm may invest in expanding existing facilities, or new business development, 
or make investments directed toward increasing its innovation. In the multi- 
business supplier firm the number of competing projects multiply across the 
various business units. The funds available for investing are never adequate to 
pursue all the competing projects effectively and suppliers who engage in in- 
novation make the appropriate investments in a conscious and deliberate 
fashion. 

Power and control can be thought of in terms of vulnerability as well as 
dependence (Jacobs, 1974) and in the context of exchange relationships 
(Pfeffer and Salancik, 1978) organizational dependence has two components: 
the essentiality of the item received in the exchange and that item’s availability 
from other sources. In this paper we focus on the proportion of the supplier’s 
total dollar revenues that come from business with the specific OEM in ques- 
tion. The theoretical linkage between dependence and innovation arises from 
the fact that innovative activity can change the essentially as well as the avail- 
ability of the item in question. Innovative activity would be attractive to a 
supplier firm if it could either reduce the firm’s dependence on the buyer or if 
the buyer’s dependence on the firm could be increased through innovation. 
First, the innovative features of the item may, in a competitive sense, make it 
more important to the buyer. Second, if the innovative features are unique, the 
availability of the item from other sources is reduced drastically until compet- 
ing suppliers manage to imitate the innovation. Finally, if the innovative ac- 
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tivity has the potential for spin-offs that enlarge the supplier’s customer base 
or facilitate the supplier’s entry into new markets the supplier would engage 
in innovation. 

The linkage between innovation and dependence yields the insight that in- 
novation means different things for suppliers that are highly dependent on an 
OEM-supplier relationship and those that are relatively independent. The de- 
pendent supplier views innovation as compliance behavior in situations where 
the OEM values innovation: complying with the OEM’s demands for innova- 
tive output is a way of managing a dependence relationship. Additionally, the 
dependent supplier values the fact that innovation may increase the market 
attractiveness of the output to new OEM customers which might help reduce 
the risks associated with dependence on a particular OEM. In contrast, the 
independent supplier is a diversified firm with a variety of product-market 
options. This kind of supplier is more likely to evaluate innovative investments 
from the perspective of the alternate uses of the resources available: innovation 
is worthwhile if the calculable potential economic returns from innovative ac- 
tivities are significant. 

This leads to the two propositions that we investigate in the balance of this 
paper: 
(1) The innovative activities of dependent suppliers are more responsive to 

the clarity of innovation objectives than those of independent suppliers. 
Dependent suppliers find innovation attractive for reasons discussed above. 
When they gain some clarity about the OEM’s specific needs and R&D 
programs, their innovative activities increase. 

(2) The innovative activities of independent suppliers are more responsive to 
the potential benefits from innovation than those of dependent suppliers. 
Independent suppliers have well-developed research agendas that are less 
responsive to the needs of specific OEMs than those of dependent sup- 
pliers. When the potential benefits of owning proprietary technology are 
high, their innovative activities increase. 

3.4. Control variables 

The typical OEM purchases parts, components and sub-assemblies from a 
large number of suppliers in a variety of different industries. We complete the 
specification of our model by introducing four control variables that influence 
innovative activity. The variables are the technological opportunity for inno- 
vation in the supplier’s industry, the growth prospects within the industry, the 
intensity of competitive rivalry in the industry and the supplier firm’s com- 
mitment to innovation. These variables grow out of activity in the scientific 
base and the competitive situation experienced by the supplier firm. 

Technological opportunity. The linkage between technological opportunity and 
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innovation is best captured by the thought that developments in basic scien- 
tific knowledge open up opportunities for innovation (Phillips, 1966). A firm’s 
manufacturing operations can be visualized in terms of an underlying base of 
scientific facts and principles. A scientific base that is characterized by major 
changes taking place in a short period of time gives the firm many opportuni- 
ties to engage in innovation (Phlips, 1971; Kelly, 1970; Merton, 1973). We 
expected that the relationship between the supplier’s innovative activities and 
the technological opportunities perceived by the supplier will be positive and 
significant. 

Growth. The central theme with reference to growth is that innovation is a 
response to profit opportunities. Schmookler (1966) developed this idea by 
arguing that innovation was an economic activity pursued for gain, and ex- 
pected gain varies with expected sales of the goods embodying the innovation. 
Kamien and Schwartz (1982, p. 35) speculated that one would expect growing 
industries to be generally more innovative than declining ones. We expected 
that growth will have a positive and significant relationship with the innova- 
tive activities of the supplier. 

Intensity of competitive riualry. Braunstein et al. (1980) asserted that only 
competitive pressures can constantly force innovation, for then each firm must 
do its utmost to be the first with a better idea for fear of being beaten out by 
its rivals. Innovative efforts that were perceived to have no competition are 
characterized by slackened efforts while the perception that the competition 
was working on a si&lar effort heightens the pressure on the project team. In 
an attempt to test the rivalry theory of R&D spending Hambrick et al. (1983) 
conducted a longitudinal study of individual business units and showed that 
growth businesses tend to adjust their R&D spending based on the innovative 
‘gap’ between the focal business and its competitors. We expected that the 
supplier’s innovative activities have a positive and significant relationship with 
the direct competition experienced by the supplier firm. 

Supplier’s commitment to innovation. As the automotive OEMs went about re- 
defining their supplier management policies (Kamath, 1986) they began ex- 
erting pressure on suppliers to adopt postures that were akin to those of Jap- 
anese automotive suppliers. In general, the postures involved investments that 
would make the suppliers more responsive to the OEM. These investments 
ranged over a wide spectrum from appointing special liaison personnel to set- 
ting up multi-million dollar dedicated research and engineering facilities in 
physical proximity to the OEM’s assembly plant. We argue that a supplier that 
has been forced to make a symbolic investment of this sort can be expected to 
try and use it for increasing innovation. We expected a positive and significant 
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relationship between the investments that measure a supplier’s commitment 
to innovation and the supplier’s innovative activities. 

4. Research methods 

4.1. Survey design 

The Manufacturer-Supplier Survey of the Joint U.S.-Japan Automotive 
Study (Cole et al., 1985) gathered survey data from the Chief Executive Offi- 
cers of two hundred and forty automotive suppliers. The data for this paper is 
based on a subsequent survey, the Automotive Supplier Innovation Project 
(Kamath et al., 1988)) conducted in 1987, in which these 240 Chief Executive 
Officers were sent two copies of a questionnaire along with a letter requesting 
that their Vice-President of Research and Development (R&D) and Vice- 
President of Marketing complete the questionnaires. The questionnaire con- 
sisted of 41 questions, both structured and open-ended, dealing with the sup- 
plier’s innovative activities and their competitive environment. The structured 
questions asked the respondents to rate dimensions of innovation and the en- 
vironment on seven-point scales. The data collection effort was aimed at top 
management because of the ways in which top management exerts its influence 
on the innovative activities of the firm (Gold, 1986). 

During the survey design stage the questionnaire was pretested by three in- 
dustry experts and members of the Supplier Council at General Motors, CPC 
Division. Previous attempts at gathering survey data from automotive sup- 
pliers (Cole et al., 1985) have encountered three major problems: (1) many 
automotive suppliers deal in more than one automotive product and the terms 
“innovation” and “competitive environment” mean different things in differ- 
ent product markets; (2) many automotive suppliers sell to more than one 
OEM and the nature of OEM-supplier relationships differs widely across these 
OEM customers; and (3) questions that ask for innovation-related data are 
often left unanswered because these data are central to the supplier’s compet- 
itive strategy. 

To address these problems the questionnaire cautioned respondents that 
some survey questions are best answered with a specific product in mind and 
requested that the respondents deal with such questions with reference to the 
automotive product that accounted for the largest dollar volume of their sales. 
Further, the survey requested that respondents deal which such questions with 
reference to the automotive OEM customer that accounted for the largest dol- 
lar volume purchase of the product identified above. Finally, the questions that 
dealt with sensitive information - details regarding the intensity and impor- 
tance of innovative activities - were designed so that respondents could give a 
subjective rating of these dimensions as compared to the respondent’s major 
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competitor. This eliminated the need to deal with absolute numbers which may 
be considered proprietary. 

In all, 172 responses were received from 114 companies. A total of 56 of these 
114 companies returned 2 questionnaires, each answered by respondents in the 
Marketing and R&D functions. The remaining 58 companies returned single 
questionnaires, and one company returned 3 questionnaires - one from each 
of three automotive divisions. This yielded a response rate of 36% measured 
by the number of questionnaires returned and 47.5% measured by the number 
of companies that responded. Extensive telephone follow-up was used to elim- 
inate all the missing data from the responses received so that the final dataset 
contains 172 responses that are complete in all respects. 

4.2. The key informant technique 

The approach to data collection was based on the key informant technique. 
In this technique the role of the informant involves giving reports about the 
patterns of behavior, after summarizing either observed (actual) or expected 
(prescribed) organization relations (Seidler, 1974). The researcher relies on 
a small number of knowledgeable participants who observe and articulate re- 
lationships for the researcher. Questions consistently ask informants to report 
in terms of the aggregate level of analysis. Responses are quantified and the 
data are used to test theoretically deduced hypotheses. 

While using the survey respondent approach for organization measures, the 
aim is to obtain a representative sample of all individuals of each segment of 
the organization to which the measure applies. With the key informant tech- 
nique, informants are asked to do the summarizing for the researcher and to 
think in terms of the organization so the sampling of informants is based on 
informant perceptions and expertise with respect to the desired organizational 
measures rather than obtaining a representative sample of a universe of mem- 
bers. Informants are selected because of their thorough knowledge of the area 
of inquiry and their ability to articulate it. 

In an ideal world, researchers may wish to gather data from different mul- 
tiple informants for each of the constructs under study. For example, certain 
informants might report on the firm’s external relations and others could re- 
port on the firm’s internal structural characteristics. Moreover, to avoid the 
biases of self-report it would be desirable to measure some of the key variables, 
e.g., the measures of innovation, from records of the firm. This approach is 
time-consuming, expensive and requires extensive pre-survey contact with each 
organization. Whereas the gains in terms of reliability and validity might well 
have been worth the costs of this approach, we found, during the pretesting of 
the questionnaire, the supplier firms were unwilling to make the strong com- 
mitments needed. 
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4.3. Construction of variables 

The dependent variable in our model is the amount of innovative activity 
engaged in by the supplier. We constructed an “Innovative Activity Index” 
based on four indicators (all measured on a seven-point scale rating them- 
selves relative to competitors) - the supplier firm’s R&D expenditures as a 
percentage of sales, the size of the supplier’s R&D team, the innovative capa- 
bilities of the supplier firm’s R&D personnel, and the innovative track record 
of the supplier firm. With an eye toward the ongoing debate about the relative 
effectiveness of input and output measures of innovation (see Kamien and 
Schwartz, 1982), we selected the first two indicators so that they measured 
dollar expenditures and personnel - inputs to the innovation process - and the 
last two so that they measured outputs of the innovation process. The Inno- 
vative Activity Index is based on a weighted average of these indicators. To 
calculate the weights we did a confirmatory factor analysis, computed the total 
of the factor loadings, and computed the weight for each indicator by repre- 
senting its factor loading as a percentage of the total. The resulting index also 
ranges from one to seven. The LISREL package was used to do the confirmatory 
factor analysis that yielded the factor loadings for this index. A similar ap- 
proach was used for three other variables measured by multiple indicators. The 
summary statistics of the LISREL model are reported at the end of this section’. 

Three of the independent variables - Potential Benefits, Clarity of Innova- 
tion Objectives and Degree of Technological Change - are also indices that 
have been constructed by combining more than one indicator in the same way 
as the indicators for Innovative Activity were constructed. Potential Benefits 
was constructed out of two indicators - the importance of proprietary products 
for the supplier’s business and the importance of non-patented trade secrets 
for the supplier’s business. Clarity of Innovation Objectives was constructed 
out of four indicators - the frequency with which the OEM shares R&D related 
information, the supplier’s understanding of the OEM’s need for innovation, 
the OEM’s understanding of the supplier’s R&D and their understanding of 
the supplier’s business. Finally, Degree of Technological Change was con- 
structed out of two indicators - the magnitude and speed of change in the 
supplier’s scientific base. All the constructs in the model, except for Percent 
Auto Sales and Percent Growth of Market were measured in a seven-point 
scale ranging from low to high. 

In order to assess the reliability and validity of the measures we used confir- 
matory factor analysis. That is, we included all of the individual indicators of 
underlying constructs in a LISREL measurement model, along with the assumed 
measure-construct relationships. and estimated the fit of the specified model 
using the maximum likelihood estimation procedure of LISREL. In this way we 

‘Detailed LISREL printout is available from the authors on request. 
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were able to simultaneously test for reliability of measurement and construct 
validity by looking at the overall fit of the model. The LISREL run (using the 
SPSSX package) reported a Chi-square of 90.60 with 71 degrees of freedom and 
a probability level of 0.058, a good fit considering the relatively large sample 
size. Moreover, there was no significant difference in the measure-construct 
relationships for dependent and independent suppliers. These results provided 
us with strong evidence of the reliability and validity of the constructed indexes. 

One might ask why we report the results of regression analysis below instead 
of simply presenting the structural model estimated by LISREL. After all LISREL 
adjusts for measurement error. In this case the LISREL estimates of structural 
results were virtually identical to the regression results. Thus, we chose to 
present the results of regression analysis, a method with which we suspect 
readers are more familiar. 

5. Results 

The 172 cases in the data set were divided into dependent and independent 
suppliers based on the supplier firm’s total automotive sales as a percentage of 
total worldwide sales: those cases above 60% were classified as dependent sup- 
pliers while those below 60% were classified as independent. The measure au- 
tomotive sales as a percentage of total sales was an indicator of the supplier 
firm’s dependence on the automotive segment of its operations. The cut-off at 
60% was selected to divide the total number of cases into two approximately 
equal groups. 

Descriptive statistics for the variables in our model and the correlation ma- 
trix for these variables are given in Tables 1 and 2. Table 1 indicates that the 
dependent and independent sub-groups are not very different along most of 
the dimensions measured in our model. The only difference approaching sig- 
nificance is on the Growth dimension where dependent suppliers report, on 
the average, a higher growth rate for their markets than independent suppliers. 
The correlation matrix in Table 2 demonstrates that the correlations among 
our independent variables are relatively low (less than 0.30) and therefore no 
significance collinearity problem is evident. 

Table 3 presents the results of regression analysis with the Innovation Ac- 
tivity Index as the dependent variable. Separate equations are presented for 
the total sample, the dependent suppliers only, and the independent suppliers 
only. Whereas both of the major propositions that we developed in this paper 
are supported, none of our minor hypotheses (regarding control variables) are 
supported by the analysis. 

For the total sample, both the potential benefit of innovation and the clarity 
of innovation objectives are associated with high levels of innovative activity. 
Moreover, as predicted, there are differences in the factors that predict inno- 
vative activity for dependent and independent suppliers. Clarity is a highly 
significant predictor for the sub-group of dependent suppliers and, in terms of 
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TABLE 1 

Descriptive comparison of dependent and independent suppliers 

Variable” Dependent 
suppliers (N=84) 

Mean SD. 

Independent 
suppliers (N=88) 

Mean SD. 

t-Test 

Percent auto sales 86% 
Potential benefits 4.5 
Clarity objectives 4.7 
Percent growth of market 12% 
Commitment to innovation 2.6 
Number of competitors 3.9 
Degree of technological change 4.7 

Innovative Activity Index 4.5 

(12) 33% 
(1.4) 4.6 
(0.9) 4.5 

(23) 7% 
(2.1) 2.3 
(1.8) 3.7 
(1.4) 4.6 

(1.0) 4.3 

(20) 21.5 
(1.4) -0.7 
(1.0) 1.6 

(15) 1.9 
(2.2) 0.9 
(1.5) 0.9 
(1.4) 0.5 

(1.3) 1.2 

“With the exception of Auto Sales and Growth of Market, all other variables are measured on a 
seven-point scale ranging from low to high. 

TABLE 2 

Correlation matrix of independent and dependent variables (N= 172 suppliers) 

Potential benefits 
Clarity of objectives 
Growth of market 
Commitment to innovation 
Number of competitors 
Degree of technological change 

Innovative Activity Index 

(1) (2) (3) (4) (5) (6) 

(1) 
(2) 0.22 
(3) 0.14 0.25 
(4) 0.24 0.18 0.03 
(5) 0.05 -0.06 -0.07 0.04 
(6) 0.28 0.06 0.13 0.15 -0.03 
(7) 0.33 0.24 0.04 0.15 0.01 0.17 

magnitude, clarity has by far the strongest effect on the Innovative Activity 
Index for this subgroup (standardized coefficient = 0.33 ) . On the other hand, 
Potential Benefits is the only independent variable that is significant for the 
sub-groups of independent suppliers and, in terms of magnitude, Potential 
Benefits has the strongest effect on the Innovative Activity Index (standard- 
ized coefficient = 0.30). A comparison of the magnitude of the unstandardized 
coefficients for Potential Benefits and Clarity across equations for dependent 
and independent suppliers shows statistically significant differences. These 
results support the argument that dependence has an important role in influ- 
encing the supplier’s innovative activities. 
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6. Managerial implications 

The findings of this study highlight the linkage between dependence and 
innovation, a linkage which has been implicit in the empirical results of several 
studies (for a review of these studies see Kamath, 1988) but has never been 
modeled explicitly. Additionally, the results show that the relationship is in- 
teractive, not additive. That is, the effects of selected factors are contingent 
upon the level of dependence of the supplier on the customer. This suggests a 
path by which OEMs can influence the innovative activities of their suppliers. 
OEMs have very little control over the market environment within which their 
suppliers operate. However, they have a major role in the design of the OEM- 
supplier relationship and the development of a theoretical understanding of 
the linkage between the OEM-supplier relationship and innovation can have 
far-reaching implications for the management of OEM-supplier relationships. 

If an OEM places a high priority on encouraging innovation by suppliers it 
must make some effort to differentiate between suppliers that are highly de- 
pendent on the OEM-supplier relationship and those that are not. By itself 
this statement is not very insightful: every purchasing manager knows that the 
mammoth corporation has to be treated differently than the neighbourhood 
mom & pop fabrication shop. The value-added in this study is the identifica- 
tion of specific aspects of the buyer-supplier relationship that would spur in- 
novative activity among different kinds of suppliers. The dependent supplier 
is likely to be more responsive to measures that enhance the clarity of inno- 
vative objectives within a buyer-supplier relationship. In contrast, the inde- 
pendent supplier is likely to be more responsive to actions which increase their 
perceptions of the potential benefits in proprietary technology. This becomes 
the basis for developing explicit signals that can be used by the OEM to support 
and nurture the innovative activities of suppliers. 

To enhance the clarity of innovative objectives the buyer needs to partici- 
pate in the orchestration of two-way information-exchange within the buyer- 
supplier relationship, suppliers must become familiar with the buyer’s inno- 
vative program in order to define their own research effectively, and OEM’s 
must invest resources in understanding the supplier’s capabilities. To improve 
the potential benefits of owning proprietary technology the buyer needs to 
respect the intellectual property of the supplier firm and establish economic 
rewards for innovative output. 

6.1. Approaches to control 

An interesting by-product of this study is some insight into a novel approach 
to “control” in OEM-supplier relationships. Historically, there have been two 
approaches to such control: the first approach, derived from the tenets of in- 
dustrial organization economics (Porter, 1980), emphasizes the need to un- 
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derstand and reduce the supplier’s bargaining power while the second ap- 
proach, derived from descriptive studies of OEM-supplier relations in Japan 
(Kamath, 1986; Cole and Yakushiji, 1984) emphasizes the use of governance 
and equity ownership. 

This study suggests a third approach - one that is based on metacompetence 
of the OEM. Metacompetence on the part of top managers responsible for 
managing the innovative activities of suppliers refer to their ability to manage 
the context of innovative activities - a skill that is distinctly different from the 
management of innovation. Managers in an OEM’s R&D department are usu- 
ally charged with the task of managing innovation. This task can be viewed as 
tactical in that it involves managing R&D projects on a day-to-day basis. The 
metacompetence that we refer to operates at a higher level of abstraction be- 
cause it is outside the arena of routine R&D decisions: it is a strategic activity 
that grows out of the manager’s ability to evaluate the role of the environmen- 
tal forces driving a supplier’s innovative activities and make decisions to ma- 
nipulate some of these forces with the objective of boosting the innovative 
activities of the supplier. Our results seem to indicate that understanding the 
concepts of Clarity and Potential Benefits as they relate to the level of depen- 
dence of suppliers could be a first step toward developing a theory of metacom- 
petence for OEMs that wish to influence supplier’s innovative activities. 

6.2. U.S. -Japan comparisons 

In the current economic environment top management must use technolog- 
ical innovation skillfully in order to keep pace with aggressive competitors 
across the globe. The competitive success of Japanese players in several global 
markets has drawn the attention of researchers to OEM-supplier relationships 
between Japanese OEMs and their suppliers. When researchers compare OEM- 
supplier relationships in Japan and the U.S. and examine the impact of these 
relationships on innovation (Liker and Kamath, forthcoming, 1991) they sug- 
gest that OEM-supplier relationships in the U.S. are based on a rational-eco- 
nomic model where rational decisions taken in the pursuit of economic objec- 
tives can lead to arm-lengths, adversarial relationships that suppress the 
suppliers’ innovative activities. On the other hand, OEM-supplier relation- 
ships in Japan are based on a more cooperative model where rational decisions 
taken in the pursuit of longer-term interests lead to cooperative, long-term 
relationships that encourage the suppliers’ innovative activities. These studies 
suggest the need for U.S. OEMs to move toward the cooperative model in order 
to encourage innovation by suppliers. 

The model that we have developed in this paper seems to suggest that in- 
dependent suppliers that innovate to achieve economic benefits may be better 
understood in terms of the rational-economic model while dependent suppliers 
are probably more in tune with the major themes of the cooperative model for 
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managing OEM-supplier relationships. Any attempt to blindly replicate the 
Japanese OEM-supplier relationship within the U.S. overlooks the fact that 
the independent suppliers might not be managed effectively by using the co- 
operative model - the context of their innovation-related decisions is economic 
in character and they pursue short-term interests. Even in the case of depen- 
dent suppliers, attempts to gain control through equity ownership and long- 
term contracts may actually be redundant because their dependence situation 
demands political compliance. In summary, while descriptive comparisons 
across societies are useful tools for comparative analysis, these comparisons 
must be complemented by the development of empirically verified theoretical 
models before they can become the basis for action plans. This paper provides 
a modest step in that direction. 
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