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Abstract

Purpose – The purpose of this study is to evaluate the performance effects of information exchange by
observing actual information exchange between industrial trading partners. Information exchange
facilitates coordination through sharing both order cycle and enhanced information. Increased exchange
may lead to closer relationships with the expectation of improved performance. This studymoves away
from perceived measures of information exchange and firm performance by integrating two datasets:
one capturing historical firm performance and the second capturing electronic information
exchange data.

Design/methodology/approach – Quantitative data of electronic information exchange between
firms are observed and compared with operational performance results. Longitudinal regression
analyses are conducted using data gathered from an electronically-mediated industrial exchange
network. This unique dataset provides distinct insights into the application and performance
outcomes related to information exchange.

Findings – Results show that information characteristics vary by firm and the position of the firm
within the supply chain. Manufacturers benefit from exchanging more basic information and from
stability in their trading partner portfolio. Retailers enhance performance when there is more turnover
in their trading partner portfolio and when information is exchanged reciprocally with suppliers.

Practical implications – Results from this study provide insight into the potential performance
outcomes of sharing information within industrial relationships. The study demonstrates how greater
information exchange changes the nature of supply chain relationships. Closer supply chain
relationships may improve firm performance, but the extent of this varies based on the firm’s position
within its supply chain. Consequently, firms should consider the strategic implications of the way in
which they exchange information with their trading partners.

Originality/value – This study contributes to the literature by identifying and testing specific
information characteristics using actual observed exchanges of information between firms. The data set
supports the measurement of information exchange betweenmultiple firms and trading partners which
allows for testing at a level of granularity beyond existing studies.
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Introduction
The exchange of information between firms underlies supply chain coordination.
(Holweg and Pil, 2008). In order for firms to coordinate their supply chain operations,
they need to be aware of their trading partner’s activities. For example, research has
identified a positive connection between information exchange and the adoption of best
practices (Zhou and Benton, 2007), the mitigation of the bullwhip effect (Lee et al., 1997;
Cachon and Fisher, 2000; Machuca and Barajas, 2004; Steckel et al., 2004), and the
improvement in overall firm performance (Zsidisin et al., 2007; Hsu et al., 2008).
Exchanging information is often enabled through the use of information technology (IT)
(Skipper et al., 2008). IT spans the boundaries between firms and has been noted for its
role in lowering the cost of exchanging information (Clemons et al., 1993; Clemons
and Row, 1992). In a supply chain context, IT has been found to contribute to
decreased inventory investment (Mukhopadhyay et al., 1995), reduced shipment errors
(Srinivasan et al., 1994), and improved customer service (Allen et al., 1992).

Supply chain research is increasingly examining the critical role of information
exchange and the role of IT in facilitating this exchange. Much of the previous literature
exploring the value of information exchange in a supply chain, however, has been
limited to perceived measures obtained from surveys (Morgan and Hunt, 1994; Frohlich
and Westbrook, 2001; Whipple et al., 2002; Lumsden and Mirzabeiki, 2008). These
studies use either binary measures or scaled measures to capture the presence or degree
of information exchange. Similarly, studies that model information exchange often
include it as a binarymeasure (Cachon and Fisher, 2000) or focus on limited aspects such
as its application to process change within a specific industry (Holweg and Pil, 2008).
A growing literature has extended these findings by analyzing the role of IT in aiding
information exchange among trading partners. Researchers investigating specific IT
measures of information exchange have found that information exchange volume is
positively associated with trading partner relationship survival (Porterfield et al., 2009).
Additionally, in a study of manufacturing firms, it was found that information
exchange volume has a positive effect on firm performance while information diversity
has a negative effect (Porterfield, 2008). This study extends the existing research
by examining additional characteristics of information exchange including closeness,
reciprocity, and concentration. In so doing, the study makes a contribution by
establishing the connection between specific information exchange characteristics and
firm performance across a broad range of firms and industries at multiple echelons of
the supply chain.

Theoretical background and hypotheses
Transaction cost economics (TCE) provides a foundation for understanding the role
of IT-enabled information exchange in coordinating supply chain relationships.Asfirms
within the supply chain attempt to coordinate their efforts, transaction costs are incurred
(Williamson, 1975). Foundationally, TCE recognizes that firms incur additional costs
by exchanging with external firms in the supply chain rather meeting their needs
internally. Economies of scale, product licensing, or other cost factors may require that
a firm seek inputs from external suppliers. If firmsmust transact with outside suppliers,
they will seek the most efficient governance mechanism to organize their external
transactions and minimize transaction costs (Grover and Malhotra, 2003). All else
being equal, using technology within a supply chain context can alter the transaction
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volume/cost relationship such that firms may lower overall costs by transacting
electronically outside the boundaries of the firm (Clemons and Row, 1992; Clemons et al.,
1993). With TCE theory as a foundation and extant research support, hypotheses are
presented to expand the understanding of how specific information exchange
characteristics contribute to firm performance.

This paper uses TCE to develop four characteristics of information exchange and
their effects on firm performance:

(1) the degree of closeness between trading partners;

(2) the magnitude of churn among trading partners;

(3) the extent of reciprocity between trading partners; and

(4) the level of concentration among trading partners.

Each of these characteristics is explored inmore detail in the following four subsections.

Closeness
The literature on the impact of close versus arms-length relationships on firm
performance provides mixed results. Relationships are often characterized by the
frequency of transaction and the volume of information exchange that occur between
participants (Webster, 1992; Barry and Crant, 2000; Morgan and Hunt, 1994).
Business-to-business (B2B) relationships have been evaluated based on a continuum of
relational closeness. At one end of the continuum are “arms-length” relationships
depicted by discrete market transactions and limited information exchange (Webster,
1992; Lambert et al., 1996b). As the continuum moves away from arms-length
relationships, closer relationships are identified which include partnerships, joint
ventures, and vertical integration (Lambert et al., 1996b). Outcomes of these close
trading partner relationships may include improved quality, innovation,
responsiveness, and trust (Rozenzweig et al., 2003). Information exchange allows
firms to coordinate their activities and potentially improve their performance.
For example, a supplier may share inventory quantity information with a customer so
that the latter is able to delay purchasing materials and adopt an ordering policy that
more closely resembles a “just-in-time” ordering policy.

The benefits of close relationships with trading partners are often derived from the
coordination of resources between firms. In the context of collaborative supply chain
relationships, firms can improve cost performance, quality, and revenue (Whipple et al.,
2002; Anderson and Narus, 1990; Goffin et al., 2006). The exchange of information
within those inter-firm linkages is noted as foundational for coordinating resources
(Spekman et al., 1998).

TCE literature suggests that close relationships between buyers and suppliers are
more prone to opportunism than arms-length relationships (Williamson, 1975).
Opportunism is defined as self-serving actions of firms which may cause harm to other
parties. In B2B exchanges, the supplier may take advantage of its position and extract
additional profits from the transaction. An example would be if a firm has only
one supplier for a particular input. If the supplier chooses to act opportunistically,
the supplier may push some of its inventory on to the customer or even refuse to fulfill a
customer order.When a supplier acts opportunistically, onewould expect the customer’s
performance to be negatively impacted. The customer could experience a decrease
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in inventory turnover as a result of excess inventory that is either being pushed by the
supplier or is being held to account for likely under-fulfillment or non-fulfillment of its
resupply requests.

Additionally, supply chain literature has recognized that pursuing close
relationships with all trading partners may not be beneficial to the firm (Lambert et al.,
1996a, b; McCutcheon and Stuart, 2000). Forming and maintaining close relationships
with trading partners requires the use of limited firm resources that may not be either
available or best invested in relationship management. Some studies suggest that close
relationships be pursued with trading partners that are capable of building a
relationship (feasibility) and where there is significant benefit to the firm (desirability)
(McCutcheon and Stuart, 2000). Since existing theory can support either a positive or
negative association of the use of close relationships and performance, the following
hypotheses are proposed:

H1. The greater use of close trading partner relationships is positively associated
with firm performance.

H1a. The greater use of close trading partner relationships is negatively associated
with firm performance.

Churn
From a strategic purchasing perspective, research has focused on the benefits of a
long-term orientation between a firm and its trading partners (Chen et al., 2004). Benefits
accrue when a long-term perspective fosters cooperation, reduces functional conflict,
and improves decision making (Morgan and Hunt, 1994). Alternatively, a short-term
relationship focus squanders relationship benefits as firms expend resources to protect
themselves against potential opportunistic actions by their trading partners (Ghoshal
and Moran, 1996).

Moreover, firms incur costs to add or remove trading partners from their supply
chain. When a firm’s portfolio of trading partners is unstable due to the continual
termination and creation of relationships, resources are expended in managing
inter-firm processes rather than reaping the benefits of the relationship. Thus:

H2. Greater trading partner churn is negatively associated with firm performance.

Reciprocity
Firms may strategically choose whether to exchange information with their trading
partners. The ability to withhold information from trading partners has been identified
as a source of power in relationships (Shapiro and Varian, 1998). Conversely, the
exchanging of information with trading partners has been associated with the
development of stronger inter-firm relationships (Frohlich and Westbrook, 2001;
Morgan and Hunt, 1994). Research on the development of inter-firm relationships notes
that balanced dyadic information exchange is indicative of strong relationships
(Lambert et al., 1999).

In the context of electronically-mediated information exchange, the flow of
information can be bi-directional. Each participant in the network has the opportunity to
send and receive information.While transactions sent by one trading partner are always
received by another, there is no assurance that the latter partner reciprocates by sharing
its information. Prior research has recognized the detrimental effects of imbalance
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in the exchange of information both in retaining the benefits by one participant (Cachon
and Zhang, 2006) and in deterring the formation of a long-term orientation in the
relationship (Corsten and Kumar, 2005). In practice, a manufacturer may integrate its
customer’s demand forecast into its production scheduling process but decide not to
provide the production schedules back to the customer for input into the customer’s
supply planning processes.

Prior studies have identified the importance of information visibility in the creation of
integrated supply chain relationships (Rozenzweig et al., 2003; Frohlich andWestbrook,
2001). Although the intensity of trading partner integration has been found to be
positively related to business performance (Rozenzweig et al., 2003), the balance of the
information exchange has not been fully developed and tested empirically. Therefore:

H3. Greater reciprocity of information exchange is positively associated with firm
performance.

Concentration
The concentration of market share is of great interest to industrial organization (IO)
researchers. Concentration is a measure of how the market share is distributed among
competing firms. From an IO perspective, the concentration of market share by a few
market participants is an indication of low market competition. Fragmentation of
market share, on the other hand, is the condition where neither a single firm nor a small
number of firms holds the bulk of the market. Therefore, market share fragmentation is
an indication of high market competition.

The concentration of information exchange is similarly important in a supply chain
context since it recognizes whether firms focus their information exchange activities
with select trading partners or fragment their information exchange by sharing
information across their portfolio of trading partners. Although firms may exchange
information with each of their partners, the information exchange is not necessarily
equally distributed across the portfolio of trading partner relationships.

Supply chain relationship literature suggests that performance is enhanced by
forming close relationships with key partners while keeping others at arms-length
(Lambert et al., 1996b). The trend of concentrating procurement activities with a smaller
supply base has been copied from the Japanese and has been identified as a strategic
procurement trend starting in the 1990s (Trent and Monczka, 1998). This is an
adaptation of the keiretsu strategy whereby firms work in closely knit groups
characterized by cooperation, trust, and long-term relationships (Hanna and Newman,
2007). Focusing scarce firm resources with fewer trading partners is a strategic effort to
ensure that information is used in the best interests of the firm. Consequently:

H4. Greater information exchange concentration is positively associated with firm
performance.

Measures
This study empirically tests the effects of information exchange characteristics on firm
performance while controlling for exogenous factors. Specifically, the characteristics of
closeness, trading partner churn, reciprocity, and concentration are measured and
compared to performance. The following sections describe how the four characteristics,
firm performance, and control variables are measured.
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Closeness measurement
Research has recognized the movement of firms away from discrete market
(arms-length) relationships toward what has been termed the “extended enterprise”
where firms form ties with other firms beyond their own boundaries (Bowersox and
Daugherty, 1987). This model has been empirically tested through an in-depth analysis
of firms extending these connections (Edwards et al., 2001). The study found that firms
generally pursued one of two strategies regarding their supply chain relationships:
traditional cost-based (arms-length) relationships or collaborative approaches. A key
characteristic of these supply chain relationships was the amount of information
exchanged. Arms-length relationships were noted for limited knowledge transfer and
inferior comparative performance. Leading companies in the study took the
collaborative approach where the exchanging of information was standard practice.

For purposes of this study, a firm’s use of close trading partner relationships is
measured based on the types and volumes of information exchanged. The types of
information exchange are defined by two functional groups (Porterfield et al., 2009).
Order cycle information is defined as the foundational information exchanged to
transact business between two firms. This type of information has been identified in
prior research for its role in decreasing lead times and decreasing the cost of paperwork
(Mukhopadhyay et al., 1995; Porter and Millar, 1985).

Enhanced information is distinct from order cycle information because of how it is
used in the supply chain. Enhanced information is used to support the coordination of
inter-firm resources (Cachon and Lariviere, 2001; Cachon and Fisher, 2000). In a previous
study, researchers recognized that additional information including forecasts, daily
demand, inventory positions, and shipment information can be exchanged between
firms (Angulo et al., 2004).

An iterative process was undertaken to distinguish order cycle information
exchanges from enhanced information exchanges. An initial categorization was
provided to the electronic data interchange (EDI) network integrator based on the
American National Standards Institute and United Nations standard transaction
identifiers and descriptions. Three account executives provided individual feedback on
the groupings based on their knowledge of how the transaction types are used by firms
on the network. The researchers then made modifications to the initial categorizations
and returned the revised groupings for additional feedback.

Separating the types of information into two groups recognizes that firms can vary
the information exchanged in a B2B relationship depending on the specific trading
partner. While firms may provide information to all trading partners, they do not
necessarily provide the same types of information to each. Accordingly, it is important to
separate out the different types of information exchanged between a buyer and supplier.
This study separates them into two types: order cycle information and enhanced
information. Order cycle information is defined as information that is more operational
or tactical in nature. This includes transaction information such as purchase orders and
requisitions. Enhanced information is more strategic in nature and includes information
like inventory and forecast data. Figure 1 shows how the various EDI transactions were
classified into these two types. Each of these information types has a corresponding
standardized EDI document type code which identifies the information included in the
transmission.
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The information exchange matrix presented in Figure 2 characterizes trading partner
relationships based on their volumes of exchange of order cycle information and
enhanced information. The mean values of information exchange volume for order
cycle and enhanced information exchange are identified for each technology champion
firm based on the data provided by the EDI network integrator. By comparing the
exchange volumes for each dyad, trading partner relationships can be characterized as
operating either above or below the mean for each information exchange category.
Trading partners that are above the firm mean for both order cycle and enhanced
information exchange are recognized as having closer relationships relative to other
trading partners exchanging with the technology champion firm. From an information

Figure 1.
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exchange matrix perspective, these firms would be found in quadrant II (close
relationships).

The proportion of a technology champion firm’s trading partner relationships that
are assigned to quadrant II represents a measure of the technology champion firm’s use
of close trading partner relationships. This operationalization of trading partner
relationship closeness is an extension of the perceived measures used in survey-based
research (Edwards et al., 2001; Fawcett et al., 1996).

Churn measurement
The churn rate is a measure of the stability of the trading partner portfolio. The trading
partner churn rate is the ratio of the number of terminated relationships to the total
number of relationships that the technology champion firm participated in during the
period. A higher relative churn rate represents a less stable trading partner portfolio.
This variable is calculated based on the EDI data provided by the network integrator as
follows:

CHURNit ¼
Terminated_Relationships it

Total_Relationships it
ð1Þ

where:

i ¼ the technology champion firm.

t ¼ the time period.

Reciprocity measurement
Information exchange in an electronically-mediated network can be measured
directionally. From the perspective of the technology champion firm, each transaction
is either sent by the champion firm or received by it. The technology champion firm’s
strategy of withholding and receiving information is characterized by the balance
between the volume of information transactions received and the volume of information
transactions sent during the period. The resulting ratio is a measure of the balance
between information received from and information sent to the trading partners drawn
from the data provided by the network integrator. By taking the absolute difference of
the received and sent volume divided by the total volume, a scaled measure of balance is
provided:

RECIPROCITYit ¼
Receive_Volume it 2 Send_Volume itj j

Total_Volume it
ð2Þ

As the value approaches “1” there is greater imbalance in their exchange of information.
When the value approaches zero, there is balance between the sending and receiving of
information by the technology champion firm during the quarter.

Concentration measurement
Concentration measures are used in the IO and strategy literatures to measure how
market share is allocated between market participants (Collins and Preston, 1969;
MacDonald, 1987). In IO studies, the measure identifies whether a market is
concentrated or fragmented. The concentration measure is used as a proxy for the level
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of competition in a given market. The Herfindahl-Hirschman index (HHI) measures the
market concentration by taking into account both the number of firms participating in
themarket and the inequality of themarket shares.HHIuses the sumof the squares of the
market share of all firms in the market or industry. The resulting value is multiplied by
10,000. Using this approach, HHI approaches zero for fragmentedmarkets and 10,000 for
concentrated markets.

This study applies the HHI approach to the characterization of information exchange
practices by technology champion firms. The concentration measure provides an
indication of whether information is being exchanged equally with all trading partners
in the firm’s portfolio (fragmented) or if information exchange is focused (concentrated)
on relatively few trading partners. Using the same convention as the HHI measure,
concentration is a function of the sum of the squares of each trading partner’s
information share for the period as calculated from the data provided by the network
integrator:

CONCENTRATIONit ¼
X

information_share2ijt

h i
£ 10; 000 ð3Þ

where j ¼ the trading partner.

Firm performance measurement
This study measures firm performance as inventory turnover, which is a traditional
measure of asset productivity and is calculated as the ratio of a firm’s cost of goods sold
to its inventory value during the quarter as reported in the Compustat database.
Inventory turnover is often used as a performance measure for empirical supply chain
research (Droge and Germain, 2000; Kalwani and Narayandas, 1995; Rajagopalan and
Malhotra, 2001; Lee et al., 1999; Mukhopadhyay et al., 1995). This study follows similar
studies of supply-chain-related firm performance by recognizing that the measuring of
intermediate variables which are directly related to the process of interest is more
appropriate than focusing on final performance measures such as return on investment
(Lee et al., 1999; Mukhopadhyay et al., 1995; Zhu and Kraemer, 2002).

Control variable measurement
The first control variable is firm size. Studies have recognized that larger firms
experience economies of scale in their inventory turnover such that there is a positive
correlation between inventory turnover andfirm size (Gaur et al., 2005). Firm sizemay be
measured as total assets, sales, and the number of employees, all of which have been
found to be highly correlated (Zhu and Kraemer, 2002). For purposes of this study, firm
total assets reported quarterly in the Compustat database are used to measure size.

Sales surprise is the second control variable. Unexpected demand events affect a
firm’s inventory turnover. If sales are higher than anticipated, then average inventories
will be driven down during the period resulting in a higher reported inventory turnover
ratio. Similarly, if sales are lower than anticipated, inventories will be inflated during the
period resulting in a lower reported inventory turnover.

The effects of sales surprisewere specifically addressed and found to be significantly,
positively related to inventory turnover performance (Gaur et al., 2005). Sales surprise
is a function of the difference between management’s forecast of sales and actual sales
experienced during a specific time period. Actual sales by quarter were provided
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from the Compustat database. Unfortunately, since a firm’s sales forecast is not publicly
reported, an appropriate forecast proxy must be used (Gaur et al., 2005). Forecasts
for each firmwere generated using both themoving average and exponential smoothing
forecastingmethods. Since the number of periods included in amoving average forecast
may vary, three time periods were tested (two quarters, four quarters, and six quarters).
Forecast accuracy was measured using mean squared error and mean absolute
deviation. Both forecast accuracy measures showed that the moving average method
using four periods of data generated the least forecasting error. As a result, this study
uses a moving average forecast method with four periods of historic data to estimate the
sales for each quarter (Gaur et al., 2005).

In accordance with past research (Gaur et al., 2005), sales surprise is measured as
the simple ratio of actual observed sales for a period to the sales forecast for the period.
The resulting measure indicates the relationship between forecasted and actual sales:

SURPRISE it ¼
Actual_Sales it

Forecasted_Sales it
ð4Þ

Values between zero and one indicate a forecast that under estimates sales. A value of
one indicates that the forecast exactly estimated sales and a value greater than one
indicates that the forecast overestimates sales.

The third control variable is seasonality. Depending on the focal industry, inventory
turnover can be affected by the seasonality of sales. In the retail trade, for example, firms
may intentionally build up inventory in anticipation of large selling seasons such as the
winter holidays or may be left artificially low after a strong selling season. For purposes
of this study, dummy variables are used to control for quarterly seasonality.

The final control variable is prior period inventory turnover. One of the greatest
drivers of inventory turnover during a given period is the inventory turnover in the prior
period. This firm level effect is controlled by including the prior period inventory
turnover in the regression. Use of this lagged performance variable controls for any
additional sources of firm level heterogeneity.

Data and model
While data on the control variables and firm performance comes from Standard and
Poor’s Compustat database, data for the measurement of B2B information exchange is
gathered from an electronically-mediated industrial exchange network. Prior research
has recognized the role of computer-based systems for the exchange of inter-firm
information (Massetti and Zmud, 1996; Vickery et al., 2004; Iacovou et al., 1995). When
information is exchanged electronically, specific measures of exchange characteristics
may be captured which allow for the testing of hypotheses at various levels of
observation (Porterfield, 2008).

In the past, information exchange has been treated as a uni-dimensional measure.
Previous binarymeasures of information exchange only recognized whether an exchange
of information occurred or not (Cachon and Fisher, 2000). Survey research expanded the
measurement of information exchange, modeling it as a perceived measure to which
scaled responses are collected and thus allowing for the study of information with greater
refinement by measuring multiple exchange characteristics (Massetti and Zmud, 1996).
Whereas previous research on information exchange has been limited to binary or
perceived measures or to case level analysis, this study employs a unique dataset
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which provides objective measures of multi-firm information exchange that are often not
available to researchers. This distinctive dataset has been made available by one of the
world’s largest providers of B2B integration services, portions of which have been used to
support research on trading partner relationship survival and the effects of information
diversity on firm performance (Porterfield et al., 2009).

The specific network used to provide data for this analysis supports the information
exchangebetween 39 technology championfirms and their tradingpartners.These firms
are identified as technology champions due to their leadership role in the development,
maintenance, and expansion of the EDI interorganizational system (IOS) with their
trading partners (Iacovou et al., 1995; Truman, 1998). This study uses the term trading
partner to describe both suppliers and customers of the technology champion firms.

This industrial exchange network uses EDI technology to exchange business
information. EDI is a specific IOS which supports the exchange of business information
using standard formats. An EDI standard is a specific format for translating discrete
business documents into electronic messages. Each business document type is defined
using an EDI standard format. Purchase orders, invoices, shipping notices, demand
data, and hundreds of other business documents are specifically defined for transfer
between firms and are identified using a unique transaction code. EDI transaction codes
have been used to distinguish types of information in similar research (Crum et al., 1998;
Johnson et al., 1992; Porterfield, 2008).

The dataset provided by the EDI network integrator includes all EDI transactions for
two years. Researchers have noted that firms can employ multiple methods and
technologies to exchange information with their trading partners (Vickery et al., 2004).
This being the case, the EDI network which provided the data may be neither the sole
nor the primary exchange technology used by a particular technology champion firm. In
situationswhere the focal EDI network is not the primary exchange technology, changes
in the data exchanged through the network may be confounded by the firm’s use of
alternate channels. Thus, either the absence of order cycle data or the lack of reciprocal
information exchange (or both) is considered an indication that the EDI network is not a
primary exchange channel for the technology champion firm. Tominimize the effects of
including firms where alternate technologies are in place, the 39 technology champion
firms included in this study were examined to ensure that reciprocal order cycle data
was exchanged on the network.

The data is maintained by the EDI intermediary at a summary level for each dyadic
relationship by month. Each observation identifies the technology champion firm,
trading partner, EDI transaction type, volume of that transaction type, and the direction
of the exchange (send or receive). The monthly measures are aggregated to the calendar
quarter in order tomatch the quarterly firmdata provided from the Compustat database.

The resulting dataset includes panel and time series observations for each technology
champion firm across the eight quarters of the study period. This dataset design violates
the ordinary least squares assumption of independent observations so a generalized least
squares regression (GLS) is used to estimate the coefficients and test the hypotheses
(Hitt, 1999; Mukhopadhyay et al., 1995). Tests for skewness and kurtosis indicated that
the assumption of normality in their distributions was violated so the variables were
transformed using a natural log function. The resulting model is as follows:
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logðINVENTORY_TURNOVERitÞ¼b0þb1 logðCLOSENESSitÞ

þb2 logðCHURNitÞþb3 logðRECIPROCITYitÞ

þb4 logðCONCENTRATIONitÞ

þ
Xn

i¼0

giControlVariablesit

ð5Þ

Results
The descriptive statistics reported in Table I provide a summary of the data collected for
each of the technology champion firms included in the sample. The dependent variable,
INVENTORY TURNOVER ranges from 1.26 for a pharmaceutical manufacturer to
94.56 for amanufacturer of high tech equipment. By including firms from three echelons
of the supply chain across multiple time periods, the sample captures a wide range
of firm performance levels. The descriptive statistics for the explanatory variables
(CLOSE, CHURN RATE, RECIPROCITY, and CONCENTRATION) represent a wide
range of activity. The greatest variability is found in the CONCENTRATION measure
which ranges from a low of 51.36 to a high of 6,441, indicating that the sample includes
firms that exchange data equally across their trading partners and others that
concentrate their information exchangewith select trading partners. Firms in the sample
vary in the reciprocity of information exchanged with their trading partners. The
RECIPROCITYmeasure ranges from a low of 0.0032, denoting a balance in sending and
receiving information, to a high of 0.66, denoting a relative imbalance. Similarly, firms
vary in their stability of trading partners as measured by the CHURN RATE, ranging
from a stable level of 0.0072 to a relatively dynamic trading partner pool of 0.5862. The
descriptive statistics presented in Table I are stated in their unlogged form for ease of
interpretation.

Regarding the regression results, statistics from the GLS model are provided in
Table II. The proposed model fits the data well based on the statistically significant
results of the F-test. The overall R 2 indicates that the model explains 99.6 percent of the
variance in inventory turnover. The explanatory power of the model is not surprising

Mean SD Min Max

Inventory turnover 8.3588 14.4869 1.2630 94.5590
Closeness 0.4662 0.2209 0.0192 0.8724
Churn 0.0744 0.0716 0.0072 0.5862
Reciprocity 0.3362 0.2129 0.0032 0.9291
Concentration 1,100.98 1,093.15 51.36 6,440.91
Control variables
Total assets ( ’000) 18,303.71 15,501.83 1,003.35 63,076.00
Sales surprise 1.0577 0.1551 0.6936 1.7553
Prior inventory turnover 1.7008 0.7263 0.2270 4.5492
Season dummy 1 0.1780 0.3835 0.0000 1.0000
Season dummy 2 0.3298 0.4714 0.0000 1.0000
Season dummy 3 0.3141 0.4654 0.0000 1.0000

Note: Number of observations ¼ 191
Table I.
Descriptive statistics
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given the use of certain control variables (namely, prior period inventory turnover)
to capture sources of variation apart from the hypothesized variables. All 39 technology
champion firms are included in the sample, however, since some firms left the network
prior to the end of the study period the firm-period combinations resulted in
191 observations.

The coefficient for the measure of firms using close trading partner relationships,
CLOSENESS, is statistically significant and negative. This result provides support
forH1a. The coefficients for the remaining three explanatory variables (CHURN RATE,
RECIPROCITY, and CONCENTRATION) are not statistically significant, indicating
thatH2 throughH4 are not supported. Statistically significant and positive coefficients
were estimated for the control variables SALES SURPRISE, PRIOR INVENTORY
TURNOVER, and one of the three seasonality dummy variables.

Analysis
The statistical analysis provides strong support for one of the four hypotheses. The
following discussion of the statistical results highlights the implication of these findings
and provides the results of a post-hoc stratified analysis of the data.

Hypotheses results
This study finds an important connection between the nature of supply chain
relationships and firm performance. Since the literature does not have a clearly
hypothesized relationship between these two variables, this study proposed hypotheses
in both directions. The results support H1a: greater use of close trading partner
relationships is negatively related to firm performance. This result helps confirm some
of the prior literature on this subject that describes the benefits of arms-length

(log)INVENTORY_TURNOVER Coef. SE P . jtj Sig.

Explanatory variables
(log)CLOSE 20.0197 0.0086 0.024 *

(log)CHURN_RATE 0.0002 0.0032 0.950 ns
(log)RECIPROCITY 0.0015 0.0043 0.727 ns
(log)CONCENTRATION 0.0142 0.0086 0.101 ns
Constant 0.2862 0.3302 0.388 ns
Control variables
(log)FIRMSIZE 0.0108 0.0328 0.742 ns
(log)SALES_SURPRISE 0.0343 0.0166 0.041 *

(log)INVX_LAG 0.7158 0.0410 0.000 * *

SEASON1DUMMY 20.0101 0.0065 0.126 ns
SEASON2DUMMY 20.0107 0.0055 0.056 * * *

SEASON3DUMMY 20.0087 0.0056 0.121 ns
Observations (n) 191
Groups (technology champions) 39
R 2 within 0.7194
R 2 between 0.9974
R 2 overall 0.9961
Prob.F 36.4 0.0000 * *

Note: Significance level * , 0.05, * * , 0.01 and * * * , 0.1

Table II.
Coefficient estimates

of the GLS model
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relationships to supply chainmanagement (McCutcheon and Stuart, 2000; Lambert et al.,
1996b; 2004) and contradicts other literature that describes the benefits of close
relationships (Goffin et al., 2006; Anderson and Narus, 1990; Whipple et al., 2002). This
result suggests that firms may see a decrease in their performance by increasing their
use of close trading partner relationships.

Stratified analysis
An additional post-hoc analysis is provided to further refine the impact of close
relationships by considering the effects separately for three echelons of the supply chain
(manufacturers, wholesalers, and retailers). The sample is stratified based on the
designation of each technology champion firm as being either being manufacturer,
wholesaler, or retailer. The stratified sample produced the coefficient estimates shown in
Table III. The fit of all three regressions is significant based on their F-statistic.

The inventory performance of manufacturers is negatively affected by the use of
close trading partner relationships as measured by CLOSENESS. This result may be
related to the particular supply needs of manufacturers. Research into the relationship
between buyers and suppliers has recognized that the complexity of inputs affects both
the governance of the relationship and the implementation of electronic integration
(Mukhopadhyay et al., 1995; Hess and Kemerer, 1994). When more complex or
specialized inputs are required, asset specificity may become a factor whereby the close
relationships create an environment for opportunistic behavior by the trading partner
(Williamson, 1975).

Interestingly, when the data is stratified by echelon, the coefficient for the stability of
the trading partner network becomes statistically significant. The stability of the
trading partner portfolio, as measured by CHURN RATE variable, has a negative effect
on inventory turnover for manufacturing firms. Again, this may be related to the types
of inputs and processes used by manufacturers that are unique from those used in other
echelons of the supply chain. The investment in time needed for relationships to develop
in order to maintain appropriate flow and quality of inputs for manufacturers may
be adversely affected by high levels of instability in the trading partner portfolio.
The positive coefficient estimates for SALES SURPRISE and PRIOR INVENTORY
TURNOVER are expected as discussed previously for the full network model results.

The wholesaler echelonmodel is also statistically significant based on the F-statistic;
however, the coefficients estimated for the explanatory variables are not. The coefficient
for the prior inventory turnover variable is statistically significant and positive as
previously discussed for the full network model results. The lack of statistically
significant coefficient estimates for the explanatory variables is very likely related to the
small number of wholesaler observations included in the sample (n ¼ 30).

The fit of the retailer model is statistically significant based on the F-statistic, with
coefficient estimates that vary from those for the manufacturing echelon. Retailers do
not show a significant relationship between the use of close trading partner relationships
and inventory turnover. Unique to the retailer echelon, the balance of sending and
receiving information, RECIPROCITY, is positively related to INVENTORY
TURNOVER. Contrary to the results for manufacturers, retailers are found to have a
positive relationship between CHURN RATE and INVENTORY TURNOVER. This
positive relationshipmay be related to the type of inputs used by retailers. Since retailers
often resell standard products, retailers may be more price-driven such that instability
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in the trading partner portfolio allows the retailer to frequently renegotiate prices
with their suppliers. This position may be complimented by the finding that close
relationships do not have a statistically significant effect on inventory turnover but
asymmetry of information has a positive effect. The positive coefficient for
RECIPROCITY indicates that the difference between the volume of information
received and sent is positively related to inventory turnover. Asymmetric availability of
information has been noted for enabling firms to disproportionately retain the benefits
of a business exchange (Clemons and Hitt, 2004). Research has found that asymmetries
of information driven by the more powerful retailer may be overcome by the supplier
as they become interdependent (Narayandas and Rangan, 2004). However, the retailer
may not become dependent on individual suppliers if the churn rate is high. Lastly, and
not surprisingly, the retailers in this sample experience seasonality in their business as
shown by the statistically significant results for two of the seasonality control variables.

The value of this insight is that the effect of the closeness of trading partners varies
depending on the firm’s position within the supply chain, which has important
implications for the supply chain management literature. Firstly, it demonstrates that,
when examining supply-chain-related firm performance, researchers should include
measures that describe the level of closeness of trading partners and control for the
position of the focal firm within the supply chain. As this study finds, there is support
for a negative association between trading partner closeness and firm performance
for manufacturers but not specifically for wholesalers or retailers. Secondly, the study
clarifies results from research on the use of enhanced information exchange. Subsequent
studies should include specific measures of power to determine whether or not
exchanging enhanced information could lead to negative supply chain performance as
trading partners increase their power vis-à-vis one another. The effects of closeness may
be moderated by other relational factors. These factors may include the age of the
relationship, the level of dependence, and the reciprocity of information exchange.
Thirdly, this finding highlights the importance of market forces in increasing firm
performance. Research that models supply chain partners as monopolies (i.e. the Beer
Game) may overstate the problems of supply-chain-related firm performance because
they do not consider the benefits ofmarket forces. In real-world settings, somefirmsmay
benefit from the use arms-length relationships.

The important finding of the study linking the value of arms-length relationships to
firm performance has managerial implications. Firstly, managers may not want to rely
too heavily on a small set of firms. Over time, this may only increase the power that
a supplier has over its customer. Managers may be most sensitive to this power as
it relates to more unique inputs such as those used by manufacturers compared to the
inputs of retailers. However, managers should also recognize that relationship closeness
can result in higher inventory costs. Secondly, if managers rely on a small set of close
firms, they may want to structure their contracts such that incentives or penalties are
included. The use of incentives and penalties may discourage opportunistic behavior on
the part of the supplier. For example, a manager may ask a supplier for a service level
agreement that specifies the minimum performance level or else be subject to penalties.
Furthermore, the customer can give financial incentives if the supplier helps the
customer achieve higher levels of performance. Thirdly, these results may encourage
managers to be skeptical of “single-source” contracts. When looking to procure new
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material and services, a supply chainmangermaywant to ensure a plurality of suppliers
to allow for the benefits of market forces to help improve firm performance.

Conclusion
This study makes valuable contributions to both research and practice. This study
provides a unique theory-based analysis of actual information exchanges. The findings
support the notion that, beyond the mere practice of exchanging information, specific
characteristics of information exchange can be associated with firm performance.
Additionally, the post-hoc analysis establishes that the performance effects of
information exchange characteristics vary depending on the position of a firmwithin its
supply chain. The positive effects of information exchange are supported but some
cautions are identified. Specifically, the effects of trading partner portfolio
stability/churn, reciprocity, and closeness vary by the firm’s position within the
supply chain.Managers would be advised to consider the tradeoffs between information
exchange that enhances performance and information exchange that allows trading
partners to act opportunistically.

Limitations and future research
This study provides new insights by capturing specific information exchange
characteristics stemming from detailed transactions that flow through an
inter-organizational medium. This quantitative focus could be enhanced through the
inclusion of information exchanged through other mediums of exchange including
email, telephone, and face-to-face. Additionally, exploration of how the exchanged
information is incorporated into systems and decision making processes of trading
partners and technology championsmay provide valuable insights into the strategic use
of information exchange.
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