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ABSTRACT

AN INVESTIGATION OF PERFORMANCE MEASUREMENT:
THE IMPACT OF LOGISTICS STRUCTURE AND STRATEGY

By

Richard Nicholas Germain

Performance measures monitor the conversion of labor and
capital inputs, such as warehousing costs, into outputs, such
as customer service. The research objective was to examine
empirically how logistics strategy and structure relate to
performance measurement across three channel positions:
manufacturers, wholesalers and retailers.

A 2x2 typology of performance measurement was developed.
The first dimension distinguished cost from differentiation
performance measurement. The second dimension distinguished
internal performance measurement from competitive bench-
marking. These four types of performance measurement served
to create six dependent variables.

Three groups of independent variables were examined. The
first group consisted of: (1) formal integrative devices such
as a logistics mission statement; (2) whether 1logistics
controls customer service or logistics systems planning; and
(3) the total number of activities controlled by logistics.
These variables are positively related to performance
measurement within all three types of firms. Thus,
organizations having these attributes were found to have more
extensive performance measurement systems.

The second group of independent variables consisted of:



(1) the maturity of the 1logistics; (2) participation in
business unit strategic planning by the senior logistics
executive; and (3) the title level of the senior logistics
executive. These variables are sporadically related to
performance measurement. These variables, especially
variables describing the "position" of the senior logistics
executive, are of 1lessor importance with respect to
performance measurement.

The third group of independent variables consists of: (1)
the number of times logistics has been reorganized during the
past five years; and (2) the frequency of updating the
logistics strategic plan. These variables, possibly because
they are indicative of logistical flexibility, are unrelated
to performance measurement.

The major finding regarding channel position is that
while firms at different levels of the channel are not equally
involved in logistics performance measurement, the
relationship of 1logistics strategy and structure to
performance measurement are the same. The results of this
research provide additional evidence that the "best" practices
of logistics management are independent of channel position.
Additional insights are provided regarding the impact of

structure and strategy upon best practice.
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CHAPTER I: INTRODUCTION

A comprehensive examination of logistics texts reveals
many sections, 1if not chapters, devoted to 1logistics
performance measurement (Coyle and Bardi 1984, p. 451-453;
Ballou 1985, p. 547-554; Bowersox, Closs and Helferich 1986,
p. 321-340; Stock and Lambert 1987, p. 698-711). Performance
measurement is important because of its direct relationship
to operational results such as profitability or market share.
For example, one study found a 14 to 22 percent productivity
gain by firms with sophisticated performance measurement
systems (A.T. Kearney, Inc. 1984).

Exhibit 1 demonstrates the importance of performance
measurement (Day and Wensley 1988). Positional advantage
refers to the extent to which a firm actually holds a
competitive advantage. It is through formal performance
measurement that positional advantage is determined. As seen
in Exhibit 1, positional advantage leads to results such as
market share, profits and customer satisfaction. Knowledge
of positional advantage and its causal attributes ideally
guide reinvestment into appropriate advantage generating
skills and resources.

This competitive advantage framework provides a mechanism

to interpret performance-related research. For example, the
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Exhibit 1
THE ELEMENTS OF COMPETITIVE ADVANTAGE *

SOURCES OF POSITIONAL RESULTS
ADVANTAGE - DVANTAGE o
-superior skills =-value through -market share
-superior differentiation -profitability
resources -lower relative costs

\ Investment of Profits 1

* From Day and Wensley (1988, p. 3)

early PIMS research by Buzzell, Gale and Sultan (1975), which
was restricted to an examination of the interrelationships
among performance outcomes, found a positive relationship
between market share and return on investment. Another
example was provided by Phillips, Chang and Buzzell (1983).
They examined the effect of direct relative costs, a type of
positional advantage, on market share and return on
investment. These two examples are representative of the
large body of research —conducted in marketing on
organizational performance.

In logistics, research has been devoted to: (1) defining
how performance can be measured (Bowersox et al. 1989); (2)
how logistics can conceptually impact profits (Shapiro 1984);
and (3) how productivity can be measured and improved (A.T.
Kearney, Inc. 1978; Grottke and Norris 1981; Gautschi 1983).
The topic of performance measurement remains timely in that
it was identified as a major source of concern among senior

logistics executives (Bowersox et al. 1989, p. 273-274). This
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concern was expressed equally by manufacturers, wholesalers

and retailers.

FOCUS OF THE DISSERTATION

For the purpose of this research, marketing can be viewed
as two interrelated subsystems. One subsystem is viewed as
creating or stimulating demand. The second subsystem
primarily services demand (Bowersox 1961; Lewis and Erickson
1969; Reidenbach and Oliva 1981). Some of the activities
involved in stimulating demand are advertising, promotion and
personal selling. Some of the activities involved in
servicing demand are transportation, warehousing, inventory
management, order processing and material handling, among
others. Marketing management can be viewed as the process of
integrating and coordinating demand stimulation and demand
servicing.

Demand servicing is discussed under the topics of
physical distribution, materials management, or logistics, the
marriage of both physical distribution and materials
management. A title currently gaining industrial support to
describe the demand servicing aspects of marketing is product
supply (Dumaine 1989).

For the purpose of this research it is important to
define the terms "logistics activities"™ and "logistics
function." The term "logistics activities" is used to

describe the flow of goods and related information throughout
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an organization. The term "logistics function" is used to
describe that organizational hierarchy with responsibility for
logistics activities.

The dissertation is concerned with relationships between
the structure of the logistics function and the extent or
usage of performance measurement of logistics activities. The
dissertation focuses on three research questions.

(1) How are various types of performance

measurement of logistics activities interrelated?

(2) What organizational factors describing

logistics function structure and strategy are

related to performance measurement?

(3) Does a firm's channel position alter how

different types of performance measurement are

interrelated or how logistics function structure

and strateqgy are related to performance
measurement?

THEORETICAL FRAMEWORK

The framework of the dissertation is presented in three
sections. First, a typology of performance measurement is
introduced. Next, the constructs and major linkages between
constructs examined are presented. Lastly, analysis

considerations are discussed.

A TYPOLOGY OF PERFORMANCE MEASUREMENT
Performance measurement takes many different forms. To

help understand the complexity and goals of performance
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Exhibit 2
CLASSIFICATION OF PERFORMANCE MEASUREMENT

Performance Measurement Focus

Internal External
Strategic Focus Measurement Measurement
(Benchmarking)

Measurement of
competitor costs.
Benchmarking firm
cost with that of
key competitors.

Measurement of firm
costs. Examples
include cost,
productivity and
asset management
measurement.

Cost approach

Measurement of
competitor differ-
entiation. Bench-
marking firm differ-
entiation with that
of key competitors.

Measurement of items
that can be used as
differentiators.
Examples include
customer service and
quality measurement.

Differentiation
approach

measurement, Exhibit 2 offers a 2x2 typology. The term
performance measurement focus refers to whether the
measurement is internal or external. Internal performance
measurement consists of monitoring: (1) financial data such
as return on investment; (2) specific logistics measures such
as total 1logistics cost, inbound freight cost and order
processing cost; (3) customers perceptions of customer
service; and (4) levels of attained customer service.

Internal measurement provides an across time indicator of
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relative performance but it does not help assess how well a
firm is doing in relation to key competitors.

External performance measurement compares a firm's
performance to key competitors. It 1is often called
benchmarking (Camp 1989). The term benchmarking is used
throughout the dissertation. While internal performance
measurement is important, benchmarking provides depth to the
positional advantage pictured in Exhibit 1. For example, a
firm that only measures its own customer service does not
fully understand relative competitive advantage.

The second dimension of the typology is the strategic
focus of performance measurement. Strategic focus is related
to either cost or differentiation. The strategic focus is
derived from the generic overall low cost and differentiation
strategies of Porter (1980). With respect to logistics, cost
measures are defined to include logistical productivity and
asset management. Differentiation refers to a distinctive
customer service strategy. Shapiro (1984) provided numerous
examples of low cost and differentiation logistics strategies.

The typology relates four types of performance
measurement: (1) internal cost measurement; (2) internal
measurement of factors that can be used as differentiators:;

(3) cost benchmarking; and (4) differentiation benchmarking.



CONSTRUCTS AND THEORETICAL FRAMEWORK

The linkages examined empirically in this research are
presented in Exhibit 3. First, the dependent or endogenous
variables in the box are the four types of performance
measurement. Total or combined internal and benchmarking
performance measurement offer two additional dependent
variables that are also examined. Thus, the research design
treats six dependent variables. In addition, relationships
existing between benchmarking and internal performance
measurements are examined.

Second, four categories that represent independent or
exogenous constructs are illustrated across the top of Exhibit
3. They are: (1) 1logistics strategy; (2) structuring
variables describing the latent organizational structure of
the logistics function; (3) pictorial configuration variables
which also describe the organizational structure of logistics:;
and (4) channel position. A theoretical framework that
incorporates these constructs is discussed next.

Contingency theory, which provides an approach for
linking environment, strategy, structure and performance,
interconnects the constructs examined in the dissertation.
Environment is examined through the channel position at which
an organization operates. In this research, the positions
examined are manufacturers, wholesalers and retailers.
S8trategy is examined through how frequently the logistics
strategic plan is updated.

8tructure is examined through various structuring and
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Exhibit 3
TESTING FRAMEWORK

INDEPENDENT VARIABLES

Strategy Structuring Pictorial Channel

Variables Configuration Position

DEPENDENT VARIABLES
Internal Cost Performance Cost Benchmarking
Measurement Performance Measurement

Internal Differentiation Differentiation Benchmarking
Performance Measurement Performance Measurement

Combined Internal Combined Benchmarking
Performance Measurement Performance Measurement

pictorial configuration variables (Dalton et al. 1981).
Structuring variables refer to latent constructs such as: (1)
formalization which consists of formal rules, policies,
procedures, cost and quality <control measures; (2)
centralization which is the vertical locus of decision-making
authority; and (3) specialization. Discussion of structuring
variables has long standing in the management literature (Hage
1965; Pugh et al. 1967; Miller and Droge 1986).
Pictorial configuration variables can literally be drawn.
Examples are functional versus divisional organizational

structures, tall versus flat hierarchies, activity allocation

to various functions and spans of control.



ANALYSIS

The analyses is conducted in two stages. First, each of
the strategy, structuring and pictorial configuration
independent variables is modeled with the channel position
variable as a covariate. Second, separate subgroup analysis
of manufacturers, wholesalers and retailers is completed.
This two stage approach helps isolate whether the relationship
between 1logistics function structure and performance
measurement is invariant across channel positions. This will
allow generalizations regarding the extent to which
manufacturers, wholesalers and retailers are similar or

dissimilar with respect to logistics performance measurement.

POTENTIAL CONTRIBUTIONS

Contributions of the dissertation are expected in two
areas. First, from a theoretical perspective, elements of
structure and strategy of the logistics function have not been
examined in relation to performance measurement. The research
design includes hypotheses to potentially facilitate new
theoretical insights about logistics performance measurement
and channel position. A theoretical contribution may result
from an examination of the extent to which manufacturers,
wholesalers and retailers are comparatively similar or
dissimilar.

The second potential contribution of the dissertation is

the generation of managerially relevant guidelines for
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logistics structure and strategy. For example, the hypotheses
could yield insights into what role a formal logistics mission
statement plays in encouraging performance measurement.
Another example of a potential contribution is the relatedness
of the senior logistics executive's title to performance
measurement. These results could offer managerial guidelines
toward understanding the importance or lack thereof of the
vertical organizational positioning of the senior logistics

executive.

ORGANIZATION OF THE DISSERTATION

Chapter II initially presents a description of
contingency theory which is used to provide a framework for
hypothesis development and testing. This is followed by
sections on performance measurement, 1logistics strategy,
latent structuring of the 1logistics function, pictorial
configuration of the logistics function, and channel position.
In each section, the appropriate variables are defined,
relevant empirical and conceptual research is reviewed, and
research hypotheses developed. Chapter II concludes with a
summary of the research hypotheses. Statistical hypotheses
are presented in Appendix D.

Chapter III presents methodology. The samples from which
the data was collected are discussed. Questionnaire design
and scaling considerations are also detailed. Chapter 1V

contains results of statistical tests. Chapter V presents
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managerial implications of the research and discusses the
implications of the research for Leading Edge logistics
(Bowersox et al. 1989). The chapter concludes with

suggestions for future research, limitations and a final

summary.



CHAPTER II: THEORETICAL AND EMPIRICAL BACKGROUND

Chapter II is reviews relevant literature and presents
the hypotheses that are tested. The first section of this
chapter presents the contingency theory framework of
organizational design. To illustrate the complex manner in
which environment, strategy, structure and performance
interact, three types of relationships are discussed: (1)
relationships among indicators of a single construct; (2)
relationships between pairs of constructs; and (3) the effect
of "fit" between pairs of constructs on a third construct.

A section on reviewing internal and benchmarking
performance measurement follows and hypotheses are proposed
relating performance measurement variables to one another.

The next three sections discuss 1logistics strategy,
structuring of 1logistics and pictorial configuration,
respectively. In each section, empirical research focusing
on the structure of the logistics function is reviewed and
hypotheses developed.

Channel position is discussed in the sixth section. The
last section summarizes the hypotheses that are examined in

this research.

12



THEORETICAL BACKGROUND

Exhibit 4 depicts the contingency theory framework. This
theory focuses on four constructs: environment, strategy,
structure and performance. The following sections define

these constructs and describe contingency relationships.

ENVIRONMENT

Environment refers to organizational contexts which
cannot easily be altered in the short-run. The most
frequently discussed contextual variables are size, technology
and uncertainty (Lawrence and Lorsch 1967; Duncan 1972;
Ruekert, Walker and Roering 1985). Other contextual variables
have been discussed including stage of the product or business
life cycle (Anderson and Zeithaml 1984) and percent of
manufactured output made to stock (Persson 1982; Christopher
1986; Phofl and Zollner 1987).

Organizational size is multidimensional and
operationalizations include measures of physical output such
sales, the number of employees, or resources available such
as net assets or profits (Jackson, Morgan and Paolillo 1986,
p. 216).

Technology is defined as: "The techniques and technical
process an organization uses to change inputs such as
materials, knowledge, energy, and capital into outputs such
as products or services" (Jackson, Morgan and Paolillo 1986,

pP.242). While the definition of technology applies to all

13
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Exhibit 4
THEORETICAL FRAMEWORK

Fit

ENVIRONMENT ==ip-STRATEGY

' ' '

Fit e PERFORMANCE <«guue Fit

|

STRUCTURE

y,

Structuring Pictorial
Variables Configuration
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firms, empirical studies generally focus on the effect of
manufacturing technology on structure (Woodward 1965;
Khandwella 1974; Marsh and Mannari 1981; Lincoln, Hanada and
McBride 1986; Miller and Droge 1986). Measurement frequently
distinguishes among custom, small batch, large batch, mass
production and continuous process manufacturing technologies.

Uncertainty refers to actual and perceived levels of
environmental uncertainty. Perceived uncertainty may actually
be more important than actual uncertainty since management
reacts to environmental perceptions (Duncan 1972). Elements
of uncertainty include predictability of competitors,
variability of customer requirements, and heterogeneity of
products in the marketplace (Miller and Droge 1986).

Another environmental variable receiving attention is
percent of manufactured output made-to-stock. Thompson (1967)
discussed this variable claiming that firms producing to stock
"buffer" internal operations from environmental variances.
The proportion of output made-to-stock has been linked to
"task predictability" (Christopher 1986). As firms produce
a greater proportion of output to order, the predictability
of logistical tasks declines. Furthermore, Blois (1980) and
Hayes and Wheelwright (1979) related percent of manufactured
output made-to-stock to manufacturing technology. They argued
that made-to-order manufacturers are more likely to use custom
or batch technologies while made-to-stock firms are more
likely to use mass production or continuous process

technology.
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Channel position has not explicitly been identified in
the literature as an environmental variable. However, other
descriptors of firm "type" are found in contingency research.
Child and Mansfield (1972) explored how "work-flow"
integration, a specific operationalization of technology,
relates to structure. They examined manufacturers and service
firms, at first simultaneously, then separately, and found
some differences. For relationships between specific
constructs, the manufacturing versus service distinction
appears important.

Channel position is not the same as channel structure.
Channel structure describes how a channel is organized for a
product or an industry. A study of channel structure would
compare channels across products or industries. One goal of
this research is to compare manufacturers, wholesalers and

retailers without regard to product or industry type.

STRATEGY

Strategy refers to the methods by which goals are
achieved. Three strategic typologies receiving considerable
literature attention are discussed. Porter's (1980) typology
consists of the generic low cost, differentiated and focus
strategies. Recently, the mutual exclusivity of this typology
has been questioned (Miller 1988). A firm need not follow one
and only one strategy: a firm can be a differentiator
servicing a focused market niche.

The Miles and Snow (1978) typology is based on new
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product introduction strategy. For example, prospectors
aggressively search for both new products and new markets for
existing products, while reactors introduce new products only
if they are seriously threatened.

Another important strategic variable is product
diversification. Chandler (1962) concluded that the
divisionalized structure was primarily instituted in response
to product diversification. A typology Dbased on
diversification is Rumelt's (1982) related, unrelated, single

and dominant strategic typology.

STRUCTURE

Structure refers to the manner in which the firm is
organized. As seen in Exhibit 4, structure can been
dichotomized in structuring variables, or latent constructs,
and pictorial configuration variables, or variables that can
literally be drawn (Dalton et al. 1980). Structuring
variables include: (1) formalization, or the existence of
formal rules, policies, cost and quality control measures; (2)
centralization, or the vertical 1locus of decision-making
authority; and (3) specialization, or the extent to which
individuals and/or departments specialize. Integration has
been identified as an important structuring variable
(Mintzberg 1979; Bowersox, Closs and Helferich 1986).

Pictorial configuration variables include, but are not
limited to: (1) vertical differentiation, or the number of

layers in an organization: (2) horizontal differentiation, or
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the number of units or departments; (3) divisional versus
functional forms; (4) activity sharing across business units
in a divisionalized firm; (5) spans of control, or the number
of subordinates reporting directly to, for example, a CEO or
a factory foreman; and (6) activity allocation to various

functions.

PERFORMANCE

Performance is a multidimensional construct consisting
of: (1) efficiency, or how well inputs are used; (2)
effectiveness, or how well the organization is able to achieve
goals; and (3) and flexibility. Flexibility refers to either
long-term adaptability to changing environmental conditions
through strategic new product introductions or to short-term
operational adaptability to temporary marketplace alterations

(Phofl and Zollner 1987).

CONTINGENCY RELATIONSHIPS

Three types of contingency relationships are typically
researched: (1) relationships among elements of a particular
construct; (2) relationships between pairs of constructs; and
(3) the effect of the relationship between a particular pair
on another construct. All three constitute contingency
relationships, although the 1latter type is the most
sophisticated since it tests whether the "fit" between pairs
of constructs is dependent on or is related to other

constructs. In order to fully understand the nature and logic
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of contingency theory, each of the three types of
relationships are discussed.

First, relationships among the elements of a single
construct can be examined. When Buzzell, Gale and Sultan
(1975) concluded that market share and return on investment
were positively related, they examined a relationship between
two dimensions of performance. Hage (1965) argued
conceptually that flexibility and efficiency were negatively
related.

The second type of relationship is that existing between
pairs of constructs. A few examples of how strategy is
related to other constructs are presented. Varadarajan (1986)
examined how product diversification affects financial
performance. Vancil (1979) examined the effect of product
diversification on resource sharing across business units, a
pictorial configuration structure variable. Gupta and
Govindarajan (1986) examined the effect of low cost versus
differentiation strategy on resource sharing across business
units. Walker and Ruekert (1987) described how firms should
be structured, along structuring dimensions, in response to
combinations of the Miles and Snow (1978) and Porter's (1980)
strategic typologies.

Research has frequently focused on relationships between
environment and structure (Ford and Slocum 1977; Fry 1982).
Firms operating in stable, certain environments are more
formalized, less centralized and rely less on specialists than

firms operating in complex, uncertain environments (Lawrence
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and Lorsch 1967). Khandwella (1974) examined the effect of
manufacturing technology and size on structure. Argarwal
(1979) examined how size and structure are related and
reported nonlinearities, while Blau et al. (1976) examined the
effect of computerization technology on structure. For a
review of contingency theory research in marketing, see
Zeithaml, Varadarajan and Zeithaml (1988).

The third type of relationship emerging in the literature
examines "fit." The essence of "fit" theory is that the level
of "fit" between environment and structure, strategy and
structure, and environment and strategy affects performance.
In other words, performance is dependent on the level of "fit"
between pairs of constructs.

Two difficulties are associated with "fit" theory.
First, fitness testing requires larger sample sizes than those
needed to test the first two types of contingency
relationships. Second, the level of "fit" between a pair of
constructs may be more important than the level of "fit"
between other pairs of constructs. There can exist a large
number of divergent environmental and strategic antecedents,
and the firm "fitting" structure to all might do very 1little
properly (Galbraith and Nathenson 1978).

Drazin and Van de Ven (1985) discussed empirical
congruencies between pairs of constructs. They claimed
congruencies exist between environment and structure, for
example, because firms are capable of "fitting" structure to

environment (John and Martin 1984; Morgan 1986).
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Miller (1988) provides an example of testing "fit." He
split the firms in his sample into those that had high and low
levels of performance and then tested the strength of
relationships between strategy and structure variables,
between environment and structure variables, and between
environment and strategy variables. The strategy -- structure
relationships were significantly stronger for high performers.
The interpretation is that high performing firms are better
"fitting" structure to strategy.

Alternatively, one could test whether certain strategies
are more profitable under specific environmental contexts, or
whether specific structures are more profitable under specific
strategies. Hamermesh and White (1984) found that business
units following a low cost strategy were more profitable when
they shared resources with other business units than when they
did not share resources with other business |units.
Conversely, they found the opposite when business units
followed a differentiation strategy. The interpretation is
that the level of "fit" between strategy and structure affects
performance.

McKee, Varadarajan and Pride (1989) tested whether
strategy types, as defined by the Miles and Snow (1978)
typology, were more profitable under specific environmental
contexts. Again, this is another example of "fit" testing.

In summary, the environment, strategy, structure and
performance constructs underlying the contingency theory

approach to organizational design and three types of
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relationships among these constructs were defined.

PERFORMANCE MEASUREMENT

Performance measurement has long been researched in
management. Taylor (1911) introduced "scientific management"
and modernized business by applying scientific methods to the
study of management. Taylor, a proponent of time and motion
study, monitored a method of working, measured performance,
altered the method of working, and remeasured performance.
He was able to determine if the alteration improved perfor-
ance. This sequence of events still applies in many cases
today as a firm may alter inventory levels in expectation of
lower costs. In logistics, monitoring performance is critical
because the potential of trade-off analysis cannot be realized
until performance is measured (Tyndall and Busher 1985).

The discussion of performance measurement is presented
in three parts. The first two sections discuss internal and
benchmarking measurement, respectively. The third section
develops hypotheses concerning how performance measurement

variables are expected to be interrelated.

INTERNAL PERFORMANCE MEASUREMENT

Bowersox et al. (1989) discussed five areas in which
internal logistics performance measurement can focus: asset
management, cost, productivity, customer service and quality.

Each is discussed separately.
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Asset management refers to how efficiently assets are
utilized over a specified time period. Examples of asset
management performance measures include: (1) return on net
assets, or profit after taxes divided by total assets; (2)
return on investment, or profit after taxes divided by net
investment; and (3) inventory turnover, or cost of goods sold
divided by the value of inventory (Soloman and Pringle 1980;
Schall and Haley 1983; Halloran and Lanser 1985). Asset
management performance measures are important because they
focus on the end result of logistical practices. For example,
the level of inventory investment to support a particular
level of sales volume directly impacts return on investment
and profitability. The importance of asset management to
logisticians is not unique. Return on investment has come
under close scrutiny by marketers (Jackson, Ostrum and Evans
1982; Jacobson and Aaker 1985; Jacobson 1988). Asset
management 1is also of equal importance to manufacturers,
wholesalers and retailers.

The measurement of internal logistical costs is
important. An understanding of costs allows the firm to
implement trade-off analysis. The components that comprise
total cost analysis are transportation costs, warehousing
costs, order processing costs, lot quantity costs and the cost
of lost sales due to lack of stock (Lekashman and Stolle 1965;
Lambert and Mentzer 1980; Stock and Lambert 1987). The cost
of lost sales is generally not used in total cost analyisi

because of estimation difficulties. Unlike the other
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components of total cost analysis, the cost of lost sales is
dependent on how product availability and customers' reaction
to stockouts are related.

The third performance measurement area identified by
Bowersox et al. (1989) is productivity. Productivity ratios
are units of output divided by units of input (Chew 1988).
Important 1logistics-related productivity measures include
units shipped per employee and units per labor dollar. The
use of too few productivity indices can decrease productivity
rather than promote it (Skinner 1986). Management can be
sensitized to a small number of productivity indices and
ignore other equally important but unused indices. This could
results in productivity gains on the indices being used, but
productivity declines on other indices. It 1is the
productivity of the entire system that is critical, and not
the productivity of a given index.

The fourth area of performance measurement is customer
service. Important components of customer service include
fill rate, stockouts, on-time delivery and backorders (LaLonde
and Zinszer 1976). The overall objective of the logistics
approach to customer service is to minimize total logistics
costs subject to meeting prespecified service 1levels.
Measuring customer service performance is thus of critical
importance to the organization.

The last area of performance measurement is quality.
Quality refers to: "how effectively the logistics task is

performed" (Bowersox, Closs and Helferich 1986, p. 274).
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Examples of quality-related performance measures include
frequency of damage, dollar amount of damage and number of
customer returns. Quality is related to differentiation since
it is associated with the quality of the service provided to
customers. In other words, a firm can differentiate itself
from competitors on the basis of logistical quality.

Three of the five performance measurement areas are
related to organizational efficiency, or costs: asset
management, cost and productivity. The remaining two
performance measurement areas, customer service and quality
of service, are related to differentiation. Shapiro (1984)
examined generic logistics strategies, two of which were the
low cost and differentiated strategies. The strategic thrust
of performance measurement may be related to the strategic
thrust of the organization and of logistics.

Only a few studies have examined how logistical organiza-
tional factors affect internal performance measurement.
Bowersox et al. (1989) reported that manufacturers, whole-
salers and retailers engage in more performance measurement
as logistical sophistication increases. Leading Edge
organizations, use larger numbers of asset management, cost,
productivity, customer service and quality performance
measures.

Lambert and Sterling (1987) examined performance reports
received by marketing managers. They found 28% of managers
receive profitability reports containing direct variable

transportation costs. They, however, made no effort to
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examine organizational factors affecting type of report
received.

A study by Jackson, Ostrum and Evans (1982) examined
measures used to evaluate marketing performance. The measures
examined were related to sales statistics, cost, margins and
return on investment. They explored how these measures were
related to "control segments" such as order size, market
segment, and geographical area. Similar to Lambert and
Sterling (1987), they did not examine how organizational
factors relate to type of measures or control segments used.

Khandwella (1974) examined the use of formal "internal"
controls as a function of several organizational design
variables. While size and type of manufacturing technology
were found to be related to the use of internal controls,
Khandwella (1974), using path analysis, concluded that
variables describing other elements of organizational
structure such as centralization and formalization intervened
the relationship between size and use of controls and between
technology and the use of controls.

In summary, the logistics literature has yet to fully
examine how logistics strategy and structure are related to
performance measurement. The following section reviews the

literature on benchmarking performance measurement.

STRATEGIC INTELLIGENCE AND BENCHMARKING
Benchmarking has been discussed in conjunction with

strategic intelligence and environmental scanning. Strategic
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intelligence is: "...information about competitor capabilities
and intentions that provides a basis for planning long term
strategy and goals" (Hershey 1980, p. 22). Strategic
intelligence is distinct from strategic espionage, although
the exact boundary between the two is at times blurred.
Strategic espionage often involves activities of a clandestine
nature which, if not illegal, are unethical (Wall 1974).
These activities include theft, bribery, extortion and/or
wiretapping (Sammon, Kurland and Spitalnic 1984). The
difference between strategic intelligence and espionage thus
lies in data collection methods and not in goals.

Strategic intelligence represents the gathering of
environmental information to guide 1long term strategy
formulation. Porter (1980) suggested the following sources
of strategic intelligence: publicly filed reports, speeches
given by executives, business press, the salesforce, customers
and/or suppliers, inspection of competitor's products,
engineering estimates and managerial insight.

Montgomery and Weinberg (1979) discussed three purposes
of strategic intelligence. First, strategic intelligence can
be defensive. The goal is to determine whether basic
assumptions about the environment hold. The essence of
defensive intelligence is to minimize "sudden surprises." An
example of a defensive intelligence act is when a firm
monitors the prices competitors are charging.

The second type of intelligence is passive and refers to

comparing competitor performance to that of the firm. This
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type of intelligence enables the firm to determine positional
advantage. Montgomery and Weinberg (1979) state that:
"Passive intelligence is designed to provide benchmark data
for objective evaluation" (p. 42).

The third of strategic intelligence is offensive in
nature. It is undertaken to identify opportunities and spot
problems. The firm can then act to improve its competitive
position or to protect its present market position.

Montgomery and Weinberg (1979) also discussed six areas
in which strategic intelligence can focus: competitive,
technological, customer, economic, political/regulatory and
social. The benchmarking variable examined in this research
include competitive, technological and customer facets.

The bounds delineating the three purposes of strategic
intelligence are themselves not all that distinct. McLagen
and Zeismer (1982) suggested that cost benchmarking, which
would appear to be defensive, can lead to an understanding of
opportunities or problems. Thus, if cost benchmarking is
undertaken by a firm, it is difficult, if not impossible, to
determine whether the purpose of the intelligence operation
is offensive or passive. Knowledge of the act of benchmarking
gives little insight into the purpose or motive behind the
act.

Sharman (1984) discussed how profiles of competitors
along logistical customer service levels can be used by firms
to spot problems and opportunities. The profiles are similar

to those used in product positioning research to plot customer
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perceptions of competing products. The development of
competitor profiles requires some form of information about
competitor performance. This method of spotting opportunities
is thus one type competitor intelligence.

Porter (1980) suggested that the extent to which firms
engage in strategic intelligence is related to organizational
factors, including organizational needs, industry
characteristics, staff capability, management interest and
management talent. As already mentioned, this 1list is
extended to include logistics strategy and structure.

Empirical support of industry differences in the
importance of type of strategic intelligence is provided by
Wall (1974). Across industries he found that managers most
frequently felt the need to know information concerning
competitor pricing. In terms of rank order, this was followed
by expansion plans, competitive plans, promotional strategy,
cost data, sales statistics, research and development, product
styling, financing and executive compensation. Customer
service was not examined in this study. Industry differences
in the importance of type of intelligence gathered were found.
For example, for the retail and wholesale industries, the most
important aspect of competitor intelligence was pricing, while
for the advertising, media and publishing industries, the most
important aspect was competitive plans.

Zinkham and Gelb (1985) demonstrated that organizational
and industry characteristics affect the extent of engagement

in competitor intelligence. They found the amount of
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competitor intelligence gathered by industrial marketing firms
was positively related to the number of competitors in the
industry, a "build share" versus "harvest" marketing strategy,
and whether or not the purpose of the intelligence operation
was offensive. Conversely, the amount of intelligence
gathered was 1less for firms with a passive intelligence
purpose. Organizational size, as measured by dollar sales,

was found not to be related to the amount of intelligence

gathered.
In summary, this section described two types of
performance measurement. While limited research exists on

organizational factors impacting performance measurement,
little research was identified that examined how internal and
benchmarking performance measurement are related, especially

in the context of logistics across channel positions.

HYPOTHESES

Both internal performance measurement and benchmarking
essentially represent different facets of a formal performance
measurement or formal control construct. For this reason,
internal performance measurement and benchmarking measurement
should be positively correlated.

This generalized relationship can be made specific for
particular dimensions of performance measurement. Firms
following a low cost logistics strategy may be more committed
to measuring logistics costs, productivity and/or asset

managenment. on the other hand, some firms may be more
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committed to providing a differentiating level of customer
service, and thus may place a larger degree of importance on
measuring customer service and quality. The result of varying
degrees of commitment to various strategic foci means that
firms benchmarking in one area, say differentiation, may
measure a larger number of items of internal performance
within the same area. These expectations are stated in the
following hypothesis.

Hl: The use of internal performance measures is
positively related with the use of benchmarking
performance measures; (Hla) cost benchmarking is
related to the use of internal cost performance
measures; and (H1lb) differentiation benchmarking is
related to the use of internal differentiation
performance measures.

The hypothesis does not imply that internal performance
measurement "causes" benchmarking performance measurement or
vice versa, or that cost benchmarking "causes" internal cost
performance measurement. Rather, a relationship between two

types of performance measurement is indicative of a firm's

commitment to monitoring performance.

LOGISTICS STRATEGY

Logistics strategy has increasingly received attention
in the literature. Shapiro (1984) discussed generic logistics
strategies including low cost, differentiation and new product
introduction strategies. Bowersox and Daugherty (1987)

discussed process versus market versus channel strategies.
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The strategy variable examined in the dissertation,
however, is not related to generic logistics strategies.
Rather, it is the frequency with which the logistics strategic
plan is updated. Daugherty (1988) reported that this variable
was unrelated to anticipated use of outside service vendors.
Make-to-stock manufacturers update their logistics strategic
plan less frequently than make-to-order manufacturers (Germain
1989). The latter finding suggests that environmental factors
influence the frequency of strategic plan updating. Make-to-
order manufacturers face more complex, unstable and
unpredictable markets and customer requirements than make-to-
stock manufacturers.

The same may also apply for wholesalers and retailers.
Those that frequently update their strategic plan could face
unstable and unpredictable markets and customer requirements.
What should be considered is how firms facing unstable markets
compare to firms facing stable markets in terms of the extent
of performance measurement. There is no obvious reason why
market stability should be related to <cost versus
differentiation performance measurement. Nor is there any
reason to suspect that market complexity should be related to
internal performance measurement, for example, but not
benchmarking performance measurement. However, the
possibility exists that total performance measurement, both
internal and benchmarking, could be related to the frequency
of updating the logistics strategic plan. A firm in a stable

market could plan longer into the future than a firm in an
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unstable market. Stability could imply that organizations are
more willing to invest in performance measurement since market
changes over time are 1less 1likely to invalidate the
performance measures being |used. Conversely, market
instability could retard performance measures since the firm's
investment in performance measurement could be invalidated by,
for example, changing customer requirements.

This expectation is formally expressed in the following
hypothesis.

H2: The frequency with which the logistics strategic

plan is updated is inversely related to the use of
performance measures.

STRUCTURING VARIABLES

The study of specific structuring variables such as
formalization, has long been explored in management and can
be traced back at least to Weber during the late 19th century
(Hage 1965). In 1logistics, and in marketing, certain
structuring variables have recently received attention.
LaLonde and Zinszer (1976) stated that a written customer
service mission statement was a pretransaction component of
customer service. More recently, Bowersox et al. (1989)
discussed: (1) the importance of a written logistics mission
statement as an integrative device; and (2) the importance of
a formal logistics strategic plan as a strategic planning

tool. A written customer service mission statement, a written



34
logistics mission statement and a formal logistics strategic
plan are indicative of the 1level of formalization, a
structuring variable.

Research has been conducted on customer service and
channel conflict (Levy 198la), segmenting the market on the
basis of customer service (Gilmour 1982), cross industry
customer service differences (LalLonde, Cooper and Noordewier
1988), customer service management (Levy 1981b; Uhr, Houck and
Rogers 1981; Christopher 1983; Tucker 1983; Jackson, Keith
and Burdick 1986), and on logistics strategy (Shapiro 1984;
Shapiro and Heskett 1985; Stock and Lambert 1987; Gattorna
1988). However, very little research has been conducted on
how structuring variables are related to performance
measurement.

The structuring constructs that are examined in the
dissertation are: (1) formalization, as indicated by the
existence of a formal logistics mission statement, the
existence of a formal logistics strategic plan, and maturity,
or the 1length of time that logistics has been a formal
function within the firm; (2) reorganization, as indicated by
the number of times that the logistics function has been
reorganized during the previous five years; and (3)
participation in business unit strategic planning by the
senior logistics executive. The number of reorganizations is
an important variable describing the static nature of the
organization. It is considered a structuring variable since

it cannot be pictorially represented.
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The following two sections review the limited empirical
research examining logistical structuring variables in
relation to other organizational variables. A brief summary

and hypotheses development follow.

STRUCTURING VARIABLES AS DEPENDENT VARIABLES

Exhibit 5 lists empirical studies which have examined
the structuring of logistics as a dependent variable. Each
study is discussed separately.

A study that examined 1logistical formalization was
conducted by Bowersox et al. (1989). They found that leading
edge firms, as indicated by a common attributes index, were
more likely than other firms to have a formal 1logistics
mission statement, a formal logistics strategic plan, to have
had logistics organized as a formal function for a longer
period of time, and to have reorganized the logistics function
a larger number of times over the past five years.

A relationship was found between the proportion of
manufactured output made-to-stock versus made-to-order and
logistical formalization (Germain 1989). Make-to-stock firms
are more formalized than make-to-order with respect to a
formal logistics mission statement and a formal logistics
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