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ABSTRACT

A strong link has been established between opertiexcellence and the degree of sophisticatidiogiétics
organization, a function of factors such as peréarog monitoring, investment in Information Techg@l@T]

and the formalization of logistics organization,@eposed in the Bowersox, Daugherty, Drége, Gerraaid
Rogers (1992) Leading Edge model. At the same tish@pers have been increasingly outsourcing their
logistics activities to third party providers. Tipaper, based on a survey with large Brazilianpgrig addresses
a gap in the literature by investigating the relaship between dimensions of logistics organization
sophistication and drivers of logistics outsourciig this end, the dimensions behind the logistagzhistication
construct were first investigated. Results fromtda@nalysis led to the identification of six dinseans of
logistics sophistication. By means of multivaritggistical regression analyses it was possiblestate some of
these dimensions, such as the formalization ofdpistics organization, to certain drivers of theésmurcing of
logistics activities of Brazilian shippers, suchcast savings. These results indicate the podsibilisegmenting
shippers according to characteristics of theirdtigs organization, which may be particularly uséduogistics
service providers.
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INTRODUCTION

The achievement of logistics excellence, i.e. abidity of a company to obtain at the same time low
costs and improved service levels has been thectobjeextensive research over the last years
(Bowersox, Closs, & Stank, 1999).

In addition, there has been a trend since the 1@886stsource non core logistics activities (Sink &
Langley, 1997). In fact, companies have been tgrimereasingly to third party logistics providers
(3PL) to carry out their logistics activities, boith the US (Knemeyer & Murphy, 2004; Lieb &
Randall, 1996; Rabinovich, Windle, Dresner, & Cpi€99) and in Europe (Laarhoven, Berglund, &
Peters, 2000). The logistics services market has geowing steadily worldwide. Annual expenditure
by US shippers represented 40 percent of theistiogi budget in 2003, compared with between 19
and 30 percent in the four previous years, and @@gmt were using outsourced logistics to help
manage overseas supply chains (Morris, 2004). aimestudy reported an expected industry revenue
growth of 14 percent over the coming years (Mor2304). A more recent study reports impressive
figures for the percentage of outsourced activitiethe logistics budget of shippers in North Aroari
(48 percent), Asia-Pacific (63 percent), Westernoga (64 percent) and Latin America (39 percent)
(Capgemini, 2006). In fact, with a certain delaga®ling other contexts such as the US or Europe,
Brazilian shippers have been intensifying their as®utsourced logistics functions since the mid-
nineties (Figueiredo, Fleury, & Wanke, 2003). Thixreased demand is being met by an
extraordinary growth in the third-party logisticergice provider (also known as contract logistics)
industry: its annual turnover is estimated to hguawn from US$ 1 billion to about US$ 9 billion
between 1997 and 2005 (Tecnologistica, 2006).

Literature reveals several reasons for the outsogirof logistics activities, mostly linked to
achieving cost reduction on the one hand, andHiktyi on the other (Boyson, Corsi, Dresner, &
Rabinovitch, 1999; Londe & Maltz, 1992). Howeveiffaent shippers may opt to outsource their
logistics activities due to different motives, aatiog to their logistics organizational profile
(Daugherty & Droge, 1997; Selviarides & Spring, 2R0T herefore, the degree of sophistication of a
company'’s logistics function may be related to itingives it has to outsource logistics activitiesr F
instance, it may be expected that shippers with dephisticated logistics organizations are motat
by cost reduction factors, whereas companies withhensophisticated logistics organizations are
driven to outsource in order to improve flexibily to expand their market coverage. The objedive
this paper is to bridge a gap in the literaturegamms of clarifying this link by investigating the
relationship between the dimensions behind the isbpdtion of the logistics function of
manufacturing shippers and their motivation to outse logistics activities. It therefore aims to
contribute to the literature on logistics outsongcby linking different sophistication factors tioet
reasons why shippers seek to outsource their logjiattivities. This is done mainly by answering th
following research questions: (1) what are the ntmponents of the dimensions that characterize
the sophistication of the logistics organization®d &2) is there a relationship between dimensidns o
logistics sophistication and the drivers of logistoutsourcing? In addition, the paper has coresider
relevance for practice, as its results should petviders to segment their customers accordingéo t
sophistication and characteristics of their logstfunctions by means of a better understanding of
what drives different categories of shippers tsoutce their logistics activities.

The following section reviews the conceptual baokgd for the research, focusing on the
dimensions considered in previous studies to deternogistics sophistication and the motives
driving shippers to outsource logistics activitiBesearch questions and methodology are detailed in
the third section, followed by the presentation distussion of the results. The concluding section
indicates the main contributions of the paper amdgests future issues to promote further
understanding of the phenomena.
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CONCEPTUAL BACKGROUND

The Sophistication of the Logistics Function

The concept of logistics sophistication stems fittwn Leading Edge Best Practice Model proposed
in the seminal work of Bowersox, Daugherty, DroGarmain and Rogers (1992). This model has
inspired a rich stream of research (among otheénee@huong & Chew-Been, 1999; Closs, Godsby,
& Clinton, 1997; Daugherty, Stank, & Rogers, 19%2valle & Fleury, 2000; Stank, Rogers, &
Daugherty, 1994; Rogers, Daugherty, & Stank, 1982)his model, internal logistics initiatives, ker
called logistics sophistication, were made up afe¢hdimensions: the degree of organizational
formalization, the use of information technologpdahe use of indicators to monitor performance.
The degree of organizational formalization of thgistics function relates to the status of the fchie
logistics executive in the firm’'s organizationalustture. Traditionally, the responsibility for lagjics
activities in the firm was fragmented and disper@saistel & Starreveld, 1993) and the hierarchical
level of functional managers was low (Bowersox &o%3, 1996), implying a low degree of
coordination. A higher level of sophistication hetlogistics function would in part reflect a redev
position of the chief logistics manager in the t@mks of the firm, which would facilitate the
integrated management of logistics activities amatamefficient choices in the function’'s typical
tradeoffs (Daughertgt al, 1992; Lambert & Stock, 1998).

Also according to this model, the use of informatiechnology to collect, analyze and transfer large
guantities of information impacts the swiftnessdetision making in the logistics function and, as a
consequence, leads to shorter operational cycles less traumatic adaptations (Bowersox &
Daugherty, 1995).

Finally, cost and service performance monitoringcecerned with the systematic control of
logistics activities looking at continuous improvam The systematic use of performance indicators
linked to costs and to customer service has beewrsho lead to a better understanding of the
function as a whole and to positively impact sysfemibility (Lavalle & Fleury, 2000; Stankt al,
1994).

Drivers of the Outsourcing of Logistics Activities

There has been extensive research over the past gedhe possible drivers of the outsourcing of
logistics activities. In order to identify the mailnivers of logistics outsourcing, a thorough Hiere
search was conducted of previous studies in the poairnal databases (such as Proquest, Science
Direct, Emerald and Ebsco). Results are shown baiovable 1.

Table1: Literatureon Main Drivers of L ogistics Activities Outsour cing

Article Method L ocus Drivers|dentified

Buck (1988) theoretical UK flexibility; concentraba core business
Cavinato (1989) theoretical us cost reduction

Fernie interview survey w/ us service; use of assets; need for specialized
(1989) distribution directors expertise

from major multiple
retail groups

Sheffi (1990) Theoretical - focus on core businésster transportation
solution (service); cost savings; technical
expertise and IT; better equipped logistics

services
Bardi & Tracey survey with members of | US cost reduction; need for specialized
(1991) the CLM— multi industry expertise; asset reduction; expanding
workload
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Article Method L ocus Drivers|dentified

Londe survey with members of | US space requirements; change in logistics

and Maltz the CLM and WERC - management; labor costs; new markets an

(1992) multi industry products; instituting a quality program;
M&A

Szymankiewicz survey with large UK increase flexibility; improve service; redu

(1994)

shippers

cost; avoid investment

Le

Rao and Young

case studies by means

fUS and

focus on core activities; service; cd

St

(1994) personal interviews with| Europe savings; downsizing; risk and contrgl;
15 Fortune 500 shippers systems and IT; market intelligence
Sink, Langley and | focus group with multi | US corporate costs/headcount reduction;
Gibson (1996) industry shipper product/market line expansion, especially
representatives internationally; increasing customer
demands; need to preserve capital or redyce
risk
Lieb and Randall | survey with Fortune 500 US cost reduction; access to data; improve
(1996) shippers operations; improve customer services; fogcus
on core competence; flexibility
Sink and Langley | survey, multi industry, | US and cost reduction; increase flexibility; improve
(1997) large shippers Europe service; reduce headcount; focus on dore
competence; reduce capital expenditures;
availability of expertise; IT
Razzaque and theoretical _ expansion to foreign markets; usHof
Sheng (1998) practices and operations complexity; new
systems and technology; flexibility;
retrenchment to core business; M&A
Bhatnagar, Sohal | Survey, multi-industry, | Singapore cost savings; flexibility; focus on core
and Millen (1999) | list of registered business; customer satisfaction (service);
companies in Singapore employee morale; productivity
improvement; access to up-to-date
technology
Boysonet al. Surveywith us cost savings or revenue enhancing potential;
(1999) Transportation and focus on core business; solving a problem
Distribution subscribers area; redesign or reengineering of supply
chain
Laarhoven et al. | interview based survey | Europe cost reduction; service improvement;
(2000) with large shippers strategic flexibility; focus on core activities;
change implementation
Wilding and survey with consumer | Europe tap into higher competences; flexibilitystcp
Juriado (2004) goods companies savings; focus on core business; avoiding
investment; expansion to new markets
Sahay and Mohan | survey with 2002 top 500 India cost reduction; core competence; service
(2006) organizations in India competence; improved return of assets;
improved inventory turns; improved
productivity
Sohail, Bhatnagar | survey, multi industry Malaysia time saving; castiag; improved service

and Sohal (2006)

As shown in Table 1, there seems to be a consdhatigshe key drivers of the outsourcing of
logistics activities by shippers are cost reductod service improvement, as well as a focus oa cor
activities and flexibility, leading to the identétion the first four relevant drivers of logistics
activities considered in this study - cost redugtiomproved logistics service provided to the
customer; focus on core competences; and improledbility in logistics operations. Previous
literature, as indicated, also led to the iderdtiion of six other relevant drivers included in stedy -
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investment reduction; increased control of logstctivities; higher efficiency in execution; know-
how for new logistics solutions; enhanced use fafrimation technology; and market expansion.

METHODOLOGY

In order to achieve the objectives of this paped taking into consideration the constructs and
variables revealed by the literature as reviewethénpreceding section, two research questions were
addressed: (1) the identification of the main congrts of the dimensions that characterize the
sophistication of logistics organization construdtased on variables measuring logistics
organizational formalization, the use of informatidechnology, and performance measurement
(Bowersoxet al, 1992); and (2) the relationship of logistics sepbation dimensions with drivers of
logistics outsourcing.

An empirical study based on data collected in 22086 in a survey with large manufacturing
shippers in Brazil was undertaken to answer thegsed questions. The survey population consisted
of the 340 manufacturing companies included inEkame 500 Melhores e Maiores list, a Brazilian
annual magazine listing similar to Fortune 500.ddimpanies were contacted by telephone in order to
verify whether they outsourced logistics activiteesd were willing to participate in the researchd(a
in this case to obtain the name of the person imelwith decision making to whom the survey
instrument would be sent). Questionnaire items wleneloped based on previous literature and were
initially tested by means of in-depth interviewdtwihree large Brazilian companies and focused on
the most important logistics outsourcing process these companies had experienced. The resulting
document was then screened by five academics atitppners in order to identify possible problems
and inconsistencies. As a result, minor modifiaaiavere introduced. A pre-test was conducted with
five shippers in order to ensure that the finakaesh instrument would be well understood by target
respondents and in order to validate both strucndecontent. Based on observations from these pilo
respondents a few questions were removed fromrigmal questionnaire.

The electronic questionnaire was then sent out-imaié to a mailing list of 218 shippers that had
agreed during the preliminary telephone contactéddicipate in the research. The final sample
considered in this study consists of the 93 shippl®at returned the questionnaires (a respons@fate
42.6 percent of questionnaires sent, representmg Rercent of the population of manufacturing
companies in thExamelisting). The inexistence of non-response bias veaied by cross-tabulation
of the frequency distributions of the responsestenms of industry in the sample against
corresponding data from the population. Informatorthe sample is summarized in Table 2.

Table 2: Characterization of Companiesin the Sample

Type of Sample Sample Population
Industry® |Industry (Respondents) |Population [Demographics |[Demogr aphics
Automotive 15 37 16.1% 10.9%
Electrical Appliances 7 31 7.5% 9.1%
Technology 4 25 4.3% 7.4%
Durable Goodg\pparel 3 12 3.2% 3.5%
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(conclusion)
Table 2: Characterization of Companiesin the Sample

Type of Sample Sample Population
Industry® |Industry (Respondents) |Population [Demographics |[Demographics
Food 11 48 11.8% 14.1%
Beverage 6 13 6.5% 3.8%
Tobacco 1 3 1.1% 0.9%
Non-durable |Health-care 4 14 4.3% 4.1%
Goods  |Printing and Publishing 3 26 3.2% 7.6%
Chemical 16 55 17.2% 16.2%
Pulp and Paper 6 17 6.5% 5.0%
Plastics and Rubber 1 8 1.1% 2.4%
Intermediate |Steel 11 39 11.8% 11.5%
Goods  [Construction Equipment 5 12 5.4% 3.5%
Total 93 340 100.0% 100.0%
Total Durable Goods 29 105 31.2% 30.9%
Total Non-durable goods 25 104 26.9% 30.6%
Total Intermediate Goods 39 131 41.9% 38.5%
Grand Total 93 340 100.0% 100.0%

(@) No significant differences between sample aogufation distributions were determined using Kélrslarau-B,
Kendall's Tau-C and Gamma.

Nineteen previously identified variables (Bowersek al, 1992) possibly related to logistics
sophistication of shippers were investigated ineortb order to answer the first question. The
variables, their operationalization and scaleshosvn in Table 3.

Table 3: Characterization of Variables Related to L ogistics Sophistication

Construct Component Variable Scale Type of
Scale

Organizational 1- hierarchical level of chief | 5to 1 scale accordingto | Ordinal

Formalization logistics executive usual Brazilian management

position denominations,

where 5 corresponds to the

topmost management level
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Table 3: Characterization of Variables Related to L ogistics Sophistication

26¢€

Construct Component

Variable

Scale

Type of
Scale

Use of IT (software and

decision support systems

2- vehicle tracking

3- routing

4- delivery scheduling

5- radio frequency

6- bar coding

7- separation

8- address systems

9- freight auditing

10- sales forecast

11- purchase scheduling
12- supplier management
13- loading status monitoring
14- EDI

15- ERP systems
16- inventory management ir
customer facilities

1=yes
0=no

nominal

Performance Monitoring

17- frequency of monitoring
related to costs
18- frequency of monitoring

related to service level

5= daily/weekly; 4=
monthly/bimonthly; 3= each
semester; 2= yearly; 1= no

monitoring

ordinal

19- Quantity of monitored

indicators

Numeric (> 0)

ratio

In order to extract dimensions of logistics sopb&ion the observations for the 19 variables
collected in the 93 questionnaires were submitedactor analysis with Varimax standardized

rotation. Results for dimensions are shown in dllewing section.

The comprehensive review of previous studies (ebl@ 1 above) on the outsourcing of logistics
activities led to the identification of ten variablidentified as main drivers of the outsourcing of
logistics activities. The drivers of logistics ooiscing used for addressing the second research

guestion are characterized in Table 4.
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Table4: Characterization of Variables Related to Drivers of L ogistics Outsour cing

Construct Component Variable Scale Type of
Scale
Shipper drivers of logistics| 1- focus on core business 1=yes, Nominal
outsourcing 2- reduce costs (agree) (dummy)
3- reduce investment in assets 0= no,
4- increase levels of logistics service (disagree)

5- increase control of logistics activities

6- acquire more flexibility in logistics
operations

7- bring more efficiency in the execution of]
operational activities

8- bring more know-how for the generation
of new logistics solutions

9- improvement in used IT

10- expand markets

The second research question, the existence ghdisant relationship between components of the
dimensions of logistics sophistication and drivefsthe outsourcing of logistics activities, was
addressed by means of simple logistical regressialysis (Hair, Anderson, & Tatham, 1998). This
analysis has advantages over discriminant analyslse separation of two groups of data (to present
or not a certain driver) as a function of a certaiterion (dimension of sophistication of logistic
organization), due to its superior flexibility. ltse and interpretation are analogous to simpé=afin
regression analysis (Kleinbaum, Kupper, & Mulle998), and there is no need to ensure the normality
of data covariance matrices (Hat al, 1998). A .10 percent level of significance wasisidered
acceptable in this type of mainly exploratory ltigis research (Mentzer & Flint, 1997).

RESULTS AND DISCUSSION

Results leading to the identification of dimensiamslerlying the logistics sophistication constructs
based on survey results with Brazilian shipperssamvn in Table 5. They consist of those with load
factors greater than .50 and eigenvalues greadgr ith According to Tabachnik and Fidell (2001),
only load factors greater than .50 (25% overlapariance) should be interpreted and, in such cases,
there are grounds to indicate a good measure ofatier. In the case of the present analysis, six
factors represent different dimensions of sophasitn of logistics organization.
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Table 5: Results of the Extraction of Factors of L ogistics Sophistication

Factor 1 - Factor 2 — Factor 3 — Factor 4 — Factor 5 — Factor 5 —
Sophistication | Sophistication | Sophistication | Sophistication | Sophistication | Sophistication
in Tracking in Supplier in Materials in Performance | in Operations | in
[STR] Relationship Handling Monitoring Scheduling Organizational

[SSR] [SMH] [SPM] [SOS] Formalization

[SOF]
Radio frequency Purchase Separation Performance in | Routing (0.51; | Hierarchical
(0.77; 0.46; scheduling (0.73; 0.38; cost (0.67; 0.33; 0.21; 0.50) level of chief
0.74) (0.66; 0.30; 0.85) 0.60) ERP systems | logistics
Bar coding 0.69) Address Performance in | (0.59; 0.29; executive (0.89;
(0.70; 0.19; Supplier systems (0.85; | service (0.77; | 0.69) 1.13; 0.94)
0.68) management | 0.69; 0.83) 0.50; 0.66)
Loading status | (0.74; 0.53;
monitoring 0.68)
(0.68; 0.26; EDI (0.52; 0.05;
0.56) 0.32)
Percent of variance explained by factor

13.8% 12.0% 9.7% 8.5% 6.8% 6.6%

KMO = .626; Chi-square = 305.409 (sig. = .000);teet in brackets are the coding of the dimensionghe purposes of
further analyses in this paper. Figures in brackedgcate respectively the factor loading; the dactoefficient for the
standardized variables; and variable commonalities.

It was therefore possible to identify the six disiens indicated in Table 5, corresponding to each
of the extracted factors. The dimensions of soaison calculated on the basis of the standardized
variables represent a tested and valid scale fasureng logistics sophistication, as indicated lgy t
variates below:

. STR = 0.46 [radio-frequency] + 0.19 [bar codind).26 [loading status monitoring]
. SSR =0.30 [purchase scheduling] + 0.53 [suppliznagement] + 0.05 [EDI]

. SMH = 0.33 [separation] + 0.50 [address systems]

. SPM = 0.33 [cost monitoring] + 0.50 [service moriitg]

. SOS = 0.21 [routing] + 0.29 [ERP systems]

. SOF = 1.13 [hierarchical level of top logistics exeve]

Results in terms of frequency of ‘yes’ answerstha drivers of logistics outsourcing in the sample
of shippers are shown in Table 6.
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Table 6: Frequency of Affirmative Answersfor Drivers of Logistics Outsourcing

Possible driver of logistics outsourcing % of affative answers Rank
1- focus on core business 76.3 2
2- reduce costs 84.9 1
3- reduce investment in assets 66.7 4
4- increase levels of logistics service 57.0

5- increase levels of control of logistics activitieg 29.0 9

6- acquire more flexibility in logistics operations| .87 3

7- bring more efficiency to logistics operations 44.1

8- bring more know-how for new logistics ideas 35.5 7
9- improve used ITs 30.1 8
10- expand markets 21.5 10

These results are consistent with previous stybesnstance, Boysoat al, 1999; Szymankiewicz,
1994), but tend to show that the important drifersover 50 percent of the sample — cost reduction,
focus on core business, flexibility, investmentueibn, and improvement of service levels offered t
customers — are linked to basic cost/service censitbns. More sophisticated concerns, on the other
hand, such as logistics control, innovation androwpment in IT technologies, as well as market
expansion, are much less frequently mentioned.

Results for the logistical regression analysis loé trelationship between the dimensions of
sophistication of the logistics organization andvehs of the outsourcing of logistics activitiessar
shown in Table 7 below.

Table 7: Relationships between Sophistication Dimensions (Factors) and Drivers of L ogistics
Outsourcing

Drivers of Model SSR SMH SPM SOS SOF STR
logistics Chi Sig.| B Sig.| B Sig| B Sig} B Sig. B Sig. B Sig.
outsourcing| square

1 (8%) 533 | 50| .39| .15 (43) .10 .44 11 .16 5404y| .89 | (.02) .93
2 (18%) 10.37| .11] .34| .27 .18 .6l (56p8 | .08 | .80 | (.82) .04 | (12)] .73
3 (8%) 537 | 50| (00) 1.0p (12) 66 (08) .15 .4506 |.18 | .44 | (.12) .64
4 (6%) 462 | 59| (23) .35 .31 22 29 21 (15 b>D3 | 88| .03 | .90
5 (3%) 228 | 89| .14| 59 .27] 38 .16 58 (p9) .r1o0y| .99 | (27) .32

6 (18%) 1250] .05 | (51)| .08 | .55 | .05 |.15 | 54| (.30) .27| .66|.02 | .28 | .32

7 (7%) 4.70 58| .06 .80 .21 42 .09 .69 (4197 | .14 | 55| .19 A4

8 (17%) 12.65| .05 | (06)| .81 | .78 | .01 | (48)| .07 | (16)| 52| .38 | .12| (42) .18

9 (14%) 10.00| .12] (33) .23 .85 .01 |.16 | 52| (.04) .87| .17| .47 (02) .95

10(30%) 19.83| .00 | (.15)| .62 | .23 48| .13 .67 .42 AP 1.3700 | .06 .85

Numbers in the first column relate to drivers irblEa4 and percentages in brackets correspond telkage’s R; the
figures in bold represent significant relationstapults.
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The driverexpand markets is explained byorganizational formalization, and higher levels of
organizational formalization are significantly reld to a higher proportion of affirmative answess t
this driver. Complex supply chains have enhancex rtile of logistics managers, who seem to
recognize the need to outsource logistics acts/iie as to tap into the knowledge on customs and
infrastructure in target markets (Razzaque & Sh&agg).

The driveracquire mor e flexibility in logistics operations is explained byupplier relationships,
materials handling andorganizational formalization. Coefficient signs indicate that shippers with
higher levels of organizational formalization irgistics, intensive use of IT in materials handlargl
less sophistication in their relationship with sligns are significantly related to a higher propmrtof
affirmative answers to this driver. As pointed bytSink and Langley (1997), purchasing services is
more complex and uncertain than the acquisitiorprducts. The sophistication in the logistics
organizational formalization seems to indicate Stappers are aware of the flexibility benefitsttha
may be acquired through logistics outsourcing, &fat the same time they are still learning to
establish the necessary supplier relationships 3#th providers.

The driverbring more know-how for the generation of new logistics solutions is simultaneously
explained bymaterials handling andper for mance monitoring, with coefficient signs indicating that
shippers with intensive use of IT in materials Hangdand low levels of performance monitoring are
significantly related to a higher proportion ofiafiative answers to this driver. The first relasbip
seems to be quite straightforward, indicating gtappers turn to logistics service providers thaai ¢
complement their own expertise in significant ay@aparticular the increasingly important use Bf |
solutions.

The driver reduce costs is explained byorganizational formalization and performance
monitoring, with coefficient signs indicating that shipperdthwlow levels of organizational
formalization and performance monitoring are sigaiftly related to a higher proportion of
affirmative answers to this very basic driver ot tbutsourcing of logistics activities. Previous
literature indicates that cost reduction is the thposvalent reason for shippers in different indest
to engage in the outsourcing of logistics actisitfahay & Mohan, 2006; Wilding & Juriado, 2004).
Therefore, the association of this driver with ltvels of sophistication, especially in terms o th
importance of logistics in the organization andhe& degree of performance monitoring, as uncovered
here, appears to be justified.

The driverimprovement in used I T is explained only by sophistication materials handling, and
the coefficient sign indicates that shippers wittensive use of IT to handle materials are sigaifity
related to a higher proportion of affirmative answio this driver. Again, this result is not susimg,
as both variables in theaterials handling sophistication factor are related to the use tfvsoe and
decision support systems in logistics activities.

The driver reduce investment in assets is explained only by sophistication stheduling of
operations, with a coefficient sign that indicates that skiggpwith low levels of adoption of IT for
scheduling their operations are significantly redato a higher proportion of affirmative answers to
this driver. Even though no readily apparent ratienfor this finding can be found in previous
literature, it may be an indication that shippetsovare not using ERP or routing systems outsource
most of their logistics operations and, therefare driven by the perspective of reducing investmen
in assets.

These results do not seem to conflict with existowgstics outsourcing literature. They tend towho
that shippers with higher levels of logistics ongational formalization, i.e., more sophisticated i
terms of logistics organization, are motivated tdsource in order to acquire more operational
flexibility, compensating for weaker supplier rateus. This, in turn, may allow them to expand their
markets. On the other hand, as expected, shippihs lower levels of logistics organizational
formalization tend to be driven by more basic amdjfient logistics concerns, such as cost and asset
investment reduction.
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It is also interesting to observe that sophistaratin the use of materials handling information
technology seems to lead shippers to outsourcsticgjiactivities both to improve the technologies
they use and to bring in technology that may represnovative solutions to their logistics opesas
in a rapidly expanding market. Even though botls¢hérivers were not strongly chosen by surveyed
shippers, it points to an apparent technology facw@ssubset of Brazilian shippers.

There is less a clear picture in terms of the i@iahips of drivers of logistics outsourcing anbest
components of logistics sophistication. Outsourdmgrder to focus on core business, the second
most frequently mentioned driver, does not appedoet influenced by any component of logistics
sophistication, as well as improvement in logistesvice, the fifth most frequently mentioned drive
of outsourcing. One would, in fact, assume thatphis with more sophisticated logistics
organizations would be induced to outsource by eor with the need to provide better service to
customers.

CONCLUSIONS

The contribution of this paper is two-fold. On thieeoretical side, a valuable scale for the
measurement of the logistics sophistication coostuas built and validated, representing an index o
logistics sophistication of shippers based on dd&,@erformance measurement and formalization of
the logistics organization. On the other hand, thenagerial implication of this possibility of
measuring the degree of sophistication of the tmgiorganization of shippers is that it may beduse
as a basis for segmenting the market met by logistervice providers. For instance, do shippess in
certain industry show a higher sophistication ieirtHogistics organization than those of other
industries? This may imply different concerns inrig of service offer, negotiation conditions, etc.
Future studies, in fact, may investigate this issgeking to discriminate several aspects of lmgist
outsourcing based on this composite charactensstippers. A clustering approach might be used to
identify segments of shippers according to charsties in terms of sophistication elements, which
could, in turn, be investigated for differencespproaches to outsourcing, not only in terms ofets
but also of types of activities outsourced anddmle criteria for third party providers, among et$.

The second question in this paper dealt with tresibdity of finding relationships between drivers
of the outsourcing of logistics activities and itfed dimensions of logistics sophistication irder
to gain a deeper understanding of particular elésngrat drive the outsourcing of logistics actesti
In general, a relationship could be establishe@&xagcted, between the degree of formalizatiomef t
logistics organization and certain possible drivefslogistics outsourcing, such as the search for
greater flexibility and cost reduction. A link wesso uncovered between the use of IT and
outsourcing in order to enable the shipper to &deantage of innovation in logistics software and
solutions. However, several important drivers, sastthe wish to improve service levels and focus on
core business could not be significantly relatedrg of the components of sophistication in logssti
activities. Future studies, with alternative appiees, such as the clustering of shippers accotding
their logistics sophistication characteristics, malp to further develop knowledge in this very
important field of research.
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