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Abstract: Information and communication technology (ICT) isl@ly regarded as a key integration
enabler in contemporary supply chain configuratiofRgrthermore, recent years have seen the
vertical disintegration of supply chains as incregsnumbers of manufacturers and retailers
outsource significant parts of their supply chaimdtionality. In this environment, third party
logistics (3PLs) providers — the majority of whiahe small companies play a pivotal role. This
raises important questions about the usage of IClhis sector. However, there is a paucity of
research in the field of small 3PLs with little eéngal investigation into the usage of ICT by such
firms. This article presents the results of a syime ICT systems usage in a sample of small Italian
3PLs. The results provide a technological profilehe surveyed companies as well as an analysis
of the role of ICT in customising services andha factors influencing technology adoption.
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1 Introduction

In recent years, there has been a growing recognii the strategic role of the supply chain
management (SCM) concept in a variety of businest®ss. For the purposes of this article, SCM
is regarded as being fundamentally concerned vhiéh strategic coordination of activities both
within firms and between firms across the widergyghain (Mentzer et al., 2001).

It is widely recognised that information and comneation technology (ICT) plays a key role in
effective SCM (Christopher, 1992; Simchi-Levi an@mfinsky, 2003; Van Hoek and Harrison,
2004). The shift from traditional supply chain aguafations, often characterised by fragmentation,
to more coordinated and integrated approachesisatéo SCM. This emphasis on integration puts
ICT at the heart of contemporary approaches tstigect. Furthermore, the globalisation of supply
chain architectures requires that information @reti and managed internationally. In this context,
it is recognised thatICT is becoming a key enable6ECM (see, for example, Lee and Whang,
2000).

The application of the SCM concept also leads nastufers and retailers to outsource significant
parts of their supply chain functionality to extarmmrganisations. This is particularly, the case in
relation to transportation and logistics activit{®cKinnon, 1999). As part of this process, theye i
a trend to select a relatively small number of $tigs providers with which to establish long-term
relationships for the supply of ‘tailor-made’ se®$ (Razzaque and Sheng, 1998). Thus, logistics
companies are playing a more important role thathe past as they coordinate and accelerate
physical and information flows along multiple levedf the supply chain (Cooper, Lambert and
Pagh, 1998). Indeed, in keeping pace with rapidketathanges, the whole logistics system has
become more efficient and flexible. This has fort&dd party logistics (3PLs) to look for accurate
and real-time information on the status of therensihipment process to increase their planning
capacity and to improve customer service levelsuy&t, 2001).

Nevertheless, the use of ICT in the 3PL sectorniesvanly distributed between large, small and
medium-sized logistics service providersl. For eyama most recent report published by the
Italian Minister of Technology Innovation (2004) dicated that large Italian companies
(representing approximately 0.5% of the total nundddtalian companies) have a share of 80% of
the total ICT expenditure at national level, wialaall companies (representing approximately 95%
of the total number of Italian companies) invedteslremaining 20%.

Large logistics firms have heavily invested in I&1d have actively developed information systems
and applications (for example, UPS recently esthbli a department in Atlanta entirely dedicated
to software development to support customer oparg}li Furthermore, they have been using in-
house information systems to support their opematitor a long time. Small logistics service
providers, on the other hand, have more difficaltia setting up ICT applications due to
insufficient human, financial and organisationabawrces. This has further complicated the
competitive position of small logistics service yders — it seems that they have underestimated
the potential of ICT as an enabler for increasingt-®fficiency and improving customer service.
The real riskis that small 3PLs could either begmalised in the marketplace as ‘tier suppliers’ of
large logistics companies or even forced out ofntlaeket completely. The scenario that might arise
could present small 3PLs with two different altéives: survive in a low cost world of
transportation carriers (commodity providers) orsoe the expensive and problematic path of
becoming value adding providers through innovatiotechnology and in other aspects of their
operation (advanced logistics providers). Thisaitin appears particularly critical in those masket
characterised by a large number of small 3PLs amerevmultinational logistics companies hold a
substantial market share as in the case of thant8PL industry.



From a research point of view, while informatiorchiteology in large 3PLs has been widely
investigated (Peters et al., 1998; Berglund etl@99; van Hoek, 2000; Larson and Gammelgaard,
2001), the existing studies have seldom focusednaall logistics service providers (Gunasekaran
and Ngai, 2003) with little empirical survey anahgs the adoption of ICT by these companies
(Kilpala et al., 2005; Pokharel, 2005). The limit@amber of studies available give rise to the need
to develop further research in order to acquire@pdr understanding and in-depth knowledge on
how the level of technology capability of small istgcs companies may affects the customisation
of service provided and improve the competitivditds of these companies (Maloni and Carter,
2006).

The study described in this article attempts tbthils void through an empirical investigation
developed on a sample of small Italian logistiasise providers. The survey is aimed at analysing
ICT usage in the sector and at identifying the mfaictors affecting technology adoption. The
integration-enabling role of ICT is a key focustioé study.

Following this introduction, the nature of supplyain vertical disintegration is described (Section
2). An overview of the Italian logistics service ket is provided and an analysis of information
technology usage by Italian 3PL companies (Se@jorsection 4 goes on to describe the research
approach used to investigate ICT usage in a saofid3 small Italian logistics companies through
a mail survey. The main research findings are fhresented in Section 5. Section 6 discusses the
managerial and research implications of the survey.

2 Supply chain vertical disintegration

Companies are increasingly focusing on what thegane as their core activities or competencies.
Oates (1998) defines ‘core competencies are thopéti@s central to an organisation’s strategy
which firms do well’. The corollary of this is thaictivities regarded as ‘non-core’ can be
outsourced. Furthermore, the trend towards econamicbusiness globalisation has facilitated the
outsourcing of various activities to overseas loret. These changes have resulted in a shift away
from the traditional model of control through owsl@p towards models which are based on
management and control through effective supplynchelationship management. The former is
based on the strategic logic of vertical integratio

Vertical integration is the degree to which a fiowns its upstream suppliers and its downstream
buyers (Greaver, 1999). Harrigan2 (2003) providegad description of the logic underpinning
this approach to strategic development. Recent ldeweents in ICT in particular internet
technologies have facilitated this process andttedfoundations for the ‘network economy model’
(Reddy and Reddy, 2001). According to Hugos (2@0235), traditional supply chain models have
‘given way to virtual integration of companies’. $hort, as outsourcing of various elements of
supply chain functionality takes place so, supigic architectures are becoming more virtual. The
traditional fully vertically integrated (FVI) appaches are being replaced by contemporary fully
virtually integrated approaches — a new FVI is ewvqg. The focus of this study is on the 3PL
organisations to whom as noted earlier, a wideetxaiof transportation and logistics activities are
being outsourced. The advantages and disadvantdgesrtical control in the logistics service
industry have been studied extensively by Heave0Z2 pp.215-218) with specific reference to
shipping and logistics. The main advantages assatiaith vertically integration relate to the
creation of demand complementarity, the achievenwéntost reductions and the creation of
synergies through the shared use of expertise.didalvantages relate mainly to barriers to the
achievement of sustainable relationships betweempaoies, often as a result of cultural
differences.

In this environment, ICT is a central element fbe tdevelopment of logistics services in a
customised supply chain context. Sauvage (200&dnibiat information technology capability is a
critical variable for logistics service differertien in today turbulent industry scenario
characterised by time compression and flexibiMgn Hoek (2002) assigned a specific role to ICT



for 3PLs aiming to perform customising operatiomsdervice users. The author pointed out that the
use of specific technological capabilities may hage transport and logistics services, and fatglita
more effective integration across companies ingingply chain. For 3PLs, ICT capabilities can
assure the rapid customisation of services and taiaicompetitive lead-times. The result is that
competitive advantage in the 3PL industry will baséd increasingly on creating value for
customers, as many value added activities arethyirecindirectly dependent on ICT applications
(Crowley, 1998).

3 Information and communication technology usage iithe Italian logistics service market

This section provides an overview of some of thg &earacteristics of the Italian logistics service
provision market. It goes on to present evidenoefthe limited number of studies of ICT usage
which has been carried out to date in the sector.

3.1 Overview of the main features of the Italiagistics service industry

The Italian 3PL market reflects the vertical disgriation of supply chains which is taking place.
Several sources estimate that in 2001, it was iftte largest European market with the highest
expected growth rate in Europe in coming years\(e\ar2003). In the same year, the total value of
logistics outsourcing was approximately €12bn (3df%he Italian gross national product).

The most recent data estimate the number of fimtiseé sector between 140,000

(Confetra 3) and 205,000 (Unioncamere 4). These iddicate that one of the main characteristics
of the Italian market is its high fragmentation.r example, a recent analysis carried out by an
Italian logistics magazineél, Giornale della LogisticalJune/July 2004, p.48), on a sample of 1,000
Italian 3PLs ranked by turnover shows that: 1 @rgdst 100 companies (i.e. 10% of the total)
produce 64% of the total sample turnover 2 forlingest 200 companies (i.e. 20% of the total), the
percentage is 75%.

The fragmentation of the market is also evidentwbensidering employee data. According to a
recent KPMG report (2003), about 50% of Italianistigs providers employ less than 50 people
and that 35% of them employ less than nine peofies fragmentation of the Italian logistics
service industry has facilitated the entry of langgtinational logistics groups in recent years.

3.2 Evidence of information and communication tedbgy usage

As noted earlier, in the context of vertically diggrating supply chain configurations,
manufacturers and retailers are demanding a higgagree of integration of the business processes
of all supply chain participants through ICT andemet technologies. As a result, 3PLs are
devoting increasing importance to ICT in the mamnage of their businesses and ICT is fast
becoming one of the main drivers of change, posaw strategic challenges to logistics providers.
Although ICT development has strongly affected libgistics service industry in recent years, a
number of surveys over the last decade have coadirtinat the adoption of new technologies in the
Italian logistics service market has been relagiielw (CSST and Cranfield University, 2002;
Freight Leaders Club, 2003; KPMG, 2003). For exanfhe work of Merlino and Testa (1998)
highlighted that the dissemination of new technmegs proceeding at an intermittent and non-
homogeneous pace. Investments in new technologgtalrenotivated by a tactical rather than a
strategic logic. This can be mostly attributedhe history of the particular firm under study atel i
entrepreneurial culture.

The results of the above studies raise a numbempbrtant issues. Vertical disintegration has
resulted in 3PLs playing an increasingly pivotderm terms of overall supply chain capability.
This capability is largely a product of the levefsintegration built into supply chain architectsire
As noted earlier, these levels of integration aspehdent upon the effective utilisation of
appropriate ICT tools. Despite this potentially mnjant role of ICT in improving the competitive
capability of 3PLs, there appears to be a limitagel of ICT adoption with particular reference to



the internet and electronic business tools. Thistpdo the need to develop new insights into dctua
practice in this area. The research describedisnattticle aims to contribute to the development of
these insights.

4 Research design and methodology

New technology is reshaping the organisation amdcstre of this industry as ICT impacts
significantly on the operations of 3PLs. 3PLs aradgally shifting from an asset-based offer to a
more process-oriented approach largely based owlkdge and information management. While
there is evidence to suggest that large 3PLs anengasubstantial benefits from technology usage
and implementation, the nature of changes resuliiogn ICT usage in small logistics service
providers remains unclear. Given the predominaricemall 3PLs, and their increasingly critical
role in the context of overall supply chain effgetiess, this gives rise to the need to develop
research and investigation in order to acquire @pde understanding and in-depth knowledge
regarding the level of technology capability and #ffects of new technologies on the competitive
abilities of these companies. This is particulariyical for the European

Union logistics service market that is characterisg the strong presence of small logistics service
companies 5 (Evangelista and Kilpala, 2007). Comsetyy, the Italian logistics service market
appears a suitable context for this research.

This research seeks to narrow the knowledge g#peifield of ICT adoption in small 3PLs through
an empirical investigation. The aim of the surveyto provide an overview of ICT adoption in
small logistics service providers in the contexbwérall supply chain integration and performance.
The specific objectives are as follows:

1 to set-up a technological profile of the survegethpanies

2 to analyse the role of ICT tools in supporting tustomisation of services

3 to analyse factors influencing the adoption of.IC

The survey methodology was organised into the Wolg seven steps:

1 Definition of basic survey objectives and preparatof the draft questionnaire

2 Establishment of focus groupSeventeen key influencers (ICT managers of smals3FCT
consultants, directors of Italian logistics asstiores, researchers and academics) were involved in
two focus group meetings. The main aim was to stulth@ basic survey objectives and draft
guestionnaire in order to get useful feedback frpanticipants and to test the suitability and
comprehensibility of the questionnaire. A furthemawvas to gain ‘buy-in’ from relevant trade
associations in administering questionnaires thnabg use of their mailing lists and their logos.

3 Re-focussing of survey objectives and questionnBaeed on the focus group results, this step
enabled a better focus on the survey objectives @btdined useful inputs in finalising the
guestionnaire. The final questionnaire containedsdstions divided into four sections.

4 Population definition A recent study indicates that the implementatnlCT systems for
transport management can be commercially justibiely for companies operating more than five
vehicles (McClelland and McKinnon, 2004). This issbias been confirmed by a recent survey
conducted specifically on ICT usage in a samplsméll road hauliers operating in the South of
Italy. The test of questionnaire conducted with leeyors (such as, managers of road haulage
companies, ICT consultants, representatives afftaload transport associations, etc.) in a panel
meeting, evidenced that investment in ICT is nptiarity for such companies as the small number
of trucks they own may be effectively managed tgtouechnology like mobile phones (see
Evangelista, Marasco and Caiazzo, 2005).

For the purposes of the research, therefore, tlak gopulation has been narrowed to exclude very
small providers that are marginal in the contexttleé wider supply chain. Considering the
Confetra’s most recent estimate (2004), the nundfeftalian logistics service companies is
140,550. This figure is based on a segmentatiorthef Italian logistics service market that
comprises five segments. There are no fourth-pladgistics operating in the market, while 50



companies are operating in the lead logistics jpierg segment as branches of large multinational
logistics groups or logistics spin-offs of both dar Italian and multinational manufacturing
companies. The number of companies populating e Providers segment is estimated at around
500. These are small- and medium-sized Italian eongs mainly specialised on market niches.
The road haulage segment comprises 140,000 congpanéchas been divided into two categories
in line with the criteria detailed above (more @4 than five trucks) on the basis of Albo Nazienal
Autotrasportatori (Italian road hauliers registdgta. Road haulage companies owing more than
five trucks are estimated at about 21,000 companmiee road haulage companies owing less than
five trucks are 119,000. Considering the subje€@T(lusage)and the scope (Italian small and
medium logistics service companies) of this redganaly the 3PL segment and the road haulage
companies owing more than five vehicles have beasidered. Based on this, the total population
in this research is estimated at approximately @ &gmpanies.

5 Preparation of the mailing listThere is a low level of consistency and qualitydata and
information about logistics companies operatinghi@ Italian market, as a result of the plethora of
different sources. For this reason, company inféionavas obtained from several sources — partly
from the Italian logistics associations that toaktpin the focus groups and partly from other
sources (including logistics magazine subscribears teansport electronic-marketplace databases).
A draft mailing list containing 2,464 records (caanges) was obtained from these sources.

Each individual record was checked to ensure thatpanies selected were in line with the criteria
on which the population has been defined. A nundfeinconsistencies was detected, and this
reduced the total number of companies includedh@ s$urvey from 2,464 to 1,992. More
information regarding population definition is prded in Section 5.

6 Survey implementatioi.he questionnaire was mailed to 1,992 companiesiginout Italy. The
total number of usable responses was 153. Furthrefrtmensure data reliability and completeness,
respondents were subsequently contacted by e-mdilt@lephone in order to clarify unclear
responses or to add missing data. To detect argiipp@sion-response bias, a two steps analysis has
been carried out. Firstly, a sub-sample of nonardpnts were contacted to get responses about
some demographic characteristics (such as compgagycampany size and type of activity) to be
compared with respondents. This step did not indieay significant bias. In a subsequence step,
the method adopted by Goode and Stevens (2000usems This method involves comparing later
respondents with earlier respondents, assuming ldtat respondents may possess similar
characteristics to non respondents.

Accordingly, the usable responses were split imto sets, respectively of 76 and 77 responses
based on the dates on which they were received.aAnMWhitney ang? analysis of the above
three variables revealed insignificant differenisesveen the two groups of companies.

7 Sample classificationVithin the population, a taxonomy is proposed basethe

following three categories:

1 Full haulage providers Those companies for which transport activitiepreésent100% of
turnover.

2 Basic logistics providersThose companies for which transport and warehngusogether
comprise over 50% of turnover.

3 Advanced logistics provider§hose companies for which transport and warehousiggther
comprise less than 50% of turnover (i.e. where ntlose 50% of the total turnover is generated by
value added logistics and SCM services).

Table 1 shows a breakdown of the sample firms byider type according to the above
classification criteria.

Table 1 Sample firm classification



5 Findings

In this section, a summary of the results of theieigal investigation are presented. Following an
overview of the sample characteristics, the seaiocuments and discussesthe survey results for
each research objective set out earlier.

5.1 Sample characteristics

Figure 1 provides a breakdown of the respondentshbymain Italian geographical areas. The
majority of the sample firms are located in thethem part of the country (76.5%) — this reflects
the high concentration of economic activity in thata. Figure 2 shows the number of value added
services offered beyond transport and warehousynthé surveyed companies. Moving from full
haulage to advanced logistics providers, the nundfevalue added services offered increases
dramatically. This supports the validity of thesd#dication criteria adopted in this study.

Figure 1 Sample firms by geographic area
Figure 2 Value added services supplied beyond trapert and warehousing

5.2 Technological profile of the surveyed company

The following set of data describe the technoldgprafile of the surveyed companies. Figure 3
provides a summary of total ICT costs (hardwardtwsoe, employees, and consultancy and
communication costs) as a percentage of total cagnpasts in 2003. Of the 100 companies that
responded to this question, 36 spent less than fl#eo total costs on ICT. Eleven companies
spent more than 10% of their total costs on ICGQuFe 4 illustrates the various ICT tools that the
three provider types currently adopt in their rielaships with both customers and other logistics
providers.

Figure 3 Percentage of information and communicatin technology costs on total company
costs (2003)

Figure 4 Current information and communication technology usage by provider types

The data indicates a low level of usage of rel&figephisticated technologies among all provider
types, particularly in the management of relatigmshith customers (e.g. ERP and CRM). The
figure clearly shows that moving from full haulatgeadvanced logistics providers, the use of more
sophisticated technologies increases significantly.

However, given that global positioning system isesnerging technology, it is relatively widely
used in full haulage providers (38.9%). This ishagss not surprising given the importance of
satellite navigation in purely transport businesdémetheless, a significant majority (61.1%) still
do not make use of this technology.

All providers use telephone, fax, mobile, interaatl e-mail to a great extent. In relation to other
ICT tools, more than half of both basic and advdrogistics providers use EDI (52.2 and 62.5%,
respectively) with similar numbers using LAN (4aB8d 68.8%, respectively). The usage of these
technologies is quite low for full haulage provisi€l9.4 % for EDI and 38.9% for LAN). Though
the adoption of more complex technologies (sucWasless LAN, RFID, ERP and CRM) is quite
low in all firms, data show that these technologies more widely used by advanced logistics
providers.

Table 2 Overall information system supply chain inégration

Table 3 Information systems integration



Table 2 describes the degree of overall informasgstem integration in the supply chain for
different types of provider. The analysis was bujt using a scoring model linking information
system integration to different supply chain paoants (customer, customer’s customers, suppliers
and other 3PLs). The scale was based on 0 = nomatmn system integration, 1 = partial
information system integration and 2 = full infortnoa system integration. The scores for each of
the four supply chain participants were added. €quently, the highest level of supply chain
integration achievable is equals to eight. The eslincluded in the table represent the average
value of information system integration in the dypghain for each provider type. The degree of
information system integration in the supply chaimuite low overall. Nevertheless, data reported
in the table reveal that advanced logistics pragidbave a significantly higher degree of
information system integratiop £ 0.9%;F = 4.86)6.

A more detailed analysis of information systemgnétion is given in Table 3. These data confirm
that most providers have no integration with oteepply chain participants (85.9%). The data
indicate a significant difference among the typéprovider as in the case of advanced logistics,
which have the highest number of companies fultggrated in comparison with full haulage and
basic logisticsf{ = 4.8%;12 = 9.58).

5.3 The role of information and communication texbgy tools in supporting the customisation of
service
Amongst the most important of the available ICT laggions used in the customisation of logistics
services, these tools are websites. Effective @iseiotool provides the potential to simultanegusl
reduce costs and improve customer service. Basetherentire sample, it emerges that 105
companies (68.6%) have a website in place, whilecd®panies (31.4%) do not. The level of
company website adoption across the different plenviypes is 61.1% for full haulage; 71.6% for
basic providers and 72.9% for advanced providetss Buggests that this technology is well
reasonably established within Italian small logsstproviders. Considering website adopters, data
shown in Figure 5 reveal that the most importantfionality associated with website usage is in
the areas of electronic service catalogues, compeesentation and advertising channels.
This means that adopters are not very innovatitheruse of their website. In fact, according ® th
KPMG, electronic-commerce business maturity modellinger et al., 2003), this evidence
confirms that the surveyed companies are stilhenaarly stage of the model (basic marketing and
publishing). Figure 6 shows the reasons cited ¢or @doption of websites. The main reasons are:

* website deemed unnecessary for their businesses

» customers do not require internet services

* website start-up costs.
These results suggest that companies underestimatgotential value of websites in improving
their businesses and as an instrument to custahesservices supplied.

Figure 5 Importance of website functionality
Figure 6 Reasons for non-website adoption

5.4 Factors influencing the information and comneation technology adoption

In this section, an overview of the main factorffuencing the adoption of ICT in the sample firms
is provided. Firstly, the survey analysed the fexctbat stimulate the use of

ICT in the sample firms (see Table 4).

The most significant difference emerges with refeee to the improvement of information
exchanged with supply chain participants (namelstmmers and logistics providers). Advanced
logistics providers attribute a higher importancehtis factor in comparison with basic logisticglan
full haulage companiepE 1.2%,F = 4.56). A significant difference also exists witference to



the improvement of customer satisfactiprn=(14.8%,F = 1.92) and to the enlargement of customer
base p=12.0%,F = 2.13).

The data shown in Table 5 provide details aboutrtimortance of future investment areas in ICT
by different provider types. The importance atttdalto different ICT areas of investment has been
measured on a scale where zero indicated ‘no iapoet and three ’'very important’. It is
interesting to note that only 14% of full hauladjeg companies) scored three, while basic logistics
and advanced logistics show higher percentages (4% 28 respondents and 44% with 22
respondents, respectively).

Table 5 shows the areas for future ICT investmemisiclered ‘very important’ for respondents.
Technology investment for improving competitivenassl error reduction are the most important
areas for all three types of providers. The arearadr reduction is considered of particularly high
priority for basic logistics companies. Improvingeagration with customers is critical only for basi
and advanced companies. Full haulage and basstilcgicompanies attribute importance to future
technology investment for developing service ddfgration. The above data suggest that full
haulage companies have a limited interest in dguadpfuture ICT investment in comparison with
other two types of providers.

Table 4 Factors stimulating information and communcation technology usage
Table 5 Areas for future information and communicaion technology investment considered
Figure 7 Factors inhibiting information and communication technology adoption

With regard to the factors inhibiting ICT adoptionthe sample firms, significant differences do not
emerge between the provider classifications. Tkalt® in Figure 7 provide an interesting picture.
The most important reasons for non-investment ih & related to financial factors.

The role of ICT in small Italian logistics enterpeis15

The size of investment and the implementation cigisther with running costs are considered the
most influential factors inhibiting ICT investmemiuman resources management and ICT supply
side also play a non-marginal role in inhibitingll@xpenditure. In order to understand the state of
ICT penetration in the small logistics companiéss interesting to examine two recent studies. The
first study was carried out by Kilpala et al. (2D@m a sample of 168 small 3PLs located in the
Barents region that comprises the Northern partSimfind, Norway and Sweden, and the north-
western part of Russia. The second survey was cbtedilby Pokharel (2005) on a sample of 45
small 3PL companies operating in the Singaporestmg service market. In both studies, it is clear
that the focus of firms is on internal efficiencgnprovement through cost reduction while
increasing customer service levels plays a secgndde in stimulating ICT investment. With
regard to barriers to ICT investment, the two stadihow strong similarities. The Nordic study put
in evidence that the main barriers are as follows:

1 lack of awareness of ICT benefits

2 investment costs (lack of funds)

3 lack of technological skills (insufficient tramg, lack of ICT specialists).

For the Singapore 3PLs, the main inhibitors are:

1 lack of adequate ICT resources

2 problems in quantifying intangible benefits (swh better coordination, increased variety and
innovation)

3 integration with current policies

4 higher costs

5 anticipated time required for full implementatiohiCT.



6 Concluding comments

The survey results indicate that the use of redtitiadvanced ICT is more prevalent in advanced
providers. This is particularly the case in relatto the level of information system integratiordan
the exchange of information with other supply chaamticipants. This is significant in the context
of supply chain vertical disintegration and ther@asingly important role being assumed by 3PLs in
the wider supply chain. Despite the fact that aurlevels of expenditure on ICT in relation to
overall company cost base do not vary significaatiyoss provider categories, there are significant
differences with regard to future investment plafiss is particularly true in the area of integoati
with both customers and other 3PLs. This suggédwst the focus on integration is stronger in
advanced providers with a longer term and strategw being adopted. This may accentuate the
trend of the less developed providers being maligewin the evolving competitive landscape.

The competitive landscape for small 3PLs is comtiraly changing to reflect evolving customer
requirements and other business pressures. Theiligpaf emerging ICT is increasing at a rapid
rate and its effective adoption has the potentiadrthance significantly the competitive capability
of small 3PLs. However, it is clear that many b&giexist to the successful adoption of ICT by
these providers. Furthermore, the role of ICT asnéegration enabler in increasingly vertically
disintegrating supply chain architectures is a sewf concern. Given the importance of small 3PLs
in contemporary supply chain configurations, iikely that they will quickly become the weak
links unless their ICT capability is enhanced. bndusion, if the full potential of ICT as an
integration enabler is to be exploited, then itingportant that these issues are more fully
understood. The authors’ ongoing research is ashé@veloping this understanding.
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Notes

!In this article, the European Union definition afiall and medium enterprises has been adopted.
According to this definition, firms with less thd® employees (and a turnover of € 2 million) ar
considered ‘micro’, firms whose employees rangenfd® to 50 (and a turnover of € 10 million) are
‘small’, while firms employing less than 250 peoféad a turnover of € 50 million) are considered
‘medium’. For further details, see Recommendatiof32361/EC.

2 Professor Harrigan of Columbia University present®nceptual model based on four dimensions:
breadth, stages, degree and form, based on analysisata from 16 industry sectors and the
integration actions of 192 companies.

% Confederazione Generale Italiana dei Trasporti Badeogistica (Confetra) is the largest
Italiantransport and logistics association.

* Unione delle Camere di Commercio (Unioncamere)his Italian federation of chambers of
commerce.

> See Eurostat (2003) Panorama of Transport. Scatisdverview of transport sector in the
European Union.

® The letter p' is associated with a statistical test indicatitg probability of accepting the
hypothesis formulated and rejecting the null hypsib. The smaller thevalue, the more strongly
the test rejects the null hypothesis. The letkerindicates theF-test for the analysis of variance.
The objective of this tool is to test the null hilpesis and assumes that the population is normally
distributed and that samples are independent ¢f ether.



