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Abstract

Purpose — The purpose of this paper is to assess relevance of the three dimensions (process strategy,
market strategy, and information strategy) of the Bowersox and Daugherty typology to logistics
strategy and organizational competitive outcomes.

Design/methodology/approach — Empirical data gathered from US logistics managers were
analyzed using second-order factor analysis to examine the Bowersox/Daugherty typology’s relevance
to logistics strategy and organizational competitive responsiveness.

Findings — The findings identify overall logistics strategy and its effect on logistics coordination
effectiveness, customer service effectiveness and organizational competitive responsiveness.
Implications for teachers and practitioners of logistics and supply chain management are discussed.

Practical implications — The paper’s findings expand the understanding of logistics strategy’s role
in organizational competitive responsiveness. In addition, the findings of this paper provide a
foundation for future research into comparative studies of business logistics management and supply
chain management.

Originality/value — The paper provides empirical insights that could facilitate the development of
logistics management/supply chain management theory.

Keywords Logistics management, Supply chain management, Logistics strategy,
Competitive responsiveness, Customer service, Structural equation model

Paper type Research paper

Introduction

Logistics’ role as part of strategy has been apparent since at least the 1970s (Heskett,
1977). During the 1980s strategy considerations had become a theme in the Council of
Logistics Management’s (CLM’s) (now the Council of Supply Chain Management
Professionals (CSCMP)) supplement to bibliography on logistics management (Kohn
and McGinnis, 1997b). As part of ongoing research during the 1980s Bowersox and
Daugherty (1987) presented a typology which postulated three dimensions of logistics
strategy; namely, process, market, and information. This is considered the first known
business logistics strategy classification. During the last two decades, their typology has
been used as a conceptual framework for conducting empirical research for studying
The International Journal of Logistics Gi€NSIONS of logistics strategy. Although Bowersox and Daugherty (1987) typology
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in different studies. Furthermore, very few studies in the literature have examined the
basic structure of the typology in the context of overall organizational strategy.

Logistics strategy is a competitive tool that consists of multitude of factors that
contribute to the organizational “competitive responsiveness” (Heskett, 1977). As used
in this manuscript “competitive responsiveness” refers to the organization’s ability to
respond more quickly and effectively than competitors:

* to changing customer and supplier needs;
* to changing competitor strategies; and
* in developing and marketing new products.

If process, market, and information concerns are coordinated within the overall logistics
strategy (OLS) and there is a clear focus on customer service (as perceived by the customer),
then “logistics” will contribute to overall organizational competitive responsiveness.
However, a number of other dimensions should also affect organizational competitive
responsiveness including competitive products, effective marketing campaigns, efficient
procurement and production activities, and adequate financial resources.

This current research adopts a perspective that the Bowersox and Daugherty
typology provides a strong conceptual basis consistent over time with regards to salient
dimensions of logistic strategy. These dimensions should be coordinated at many levels
of the organization to achieve competitive responsiveness. Through this research
we hope to unravel the complexities of logistics management strategy and understand
the role logistics management strategy plays in maintaining and enhancing competitive
advantage responsiveness. Using a confirmatory factor analysis (CFA) and a structural
model, we assess the validity of three dimensions of Bowersox and Daugherty
typology and their simultaneous relationship to logistics coordination, customer service
effectiveness (CSE), and overall organizational competitive responsiveness. The model
developed in this study uses a second-order factor, called overall logistic strategy, to
represent the three dimensions of Bowersox and Daugherty typology.

This paper is organized into seven sections. The first two sections are the
introduction and literature review. The fourth, fifth, and sixth sections discuss the
research model and study hypotheses, methodology, and analysis and results. The final
section discusses the relevance and implications for logistics/supply chain management
practitioners, educators, and researchers.

Literature review

Using a qualitative study, Bowersox and Daugherty (1987) identified three dimensions
of logistics strategic orientation, which may be used individually or in combination to
respond to organizational business requirements. They are summarized as:

(1) Process strategy — management of traditional logistics activities with a
primary goal of controlling costs.

(2) Market strategy — management of selected traditional logistics activities across
business units with the goal of reducing complexity faced by customers.

(3) Information strategy (also referred to as “channel strategy” by some
researchers) — a diverse group of traditional logistics activities and other
activities managed as a system with the goal of achieving inter-organizational
coordination and collaboration through the channel.
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IJLM Subsequent research has concluded that the Bowersox and Daugherty typology was
293 worthy of further research (McGinnis and Kohn, 1993); that the typology is “promising”
’ (Clinton and Closs, 1997); that multiple strategies are present in all organizations to
varying degrees and process strategy explains more variance in logistics coordination
effectiveness (LCE) than do market and information strategies (Kohn and McGinnis,
1997a); and that the Bowersox and Daugherty typology can be used for examining

286 logistics strategy in US manufacturing firms (McGinnis and Kohn, 2002).

More recently, Autry et al. (2008) surveyed 254 logistics managers from multiple
industries. Their research identified two logistics strategy dimensions, functional
logistics (FL) strategy and externally oriented logistics (EOL) strategy. The former
was described as similar to Bowersox and Daugherty’s process strategy. The latter
was described as somewhat resembling channel (information) strategy. Logistics
activities associated with the two strategies were as follows:

» Functional logistics (FL): inventory and order management, order processing,
procurement, and storage.

+ Externally oriented logistics (EOL): coordination and collaboration activities,
logistics social responsibility, strategic distribution planning, and technology
and information systems.

« Three logistics activities that did not vary significantly between FL and EOL
strategies were customer service, operational controls, and transportation
management.

Finally, McGinnis et al. (2010) compared logistics strategy evolution from 1990 to 2008
using the Bowersox and Daugherty dimensions (Process Strategy, Market Strategy,
and Information Strategy) as independent variables and three dependent variables
(Logistics Coordination Effectiveness, Customer Service Effectiveness, and
Company/Division Competitive Responsiveness) to identify and evaluate the changes,
if any, that occurred in logistics strategy over that period. The authors concluded that:

+ the Bowersox and Daugherty typology provided an excellent framework over
the period;

+ cost efficiency (process strategy) is important in both “intense” and “passive”
logistics strategies but that reducing complexity faced by customers (market
strategy) and inter- and intra-organizational coordination (information strategy)
decline in importance in “passive logistics strategies”;

+ inter- and intra-organizational coordination (information strategy) facilitates

process strategy and market strategy in firms with “intense logistics strategies”;
and

* LCE and CSE better assess logistics strategy outcomes than company/division
competitive responsiveness.

While providing a wealth of insight into the relevance of the Bowersox and Daugherty
typology, the literature has not empirically examined:

* the psychometric properties and construct validity of the measurement scales
(process strategy, market strategy, LCE, CSE, and company/division
competiveness);
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+ the relationships existing between the six constructs; and
+ the relationship of the six constructs to OLS.

Further analysis of available data could provide greater insight into the dimensions of
the Bowersox and Daugherty typology and logistics strategy outcomes. The findings
of this investigation are expected to contribute to the logistics literature by validating
and testing the multidimensional conceptualization of underlying dimensions of
overall logistic strategy and its role on competitive response. Conceptualizing overall
logistic strategy at a higher order construct provides managers with an opportunity to
examine the strategy outcomes at a higher level of abstraction beyond individual
dimensions and allows decision makers to see these dimensions as a set of interrelated
dimensions that require strategy formulations collectively. Furthermore, testing and
validating the relationships between logistic strategy competitive response in different
time periods provide additional insights into the robustness of the conceptualized
relationships among constructs over time.

Research model and study hypotheses

SEM is a methodology which is uses empirical evidence to confirm a set of hypotheses
representing a widely accepted theory. The structural model we propose for this
research can be found within the framework of strategic management theory described
in almost any modern day textbook in strategic management such as Wheelen and
Hunger (2010). The ensuing discussion describes the justification of our SEM model.

In their original discussion of process, market, and information strategies, Bowersox
and Daugherty (1987) recognized that classification of organizations based on
strategic orientation was not absolute and that organizational forms (strategic
orientation) overlap. Further, they recognized that many firms combine more than one
type of orientation and that no single type of orientation dominates within an industry.
According to Wheelen and Hunger (2010), the basis for this theoretical structure lies
within the framework of strategic management theory. The process of classical strategic
management begins with environmental scanning (identifying strategic factors),
followed by strategy formulation (creating mission statement, objectives, strategies, and
policies). The next stage is strategy implementation (developing programs, budgets,
procedures) and finally evaluation and control (monitoring objectives). These
activities proceed in a sequential, yet interactive, progression where previous steps
may be modified due to feedback from subsequent steps. For example, challenges in
strategy implementation may cause an organization to rethink portions of strategy
formation. Once in place, changes ripple through the organization as it evolves over time.
The overall objective of strategic management is to insure that an organization remains
healthy in a business sense and can continue to advance its competitive advantage in the
market place.

The strategy formulation phase also takes place at the functional level (Wheelen and
Hunger, 2010). Here each business unit such as marketing, finance, R&D, operations,
purchasing, logistics, human resource management, and information technology in turn
must formulate their individual strategies. The alignment of functional strategies with
the overall corporate strategy is needed to achieve a unified effort working towards
the common goal. A great deal of research in strategic management and related
fields addresses how policies and objectives develop and are implemented
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IJLM within organization. Articles cited here are used to address how a theoretical model can
293 be developed to support our research. Hult ef /. (2007) used theories of organizational
’ learning and information processing to investigate how the culture of competitive
responsiveness and knowledge base helped shape supply chain management strategy to
meet the challenges of competing within a volatile market. The implication of this
research is that maintaining competitive advantage is often driven by successful

288 strategic management policies at the functional level as well at the corporate level.

Defee and Stank (2005) studied how strategic management principles and processes
impacted supply chain structural development and performance. The authors found an
iterative relationship within the framework of strategy, structure and performance
processes which suggested that supply chain management strategies needed to be
aligned with their partners. Heskett (1977) emphasized that logistics considerations can
play an important role in achieving strategic objectives, such as increased market share
or increased profits. In traditional corporate structures, successful logistics strategy
should result in increased effectiveness of business operations. Among the many
functional areas affected, customer service is recognized as an area of primary concern
for many organizations. Therefore, effective logistics can result in enhanced customer
service operation.

The impact of a successful customer service operation results in a competitive
advantage for the organization. Tseng (2009) proposed a conceptual framework to use
a knowledge chain based on customer, supplier, and competitor information to support
and improve the organization’s competitive advantage. Donaldson (1995) examined
manufacturing companies and concluded that organizations which were more
responsive to customer needs would be better able to improve their competitive
responsiveness.

An examination of several selected articles shown in Table I, indicates that logistics
strategy, the blend of Bowersox and Daugherty’s process, market, and information
strategies referred to in this manuscript as OLS affects LCE, CSE, and company/division
competitive responsiveness (COMP). However, the structural relationships between OLS,
LCE, CSE, and COMP have not been examined. Specifically, linkages among OLS, LCE,
CSE, and COMP have not been quantified to ascertain their roles relative to each other.
A clearer understanding of these roles could provide insights to practitioners and
researchers of logistics strategy’s role in helping the firm achieve its objectives.

If we consider overall logistic strategy as a higher order construct incorporating the
Bowersox and Daugherty dimensions, then a conceptual model can be developed to
validate this structure and investigate the linkages between logistic strategy and
organizational outcomes. Bowersox and Daugherty (1987) suggested that process,
market, and information strategy (PROCSTR, MKTGSTR, and INFOSTR, respectively)
have a common objective of managing the logistics process and that there is a strong
need to examine the inter-actions among PROCSTR, MKTGSTR, and INFOSTR
and how they further organizational strategies.

The structural model shown in Figure 1 depicts OLS is linked to process, market, and
information strategy as conceptualized by Bowersox and Daugherty (1987). Also, this
model shows the link between OLS and company/division competitive responsiveness.
In this conceptualization, we emphasize that the hypothesized effect on competitive
responsiveness is through logistic coordination and CSE. Therefore, we offer the
following hypotheses:
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Comparison of selected
logistics strategy studies

(panurguod)
PajuBLIEM ST OIB9SaI Joy)anJ Jey) pue
PaISneyXa J0U SI S9[(RLIBA AZ3)RNS SONISL0]
JO SSQUUOLI 3} JBY} PIPN[OU0D ISYIN,]
‘suonjeindo pue uruueld pajeISaIUL
U0 S9SNO0J (UOTJRULIOFUL) [SUURYD pue
{UONRISIIUI [RULIDIXD SIzISeydud JoyIew
{UOIBISAUI [RUIIUI SAZISBYdWD $S3001]
'$8900.d SO1ISISO] 9y} SULSBURW JO 9A1}IB[CO
UOWIIOD B 9ARY S9IS3)RLS (UOIJBULIOJUTL)
[PUUBYD pUe ‘po3{IBW ‘$s9001d PIpN[OU0))
"SUOLIRZIUBSIO SONSIS0[ PaduBApR
JO SONI[BUOLULIOD U} JO XIS PILIIULP]
PaZIuS0091 Sem A33)e1)s SONISISO[
JO sage{ul] 910[dXa 0] PIAU A, "SALI)RNS
Juowre G(y() > ¢ PILIBA SSOUIAISUOASAT
9Andwod UoISIAIP/Auediiod
PUE ‘SSOUSATJIRJO AIAISS TOWOISND “HY'|
"S9139)R1S 9y IRW puk $8300.d UO paseq
POYIIULPT SI9)SN[O A39)B1)S SOISISO[ I,
S9[([eLIBA JUBDYIUSIS Suowe syjed
Amuapt 03 Jdwn)je ON "SIISa)RIS PIYIIUIPI
Suowe G(y() > ¢ PILIBA JBY) ‘SI[([RLIBA
J9UJ0 SUOWE ‘SSAUIAISU0ASIY dA1IRAWO)
PUB ‘SSIUSAIL}IRJJ}] 9IAISG ISWIOISN))
‘SS9UAIIORJF] UOLIRUIPIOO)) SONSLSO]

SIoquiaw
JUSWIASBURIA] SONSISOT JO UOLIBIDOSSY
UBIDBUR) €] PUR SIOINIORINUBWI

VS §L€ WoIy Byep £34Ins Pas()

SuIM3aI Aqesn (Jusdtad £°¢f)
6S oareuuonssnb snoradid e 01 papuodsax
PeY oym s309[qNs 9§ 03 2euUOonsanb Iy

SuIN3al d[qesn (Jusdiad g)

72 SUI SuLmjoenuet yS() Jo s1oSeuew
SONSIS0[ €76 03 aareuuonsanb [rejy

A3oj0dAy
£119Y43ne(] pUB X0SI10MOg ) I0] PAYUIPL
9 P[NOJ S1010BJ SUIALISPUN IAUIIYM SSISSY

A391ens
J0 11ed B Sk SO1SISO] 0Jul SHYSISUL [BUOLIPPR
doeAdp 0} Yo1easaI snoraaxd uo sprmng

A391e1)S SONSITO[
pue uoneziuesIo soNSIO[ Jo saAndadsIad
9BUIDJ[B JO MIIAI B URSI( SIOYINY

(L661) SSO1)
pue uour)

(€66T) UyoYf
puE STUUIOOA

(066T) UqO3
pue SIUUIOIIA

surpur

A30[0potIaIN

punoisyoeyg

sIoyIny




SOW0IN0 A39)BI)S SONSLIO[ AMNSBIW 19139
SSIUIAIIORJI 9IIAINS IIWOISND PUB )]
Jey} PapN[OUu0d OS]y "SAL39IeIS SONSLIO[

aarssed ur juepioduur $S9[ SI UOLJRUIPIO0D
[eUORZIURSIO-RIUL PUR -I3)Ul PUB
SIAWOISND A pade] A)xadwod Juronpal
Jey) ‘s1aisnpo £39)e0)S [jog 0) UOWWOD

ST ADUSIOYJR 3S0D JBY) PIPN[OUO0Y) "SIWOIINO
A391e18 SO118180] 03 sdIysuonePI

119y} pue (dAIssed pue asuajur)

S19)8N[0 AS9R1S SONSIFO] PIYIIUIP]
A391e1)S SO1SIFO[ ALS1ISIAUL

[OIBaSaI I9Y}INJ Jey[) PIPUSUILLIODY

“TOH PUe 7T :S9139)ens So1SIS0]

0M) AJTJUSPI 0} PISN SBM SISA[RUR J9)SN[))
S9A11I9[C0 [RUOL)BZIUBSIO

I9y)anJ 0} pus[q SAIS9JRNS ISAY) MOY] pue

S9189)e1)S UOIBULIOJUI PUR ‘J9¥JRW ‘Ss9001d

Juowre SuonOBIAUL AJJUIPI 0} YOIBISAI

I9U}INJ PIPUSUIOdNY “H)’] O INqLIUOD
S91391e1)S UOIJBUWLIOJUL PUR ‘Jo3Iewl
‘$89001d Jey) papnOU0d sioyne 9y J, “H)'T
Ul 9OUBLIBA 9} JO Juadtd G pourejdxa
PUR JUBOYIUSIS 910M S9[(RLIBA Judpuadapur
qog (SIA) £891e0G 193 IRIA] JO SUnSISU0d
I9U0 93U} (S[9d) SOIS9)RLS UOT)RULIOFU]
pue $89001] JO PasLIdWOD U0 ‘SI[qRLIBA

Juapuadopul 0M] PIYTIUSPI SISATRUR J0JOR,]

800Z PU® ‘6661 ‘7661
‘0661 u patoyies eyep [eounduwe pareduwor)

spelgns

899 WOI] PIAISIDI 9I9M SADAIMS J[esn
(yueoaad ()ge) $G7 sornsnpur odinuu Woy
S19deurW SONSL0[ 0} dIrBUUOLSIND [IBJA

D] Ul dUBLIBA
ure[dxo ey} S9[qeLIeA juspuadopur

SSISSE 0] POSN SBM SISATRUR UOISSAISI
Jrdnnyy ‘swmjax sfqesn (Juadred 1¥g)

Z.LT SuLI SULIMIOBULBW 'S Ul SIoSRURW
SO1SISO[ §1/, 03 dareuuonsanb ey

SUOTIIID 9)9[dWI0D IO SJOU G 90N

8005 03 0661 Wo1J A5a1exS SIUSLI0] PAIpMIG

Awouoxe)
A391e18 SO1SI30] padofeAdp Afreoridusy

AT YIm so[qeLeA A1sysne(|
Pue X0s19M0g JO dIYSUuOnR[aI pajsa],

(0102)
D 12 STUULODIAI

(8002)
I 12 Anny

(200g) uyoyf
puE SIUUIOIA

sSurpur]

KS0[0pOISAL

punoisyoeyg

sIoyINy

[JLM
22,3
290

Table L.

c
S
€




HI. OLS positively influences LCE. Assessment

H2. LCE positively influences CSE. of logistics
strategy

H3. CSE positively influences company/division competitive responsiveness
(COMP).

If the hypothesized relationships are supported then it would suggest that OLS, LCE, 291
and CSE are necessary for COMP. This would require organizational commitment to
OLS, LCE, and CSE in order to achieve COMP.

Methodology

Measurement scales used in the study

Each construct in this study was modeled as a latent variable and measured by several
items on a five-point Likert scale, as shown in Table II. Six constructs identified in
Table II were used for the purposes of evaluating logistics strategy and its effect on
organization competitive responsiveness in US manufacturing firms. Each dimensions
identified consisted of multi-items scales that were used to measure constructs
identified in Bowersox and Daugherty typology, namely process, market, and
information strategy (PROCSTR, MKTGSTR, and INFOSTR, respectively). These
scale items have been used in several studies reported in the literature, have sufficient
content validity (Kohn and McGinnis, 1997a) and possess adequate levels of reliability
(George and Mallery, 2003). We also selected three other constructs to represent the
outcomes of logistics strategy, namely LCE, CSE, and company/division competitive
responsiveness (COMP). The scale items had been previously developed using factor
analysis, have been replicated, appear to fit the construct name, and have relevant
levels of reliability (Kohn and McGinnis, 1997a). All six constructs are previously
described and discussed by Keller et al. (2002). After considering issues of validity and
reliability, occurrence of scale replication, consistency of sampling and data collection
methodologies, and the lack of relevant multi-year data on logistics strategy, we
concluded that these six constructs selected for this research would provide a
useful basis for validation of relationships among logistics strategies and their
implications.

Data collection

Data for the study had been collected at four different time periods in time (1990, 1994,
1999, and 2008). Identically worded questions were used to collect data for each of the
six constructs. The subjects were logistics managers in US manufacturing firms who:

Figure 1.

Conceptualized
PROCSTR structural model
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293 Reliability coefficients ()
’ Scales/items 1990 1994 1999 2008
Scale 1: process strategy (PROCSTR) — average a = 0.651 0.626 0.710 0.579 0.609

1.1 In my company/division, management emphasizes achieving maximum
efficiency from purchasing, manufacturing, and distribution
292 1.2 A primary objective of logistics in my company/division is to gain control
over activities that result in purchasing, manufacturing, and distribution
costs
1.3 In my company/division, logistics facilitates the implementation of cost
and inventory reducing concepts such as focused manufacturing and
just-in-time materials procurement
Scale 2: market strategy (MKTGSTR) — average o = 0.741 0811 0.642 0.737 0.772
2.1 In my company/division, management emphasizes achieving coordinated
physical distribution to customers served by several business units
2.2 A primary objective of logistics in my company/division is to reduce the
complexity our customers face in doing business with us
2.3 In my company/division, logistics facilitates the coordination of several
business units in order to provide competitive customer service
Scale 3: information strategy (INFOSTR) — average a = 0.629 0.520 0.727 0.568 0.699
3.1 In my company/division, management emphasizes coordination and
control of channel members (distributors, wholesalers, dealers, retailers)
activities
3.2 A primary objective of logistics in my company/division is to manage
information flows and inventory levels throughout the channel of
distribution
3.3 In my company/division, logistics facilitates the management of
information flows among channel members (distributors, wholesalers,
dealers, retailers)
Logistics coordination effectiveness (LCE) — average a = 0.609 0.539 0.649 0.708 0.538
4.1 The need for closer coordination with suppliers, vendors, and other
channel members has fostered better working relationships among
departments within my company
4.2 In my company logistics planning is well coordinated with the overall
strategic planning process
4.3 In my company/division logistics activities are coordinated effectively
with customers, suppliers, and other channel members
Customer service effectiveness (CSE) — average o = 0.695 0.723 0.729 0.673 0.653
5.1 Achieving increased levels of customer service has resulted in increased
emphasis on employee development and training
5.2 The customer service program in my company/division is effectively
coordinated with other logistics activities
5.3 The customer service program in my company/division gives us a
competitive edge relative to our competition
Company/division competitive responsiveness (COMP) — average « = 0.733 0.684 0.862 0.675 0.701
6.1 My company/division responds quickly and effectively to changing
customer or supplier needs compared to our competitors
6.2 My company/division responds quickly and effectively to changing
competitor strategies compared to our competitors
6.3 My company/division develops and markets new products quickly and
effectively compared to our competitors
Table II. 6.4 In most of its markets my company/division is a (1 — very strong
Scale items retained competitor, 5 — very weak competitor)
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+ were members of the CSCMP — previously the CLM,;
+ were employed by manufacturing firms; and
* held job titles of manager or higher.

Collection of the 1990 data is described in McGinnis and Kohn (1993), collection of the 1994
data 1s described in Kohn and McGinnis (19974, b), collection of the 1999 data is described
in McGinnis and Kohn (2002), and 2008 data collection is described in McGinnis ef al.
(2010). After examining the means, standard deviations, and reliability coefficients of the
variables during the four time periods the authors concluded that the data were
satisfactory for inclusion in the following analysis. Using data from the four previous
studies allows us to assess the roles of factors driving logistics strategy during this time
period. The intent here is to identify broad changes in the makeup and behavior of logistics
strategy. The data collected is of sufficient sample size and reliability for this purpose.

Analysis and results
The first step of this process was to factor analyze the variables Process Strategy, Market
Strategy, and Information Strategy to ascertain whether they were associated with one or
more logistics strategy factors. The factor analysis was conducted on all four sets of data,
1990, 1994, 1999, and 2008. As shown in Table III, they loaded on one factor, OLS.
Contributions to the average percentage of variance in the factor across all four data sets
were, in descending order, process strategy (an average of 60.3 percent), market strategy
(23.7 percent) and information strategy (16.1 percent). Note that the some totals do not add to
100.0 percent due to rounding. Because all four sets of data were consistent in ordering of
process, market, and information strategies, total variance explained, and high alphas the
authors concluded that there was a theoretical basis for constructing a model which
explained how OLSrelates to LCE, CSE, and company/division competitive responsiveness.
In the next step, correlations among structural variables in Figure 1, OLS, LCE, CSE,
and company/division competitive responsiveness (COMP), were calculated for all four
data sets. Ten of the 12 correlations shown as Table IV were significant at @ < 0.01 and
two were significant at « < 0.05. Inspection of the correlations revealed similarities in
all data sets and are described as follows. For OLS, the average correlations with the
other variables in descending order were LCE: 0.595, CSE: 0.505, and COMP: 0.347.
Next, average correlations for the four data sets of LCE in descending order were CSE:
0.588 and COMP: 0.395. Finally the average correlation of CSE and COMP was 0.424.
Table IV presents the reliability coefficients for the six constructs for all four data
sets, 1990, 1994, 1999, and 2008. Moreover, to be able to compare these data sets

Factor loading/percent explained variance

Variables 1990 (n =59) 1994 (n =91) 1999 (n = 172) 2008 (n = 49) Average
Process Strategy 0.774/54.9%  0.773/65.0%  0.793/61.1%  0.859/60.3%  60.3%
Market Strategy 0.832/27.7%  0.841/199%  0.738/21.7%  0.783/25.3%  23.7%
Information Strategy 0932/175%  0.804/151%  0.812/17.2%  0.677/144% 161%
Total Variance Explained 100.1%? 100.0% 100.0% 100.0% 100.1%*

Reliability Coefficient ()  0.893 0.926 0.915 0912 0912
Note: “Totals do not add to 100 percent due to rounding
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Factor loadings on OLS
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market strategy, and
information strategy
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in different time periods, we needed to test if these data sets were fundamentally Assessment
different from each other with respect to subjects’ evaluations of scale items. Therefore, of 1o gistics
we performed ANOVA to test if the means of scale scores different from one another
for the constructs used in this study. Table V shows the results of comparisons among strategy
four different data sets and ANOVA results indicate that mean scores of scales were

not statistically different from each other.

Table V also presents the results for KMO tests for sampling adequacy and 295
Bartlett’s test for sphericity for the four data sets, 1990, 1994, 1999, and 2008. These
measures are used to determine the suitability of the data for factor analysis. The four
KMO measures are 0.689, 0.679, 0.824, 0.694, respectively, and all levels of significance
are less than 0.000. All KMO results are above 0.5 which is the minimum cut off for
factor analysis. KMO results along with the Bartlett results indicate the data are
suitable for factor analysis.

Exploratory factor analysis of Bowersox and Daugherty typology
Using the 1999 data, exploratory factor analysis (EFA) was conducted on nine logistics
strategic orientations scores using principle component analysis with varimax rotation

Years of data collection® ANOVA mean

Scales 1990 1994 1999 2008 differences”

Process strategy (PROCSTR)

n 59 91 172 50

i 2186 2337 2330 2187 Not significant

o 0.736 0817  0.706 0.660

Market strategy (MKTGSTR)

n 59 91 172 50

" 2254 2535 2543 2186 Not significant

o 0796 0.789 0484 0.660

Information strategy (INFOSTR)

n 59 91 172 50

n 2582 2718 2770 2580 Not significant

o 0668 0.740  0.717 0.609

Logistics coordination effectiveness (LCE)

n 59 91 172 50

i 2554 2685 2582 2580 Not significant

o 0.774 0707 0.730  0.609

Customer service effectiveness (CSE)

n 59 83 172 50

" 2271 2528 2518 2633 Not significant

o 0838 0.823 0.743 0.772

Company/division compelitive responsiveness (COMP)

n 59 91 172 48

n 2284  2.500 2102 2422 Not significant

o 0620 0703 0589 0.659 _ TableV.
KMO measure of sampling adequacy 0689 0679 0824 0694 Comparison of means of
Bartlett’s test of sphericity — significance level ~0.000  0.000  0.000  0.000 scale scores and

Notes: Significance at: *p < 0.05 level; *scale scores = (sum of item scores of items in that scale)/

measures of factor
analysis adequacy: 1990

(number of items); Pa five-point scale was used (1 — strongly agree, 5 — strongly disagree) through 2008
*§ -
-1, el 4
) j
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IJLM to extract the factors. The 1999 data were used as a choice of data set because the
293 sample size (n = 172) was the largest of the four data sets. This would reduce the
’ likelihood that further analysis would be compromised in the smaller data sets due to
chance variation. A three-factor solution revealed reasonable loadings on three factors
as conceptualized by Bowersox and Daugherty typology. As can be seen in Table VI,
market strategy (MKTGSTR) accounted for 22.2 percent of variance, process strategy
296 (PROCSTR) accounted for 21.5 percent, and two items from information strategy
(INFSTR) accounted for 15.8 percent of variance for a total of 59.5 percent of variance.
Although EFA provided reasonable loadings for the underlying factor structure of
logistic strategic orientations, we would have preferred to see clearer factor loadings on
each factor. Therefore, to confirm the underlying structure presented by Bowersox and
Daugherty and test whether the logistic strategic orientation is comprised of one
second-order general factor with three first-order factors — PROCSTR, MKTGSTR,
and INFSTR, second-order CFA was used.

Confirmatory factor analysis

For complex models of logistics strategies, as described earlier in this paper, SEM is not
only the ideal analytical technique but perhaps the only technique that can provide a
sound theoretical basic for analysis. To confirm the underlying structure, the authors
conducted CFA on the 1999 data using AMOS. A number of fit indices such as y 2 root
mean square error of approximation (RMSEA) goodness of fit index (GFI), and
comparative fit index (CFI) are used to assess the model fit of the hypothesized structure.
The two-step approach suggested by Anderson and Gerbing (1988) was used to first
examine the measurement model and then the structural model. In the measurement
model, the hypothesized relationship between the nine logistic strategic orientations and
the three first-order factors were examined to understand how well the relationships fit
the data. In the structural model, we examined the relationship between the three
first-order factors (PROCSTR, MKTGSTR, and INFSTR).

The results of the initial estimation of the first-order factor model did not reveal a
satisfactory results with a y 2 of 43.559 (df = 24) significant at p < 0.009 level. Other fit
indices provided a moderate level of fit (RMSEA = 0.069; GFI = 0.948; CFI = 0.936).
After analyzing the modification indices, we learned that we would achieve

Scale items PROCSTR MKTGSTR INFOSTR

1-1 0.743

1-2 0.771

1-3 0.522

2-1 0.866

2-2 0.601

2-3 0.855

31 0.522 0.292

32 0.649

33 0.900

Eigenvalue 1.935 2.002 1.428
Table VL Y% variance 21.501 22.247 15.863
EFA 1999 data Note: n =172
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a significantly better fit if we were to allow two of the error terms to be correlated. Based Assessment
on this information, we allowed the correlations between the errors of indicator variables of 1o gisti cs
e2 — — edandel — — €7.Inspection of the Table IV shows the scales that were used
in the measurement model. The scales that needed to co-vary were 2.2 for marketing strategy
strategy (e2) and 3.1 for information strategy (e4), respectively. These scales correspond

to “reduce complexity” and “coordination/control of channels”. Similarly, scales 2.1 for

marketing strategy (el) and 1.1 for process strategy (e7) were correlated. These scales 297
correspond to “coordination of distribution” and “maximum efficiency”, respectively.
As shown in Figure 2, this resulted in significantly improved model fit g\/z = 31.058;
p = 0.095;RMSEA = 0.049; GFI = 0.962; CFI = 0.970). Non-significant y “as well other
fit indices indicated a good fit between the model and the data. Furthermore, the results

0.26

0.45

PROCSTR

Figure 2.

First-order CFA for overall
logistics of logistics
strategy 1999 data

Notes: n=172; x2 = 31.058; p = 0.095; CFl = 0.970; GFI = 0.962; RMSEA = 0.049
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IJLM showed that all loadings in the model were significant, leading us to conclude that the
293 relationships between the items and latent factors were confirmed by the data.

’ Fornell and Larcker (1981) suggested a formula to calculate the internal consistency
of the latent factors. They suggest a threshold value of 0.70 be used for acceptable
reliability. The construct reliabilities for the three first-order factors are listed in
Table VII. All three reliabilities exceeded the recommended level of 0.70 indicating a

298 good internal consistency. The last step in the process to confirm the underlying
structure of the model was to evaluate the relationship between the three first-order
factors and a second-order factor named “overall logistic strategy”. The purpose here is
to understand how the three factors contributed to an overall construct. The results of
the structural model displayed in Table VII resulted in a non-significant x * value and
very good fit indices.

Structural model and hypotheses testing
The structural model was used to test the hypotheses of all six factors tested in the
measurement model. The hypothesized structural model for 1999 data is shown in
Figure 3. Inspection of Figure 3 revealed that the all linkages were significant and the
directions of relationships were as hypothesized. Figure 3 also shows standardized
coefficients for the linkages, R? values for the variables, as well as correlation
coefficients between two sets of measurement variables. Finally, the values for y?
(125.97), p-value (0.022), GFI (0.916), CFI (0.960), and RMSEA (0.043) indicate a good fit.
As we discussed earlier, the OLS construct is a second-order construct and its three
dimensions (MKTGSTR, INFOSTR, and PROCSTR) are first-order factors measured by
their respective indicators. Before estimating the path coefficients of the hypothesized
structural model, we conducted a CFA on all six latent factors MKTGSTR, INFOSTR,

Standardized loadings Construct/indicator
Indicators (t-values) reliability Error variance
MKTGSTR 0.85 0.12
2-1 0.80 (7.413) 0.64 0.10
2-2 0.55 (6.301) 0.30 0.09
2-3 0.77 (n/a) 0.59 0.08
INFORSTR 0.77 0.09
31 0.40 (3.830) 0.16 0.09
3-2 0.72 (4.989) 0.52 0.10
3-3 0.53 (n/a) 0.28 0.09
PROCSTR 0.78 0.08
11 0.62 (4.593) 041 0.08
1-2 0.58 (4.458) 0.34 0.10
1-3 0.50 (n/a) 0.25 0.09

Fit statistics
x2=31.058 (df = 22,

» =0.095)

p =0.095

CFI =0.970

GFI = 0.962
Table VIL RMSEA = 0.049
Results of measurement
model 1999 data Note: n =172
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Figure 3.

SEM for OLS

and competitive
responsiveness 1999 data

Notes. n=172; )(2 =125.971; p-value = 0.022; GFI = 0.916; CFl = 0.960; RMSEA = 0.043

PROCSTR, LCE, CSE, and COMP). Table VIII shows the correlations between the
constructs hypothesized to have significant relationships. Therefore, we concluded that
the measurement model possessed good overall fit with the data.

Additional analysis of the data from 1990 (n = 59), 1994 (» = 91), and 2008 (n = 49)
to assess whether the results shown as Figures 2 and 3 were robust in terms of:

+ direction of relationships; and
+ strength of relationships among variables.

Inspection of the first-order CFA and the SEM for OLS and competitive responsiveness
showed that the direction of relations were as hypothesized. Further inspection of the
strength of relationships among variables provided limited results. As shown in
Table IX, the first-order CFA for 1990, 1994, and 2008 were poor, good, and poor,
respectively. As shown in Table X the SEM for OLS and competitive responsiveness
were poor for 1990 and 2008 but fair/good for 1994.

MKTGSTR INFOSTR PROCSTR LCE CSE

INFOSTR 0.53

PROCSTR 0.45 0.79

LCE 0.60 0.84 0.86

CSE 0.52 0.80 0.56 0.88

COMP 0.1 0.30 0.32 0.4 0.36 Table VIIL
Correlations among

Notes: n = 172; all correlations are significant at: p < 0.05, except for values italicised constructs 1999

- »
-1, 4
) ]
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IJLM Overall, the 1999 data supported the hypothesized relationship directions and strength

293 of the hypothesized relationships. The other three data sets (1990, 1994, and 2008)

’ supported the directions of the hypothesized relationship directions and provided

faint to modest support of the strength of the model’s relationships. While this may be

due to the smaller sample sizes (1990 = 59, 1994 = 91 and 2008 = 49) or fundamental

changes in the relationships is a matter for speculation. However, the authors conclude

300 that the agreement on the consistency of direction of the relationships in all four data

sets provides encouragement regarding the relationship of logistics strategy and

organization competitive responsiveness. The following section discusses relevance
and implications of these results.

Discussion of results

Model fit indices obtained for the data sets collected in different years were not
consistent across all time periods examined. Satisfactory to good fit indices are obtained
for the 1994 (n = 91) and 1999 (n = 172) data sets. Although the model fits for the 1990
(n = 59) and 2008 (n = 49) data sets were not compelling, directions of the relationships
identified among the constructs were identical in all data sets. However, these results
show adequate fit in terms of testing the hypothesized model. Accordingly, we
concluded that OLS affects company/division competitive responsiveness through two
intervening (or moderating) variables (Tabachnick and Fidell, 2007), LCE and CSE.
In other words, OLS is a necessary, but not sufficient, condition for it to lead to increased
organizational competitive responsiveness. If the OLS is accompanied by:

« effective logistics coordination; and
* CSE then the organization competitive responsiveness is likely to be greater.
However, in the absence of effective logistics coordination and/or CSE a well thought

out logistics strategy that balances its three components (control and efficiency,
coordination to provide customer service, channel coordination and control

Statistic 1990/ = 59 1994/n = 91 2008/n = 49 Desired outcome
X2 48.05 25.39 32.28 Small number desired
p-value 0.002 0.385 0.094 p>0.05
Table IX. CFI 0.775 0.993 0.993 CGE > 0.900
Summary of first-order GFI 0.849 0.944 0.875 GFI > 0.900
CFA for overall strategy: RMSEA 0.131 0.025 0.091 RMSEA < 0.05
1990, 1994, 2008 Model’s fit Poor Good Poor
Statistic 1990/ = 59 1994/n = 91 2008/n = 49 Desired outcome
X2 149.96 118.89 126.60 Small number desired
Table X. p-value 0.001 0.074 0.023 p>0.05
Summary of SEM for CFI 0.795 0.951 0.874 CGE > 0.900
OLS and competitive GFI 0.791 0.865 0.766 GFI > 0.900
responsiveness: 1990, RMSEA 0.096 0.049 0.079 RMSEA < 0.05
1994, 2008 Model’s fit Poor Good Poor

Ol LaCu Zyl_i.lbl
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through information) will not increase organizational competitive responsiveness.
Whether competitive responsiveness can be achieved through a weak logistics
strategy that is well coordinated (perhaps a contradiction) with a high level of CSE is
unlikely, given the direction of relations of the model developed in this manuscript.

Inspecting the table of path coefficients (Table XI) reveals all are significant at
p < 0.01 except the coefficients associated with OLS — PROSTAT. Over the past
20 years it was not significant in the 1990 data set but became highly significant
(p = 0.000) for the 1994 and 1999 studies. In the 2008 study its level of significant rose to
p < 0.05. A likely explanation is that information systems were in their infancy during
the 1980s and therefore played much less of a role in logistics strategy. Managers had not
yet begun to appreciate the competitive advantage that might be gained from
incorporating this technology in their management of logistics operations. By the next
decade, it was clear that first class information systems were vital to any logistics
operation and the high significance of this path in those studies reflects this widespread
attitude. By the end of the first decade of the new century, it is clear that information
systems and complex cyber networks have evolved sufficiently to become the backbone
of all logistics and supply chain operations. As a result of this maturation, managers
may have achieved the majority of benefits from the information systems strategy.
In a sense, this component, while still important, no longer plays the role it once did as
strategy initiatives have moved on. An alternative explanation for the lower level of
significance is that the sample size for the 2008 data set is much smaller and this has
substantially influenced its level of significance.

An additional unanswered question is “where does the foundation for an effective
logistics strategy originate?” While the results of this research do not provide a specific
insight, they do provide a starting point for thought. For example, if an organization’s
management feels that strong CSE is a source of competitive advantage, how is it
possible without a well-coordinated logistics strategy? Or, does the need for a high level
of customer service provide the motivation to develop a well thought out and
coordinated OLS that optimizes efficiency, customer focus, and coordinated information
flows throughout the channel? In another example, management may decide that a key
to overall organization competitive responsiveness is control of total costs. In this
scenario, the need to gain control of system wide costs would result in an emphasis on
efficiency which might only be achieved by including coordination with customers and
internal business units, sharing information with other channel members, insuring that
logistics activities are coordinated with overall strategy, and integrating customer
services with logistics processes. These two examples provide possible insights into the
origins of effective logistics strategies.

1990 1994 1999 2008
OLS — MKSTR 0.599*** 0.613™** 0.451%** 0.611%**
OLS — INFSTR 0.067" 0.590 *** 04327** 0.333"
OLS — PROSTR 0.443** 0.419*** 0.363%** 0.705***
OLS — LCE 0.201** 0.261"*" 0.370"** 0.18"*
LCE — CSE 2478*" 2090 ** 1.669™** 2.865™*
CSE — COMP 0.537*** 0.624%** 0.371%** 0571%*

sk ko

» < 0.000; ns — not significant

Notes: Significant at: “p < 0.05, **p < 0.01,
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Table XI.
Standardized
regression estimates
for paths for all data
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HLM Relevance and implications
293 An essential finding of the model presented in this manuscript is the dynamics of
’ logistics strategy as a competitive tool. By themselves, neither a well thought out
logistics strategy, nor an emphasis on coordination, nor customer service, will provide
organizational competitive responsiveness. If process, market, and information concerns
are coordinated within the OLS to the extent that logistics coordination is effective,
302 and there is and a clear focus on customer service (as perceived by the customer),
then “logistics” will contribute to overall organizational competitive responsiveness.
However, the organization must also consider other dimensions that affect competitive
responsiveness including competitive products, effective marketing campaigns, efficient
procurement and production activities, and adequate financial resources. Without these
other dimensions then organizational competitive responsiveness will not occur.
Whether these insights apply to “supply chain management”, “supply management”,
or some other concept is beyond the scope of this manuscript.

However, there are implications for practitioners, educators, and researchers.
First, the components of effective logistics strategy include efficiency, customer
responsiveness, and coordination and control in the channel. This is consistent with the
framework proposed by Bowersox and Daugherty (1987). Second, effective logistics
strategy does not occur in isolation. The results presented in this manuscript highlight
the importance of extensive integration if logistics strategy if it is to make a positive
contribution to organizational competitive responsiveness. Next, the fundamentals of
logistics’ strategy do not appear to have significantly changed between 1990 and 2008.
This evidence of intellectual stability supports the conclusion that logistics and supply
chain management have evolved into genuine disciplines. Finally, there does not appear
to be any specific genesis of effective logistics strategies. While an OLS, LCE, and CSE
are necessary for logistics’ contribution to organizational effectiveness, the symptoms of
logistics’ dysfunction could appear at any point of the model shown as Table IV. For
example, a lack of competitive responsiveness (COMP) might result from unsatisfactory
customer service (CSE). However, this lack of customer service could be the result of:

* poor logistics execution due to inadequate coordination (LCE) within the
organization and/or between the organization and other channel members;

+ inefficiencies (PROCSTR) due to a lack of cost management;

+ an inability to effectively coordinate internally (MKTGSTR) to meet customer
needs; and

* inadequate information flows for coordination and control (INFOSTR) among
channel members.

If an organization is starting with a blank sheet of paper, it appears that logistics
strategy should start with the competitive goals of the organization and work back to
customer service objectives, logistics coordination objectives, and to the appropriate
blend of logistics efficiency (PROCSTR), logistics responsiveness (MKTGSTR), and
logistics information management (INFOSTR).

For practitioners, the implication is that logistics’ contributions to organizational
success cannot be achieved in isolation. In many organizations, functional “silos”
and program “sewers” preclude the cooperation that optimizes overall organizational
success. As suggested in the results “OLS”, “LCE”, and “CSE” imply broad coordination
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at many levels of the organization. This broad and deep coordination is shown by the Assessment
work of Porter (1985). Here, inbound and outbound logistics, as part of the value chain, of 1o gistics
are horizontally integrated with operation, marketing and sales, and service; and
vertically integrated with procurement, technology, human resource management, and strategy
the firm’ infrastructure. However, successful logistics (and the authors suspect supply

chain management) strategies have three requirements: a balance of efficiency, customer

responsiveness, and coordination throughout the value chain. Attempts to insulate 303
(or isolate) logistics (and probably supply chain management) from other of the
organization’s activities will likely result in reduced competitive responsiveness.

For teachers of undergraduate courses, this research provides a framework for
presenting logistics in context of other activities within the organization. Here selected
chapters and cases can be used to help students understand that logistics, and logistics’
components, do not occur in a vacuum. In advanced courses comprehensive cases, field
projects, facility visits, and guest speakers can reinforce student understanding of
logistics and supply chain management within the context of the organization.

Teachers of graduate courses and thesis/dissertation advisors can first emphasize
the importance of integrating logistics/supply chain management research with other
activities of the organization. This can help enrich research in the field and reduce the
amount of narrow “tunnel vision” that can occur when graduate students and
researchers focus on narrow aspects of logistics and supply chain management
without providing adequate recognition of the need to integrate logistics with other
activities within the firm. Second, graduate-level teachers can facilitate student interest
in areas of logistics/supply chain management that:

+ tend to be stable over time, such as research into Bowersox and Daugherty
typology and the work of Porter as opposed to; and

+ areas that come into favor and then fade in short periods of time.

As described in the above paragraphs, this research provides insights for practitioners,
teachers, and researchers into the origins of effective logistics strategy and the
importance of the role this strategy plays within the overall framework of successful
corporate strategic management.

For researchers, future logistics/supply chain management research would benefit
from the replication of earlier studies to examine which concepts are stable over time
and which concepts emerge and the fade. In particular, additional empirical research
outside the USA could provide further insights into the cross-cultural relevance of the
Bowersox and Daugherty typology.
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