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TECHNOLOGY USAGE IN THE SUPPLY CHAIN: THE CASE OF SMALL 3PLs

Abstract

Purpose - In today’s supply chain management (SCM) prasti@e successful strategy depends
increasingly on the performance of Third Party Istigs (3PL) providers as they play a key
integrative role linking the different supply chaglements more effectively. Information and
Communications Technology (ICT) has become an itaporelement of 3PL competitive
capability as it enables higher levels of supplichintegration. Recent industry developments
have widened the technological gap between largesarall 3PLs. This is critical particularly for
those markets populated by a large number of s3idlE such as the Italian logistics industry. The
purpose of this paper is to provide an overvieWGdt adoption in small logistics service providers.
The focus of the study is the Italian 3PL market.

Design/methodology/approach - The methodology adopted in this paper is basedhe action
research framework and it is a combination of tagcal analysis and empirical findings (focus
groups and surveys). Firstly, a literature reviewl@T dissemination in the international and Italia
3PL industry has been carried out. Then, a fieldeshas been developed preceded by two focus
groups. The empirical investigation examined a $amp 153 small Italian 3PLs on the base of a
definition and taxonomy proposed by the authors.

Findings - The results provide a useful technological peoéif the surveyed companies, as well as
an analysis of the role of ICT in customising seegi and of the factors influencing ICT adoption.
Research limitations/implications - To give a more robust scientific justificatiof the survey
results it would be useful to carry out an adduiblarge scale analysis including other countries
with a high presence of small logistics service pames. Furthermore, a complementary case
study analysis would be of help in defining theerof specific factors in different types of 3PL.
Given the importance of small logistics providersontemporary supply chain configurations, the
main implication from a research point of viewhsit further investigations in this field are needed
to better understand innovation paths, and how ¢@m improve the competitive capabilities of
3PLs and of the wider supply chain.

Practical implications - The practical implications deriving from thisgea are twofold. Firstly,
managers of small 3PLs can use findings to set widelines for improving a company’s
technology innovation. Technology vendors can usdirigs to better market their service/product

into the small logistics service provider segment.



Originality/value - Despite the fact that much has been written atiuei dissemination of ICT,
there is still a shortage of research in the fadldmall 3PLs with little empirical investigationto
the usage of ICT by small 3PLs. This paper providesontribution to the filling this void and
suggests some possible research directions.

Key Words ICT usage, Supply chain, Competitive advantage, [ISiogistics service providers,
Italian logistics service market, Empirical survey

Paper type Research paper

Introduction

In recent years, a growing number of manufactusetsretailers have adopted the SCM concept in
the management of their businesses. For these coespthe delivery system has become an
integral part of their product, to the extent tlranhsportation and logistics are as important as th
product itself (Sheffi, 1990). The application betSCM concept leads manufacturers and retailers
to outsource significant parts of their logistit&cKinnon, 1999), as well as to select and reduee th
number of logistics providers with which to establilong-term relationships for the supply of
“tailor-made” transportation and logistics servi¢Razzaque and Sheng, 1998).

Logistics companies play a more important role tivathe past as they coordinate and
accelerate physical and information flows along tipld levels of the supply chain (Cooper,
Lambert and Pagh, 1998). Indeed, in keeping pate napid market changes the whole logistics
system has become more efficient and flexible. hiais forced 3PLs to look for accurate and real-
time information on the status of the entire shiptr@rocess to increase their planning capacity and
to improve customer service levels (Stough, 2001).

ICT is also of critical importance in developinggistics services in a customised supply
chain context. In this regard, Sauvage (2003) ndtemt in a highly competitive business
characterised by time compression, technologidattdbecomes a critical variable and a significant
tool for differentiation of logistics services. Vatoek (2002) assigned a specific role to ICT for
3PLs aiming to perform customising operations fenvice users. The author pointed out that the
use of specific technological capabilities may lage transport and logistics services and faatlitat
more effective integration across companies ingingply chain. For 3PLs, ICT capabilities can
assure the rapid customisation of products 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 are firectindirectly dependent on ICT applications
(Crowley, 1998).



Nevertheless, the use of ICT in the 3PL sectornievanly distributed between large and
small-medium sized logistics service providers [Igrge firms have heavily invested in ICT and
have actively developed information systems. Furtioee they have been using in-house
information systems to support their operationsaftwng time. Small logistics service providers, on
the other hand, have more difficulties in settipgl@T applications due to reluctance to change and
insufficient human and financial resources. This fusther complicated the competitive position of
small logistics service providers - it seems thalthave underestimated the potential of ICT as an
enabler for increasing cost-efficiency and imprgvoustomer service. The real risk is that small
3PLs could either be marginalised in the marketplas “tier suppliers” of large logistics
companies, or even forced out of the market corajgleThe scenario that might arise could present
small 3PLs with two different alternatives: survivea low-cost world of transportation carriers
(commodity providers), or pursue the expensive prablematic path of becoming value adding
providers through innovation in technology and ithhes aspects of their operation (advanced
logistics providers). This situation appears patédy critical in those markets characterised by a
large number of small 3PLs and where multinatidogistics companies hold a substantial market
share as in the case of the Italian 3PL industry.

From a research point of view, while informatiooheology in large 3PLs has been widely
investigated (Larson and Gammelgaard, 2001; vankH@OO00; Berglund, van Laarhoven,
Sharman and Wandel, 1999; Peters, Cooper, LiebRamdiall, 1998) there is still a shortage of
research in the field of small 3PLs with little eingal investigation analysing the adoption of ICT
by these companies. Considering the limited quatnté evidence about the usage of ICT in small
logistics service providers, the study describedhis paper attempts to fill this void through an
empirical investigation developed on a sample oalbrtalian logistics service providers. The
survey is aimed at analysing ICT usage in the segtd at identifying the main factors affecting the
adoption of technology.

Following this introduction, an overview of theligan logistics service market is provided.
The subsequent section analyses the recent trasdsiated with the dissemination of ICT in the
international transport and logistics service indysfollowed by an analysis of information
technology usage in the Italian 3PL sector. Theassh approach used to investigate ICT usage in
a sample of 153 small Italian logistics companl@®ugh a mail survey is described. The main
research findings are then presented. The congusBntion discusses the managerial and research

implications of the survey.



Background to the Italian logistics service industry

Several sources estimate that in 2001, the It&RIn market was the fifth largest European market
(after Germany, UK, France and Benelux) with thghbst expected growth rate in Europe in

coming years (Harvey, 2003). Nevertheless, it raxmately four times smaller than the German
market (€13.9bn against €2.9bn). In the same ybartotal value of logistics outsourcing was

approximately €12bn (3.6% of the Italian GNP).Hbsld be noted that the difference between the
above figures is because the first (i.e. €2.9brgsdaot include transportation, while the second
(€12bn) includes transportation services as pattetotal value of logistics outsourcing.

The most recent data estimate the number of fimshe sector at between 145,000
(Confetra [2]) and 205,000 (Unioncamere [3]). Thedsta indicate that one of the main
characteristics of the Italian market is its higlagimentation. For example, Albo Nazionale
Autotrasportatori [4] estimates that in the roadight transport sector there are about 180,000
haulage companies with about 85% of them owningnuwe than 3 vehicles. Other European
markets are characterised by fewer firms and aeniglumber of vehicles per company. For
example in Germany there are 42,430 road haulaggpaoies, 42,866 in France and 9,430 in The
Netherlands (KPMG, 2003).

Furthermore, a recent analysis carried out by @rait logistics magazindl, Giornale della
Logistica(June/July 2004, p. 48), on a sample of 1,000aiaiPLs ranked by turnover shows that:
a) the first 100 companies produce 64% of the tetahple turnover, and b) for the first 200
companies the percentage is 75%. The fragmentatidhe market is also evident considering
employee data. Confetra estimates the total numbemployees in the sector at around 420,000
people in 2004. According to KPMG (2003) about 56f4talian logistics providers employ less
than 50 people, and that 35% of them employ leas thpeople. The fragmentation of the Italian
logistics service industry emerging from the abpiaure has facilitated the entry of large foreign
logistics groups, including TNT, Deutche Post, Eate, ABX and British Post Office in recent
years. Many of the most advanced and attractiveirtgroviders of larger size with consolidated
business experience were acquired by multinatitogastics groups in the period 1998-2001. It is
worth noting that, excluding the Grimaldi Group &asn Naples, no international acquisitions have
made by Italian companies on international markethe same period (Federtrasporto, 2003). This

is a further sign of their financial and compegtiweakness in comparison to foreign companies.



Recent ICT trendsin theinternational and Italian transport and logistics service

industry

As noted earlier, in the context of evolving SCMogption manufacturers and retailers are
demanding a higher degree of integration of theness processes of all supply chain participants
through ICT and Internet technologies. As a re@Rt,.s are devoting increasing importance to ICT
in the management of their businesses and ICTstisbiecoming one of the main drivers of change,

posing new strategic challenges to logistics prerad

Theimpact of ICT on theinternational 3PL industry

The increasing role of ICT has contributed to telation of the competitive scenario in the
international 3PL industry (Regan and Song, 200hg following three trends are evident as a
consequence of the impact of ICT and web technetogn the industry (Evangelista, 2002).

New e-servicesOne of the first visible effects associated with increasing dissemination
of ICT in the logistics service industry is thedagtation of traditional services (transportatiom an
warehousing) with information-based services (drgcking & tracing, booking, freight rate
computation, routing & scheduling). Although loggstcompanies may not be considered leaders in
the field of technological innovation (Tilanus, I@9over the last few years such companies have
made significant progress in the adoption of neehnelogies, particularly those linked to the
Internet (Lynagh, Murphy, Poist, and Grazer, 200bday, the main transport and logistics service
firms are able to provide a variety of informatiaia the Internet and to secure transactions online
with customers through their websites (Ellingermtly, Andzulis and Smith, 2003).

New functions The dissemination of ICT has opened up new oppdaies for the
development of new roles in the supply chain, tbecaled infomediaries or on-line freight e-
marketplaces. The purpose of these web-based ietiganes is to give added value to transport and
logistics businesses through greater efficiency enfidrmation transparency. They run Internet
portals which bring together buyers and sellersrarfisport and logistics services (Gudmundsson
and Walczuch, 1999). There are also a variety ofeketplaces operating over the Internet and the
dividing lines between them are somewhat blurreagc(ad, 2000).

New alliances Another feature emerging alongside the Internad a-business is the
creation of a new category of service providerethlFourth Party Logistics (4PL). A 4PL is a
supply chain integrator who assembles and manage®sources, capabilities and technology of its
organisation with those of complementary serviceviglers to deliver a comprehensive supply
chain solution (Bade, Mueller, and Youd, 1999). 4Pénable customers to outsource the

management of the entire logistics network to glsilorganisation and to re-engineer supply chain
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processes. Often 4PLs have been set-up througin@ds formed with management consulting
companies, financial service companies and teclgygbooviders. Beyond the emergence of 4PLs,
there is an ongoing trend in the logistics serunckistry to form alliances with firms operating in

other industries (Eyefortransport, 2001).

ICT usagein the Italian logistics service mar ket

Although ICT development has strongly affected thiernational logistics service industry in
recent years, the adoption of new technologieshm Italian logistics service market appears
relatively low. A number of surveys confirm thigusition. Merlino and Testa (1998) analysed the
level of computerisation and ICT investment by 3HL8lorthern Italy. The study, carried out on a
sample of 197 firms, revealed that these compaesenly at the initial stage of adopting ICT. The
survey highlighted that the dissemination of neehimlogies is proceeding at an intermittent and
non-homogeneous pace. Investments in new technalaggtill motivated by a tactical rather than
a strategic logic. The authors attribute this ®history of the firm and its entrepreneurial crdtu

Another survey, aimed at assessing the relationstiyween company culture and the usage
of ICT, was conducted on a sample of 48 shippingntsy and freight forwarders located in
Southern ltaly, specifically in the Campania regidfinguzzi, and Morvillo, 1999). The results
showed that investments in computer hardware arftiva@ are mainly associated with
entrepreneurial culture rather than with economit lusiness matters.

Other recent surveys report a number of interessisiges. KPMG (2003) pointed out that in
comparison to other industries, ICT investmenthi@ ktalian 3PL industry is limited. Furthermore,
the level of outsourcing of ICT and e-business iappibns is very low. There is evidence of low
penetration of telematics in the road transportre®g due to high implementation/running costs
and long investment payback periods (CSST and @&tdnUniversity, 2002). Finally, a recent
survey shows that the telephone is the most widefd communication tool, while the use of web-
based technologies is still limited (Freight Lead€tub, 2003).

The results of the above studies indicate an istiexg scenario. Despite the potentially
important role of ICT in improving the competitivapability of 3PLs, there is a limited level of

ICT adoption with particular reference to the In&rand e-business tools.

Resear ch approach

ICT has triggered multiple waves of changes inldggstics service industry. New technology is

reshaping the organisation and structure of thausiry as ICT impacts significantly on the



operations of 3PLs. Accordingly, 3PLs are gradualyfting from an asset-based offer to a more
process-oriented approach largely based on knowladd information management.

Within this process, while large 3PLs are gainingstantial benefits from technology usage
and implementation, the nature of changes resuftiogn ICT usage in small logistics service
providers remains unclear. This is reflected bydhisting gap in the literature where the role, and
the developing competitive capabilities, of smaRL8 are seriously underestimated. This is
surprising considering that the vast majority @nsport and logistics companies in the European
Union are small [5]This gives rise to the need to develop researchimrektigation in order to
acquire a deeper understanding and in-depth kngeleelgarding the improvement of competitive
abilities of small logistics providers. This is panlarly relevant for those markets in which thexe
a strong presence of small 3PLs. Consequently,ltdi@n logistics service market appears a
suitable context for this research.

This research seeks to narrow the knowledge géeifield of ICT adoption in small 3PLs
through an empirical investigation. The aim of slevey is to provide an overview of ICT adoption
in small logistics service providers. The speaigectives are as follows:

1. to set-up a technological profile of the surveyemnpanies in terms of both ICT
investment size and information technology systantstools adopted;

2. to analyse the role of ICT tools in supporting tkistomisation of services; and,

3. to analyse factors influencing the adoption of ICT.

Survey method
The survey methodology has been organised intéotloaving seven steps:

a) Definition of basic survey objectives and preparatof the draft questionnaire.

b) Establishment of focus groupfhese were held in Rome and Milan in April 2004.
Almost 20 key actors (ICT managers of small 3PS tonsultants, directors of Italian logistics
associations, researchers and academics) werev@avol the two meetings. The main aim was to
submit the basic survey objectives and draft gaesaire in order to get useful feedback from
participants and to test the suitability and cormpresibility of the questionnaire. A further aim was
to get the help of associations in administeringsjonnaires through the use of their mailing lists
and the use of their logos. In addition, an agregmeas reached with four Italian magazines (two
logistics/transport magazines and two ICT magazirtes give free annual subscription to
respondents.



c) Re-focussing of survey objectives and questionnBiased on the focus group results,
this step enabled a better focus on the surveyctbgs and obtained useful inputs in finalising the
guestionnaire. The final questionnaire containedastions, divided into four sections.

d) Population definition Based on definitions in the literature (Protra23)1) the structure
of the Italian logistics sector and the specifigegtives of this research, the following definitioh
3PL is proposed (modified from Berglund, van Laadmm Sharman and Wandel, 1999, p. 59):
“Third-party logistics are activities carried outyba logistics service provider on behalf of a
shipper and consisting of at least transportatibnaddition, other activities can be integratedant
the service offering, for example:

. Warehousing and inventory management;

. Information related activities, such as trackingdamacing; and,

. Value added supply chain activities, such as semgndissembly and installation of
products”.

This definition reflects some of the thinking bethithe definitions in the relevant literature.
Furthermore, it is compatible with the specific @deristics of the ltalian industry and is,
therefore, usable in the context of the specifipectves of this research project. There are a
number of features of the definition that are wgmi comment:

. Companies which provide purely transport servicedrecluded,;

. The role of warehousing and the associated manageafenventory, an integral part of
many theoretical definitions, is cited as the fmétthe non-compulsory activity elements —
this reflects the fact that for many 3PLs theistfiforay into non-transport activities is in this
area,

. The non-compulsory activity elements include batfoimation related activities as well as
elements of physical supply chain functionality e@édhmay be outsourced by customers; and,

. The word “integrated” is used to indicate the intppoce, where more than one service is
offered, of providing customers with a coordinatedproach to the development and
execution of logistics solutions.

As the vast majority of firms in the Italian tramspand logistics sector are small and providerg ve

limited range of purely transport services, they t& classified as 3PLs using this definition.

However, a recent study indicates that the impléatem of ICT systems for transport

management can be commercially justified only fompanies operating more than 5 vehicles

(McClelland and McKinnon, 2004). For the purposéshe research, therefore, the above 3PL

definition has been narrowed to exclude very smal/iders that are marginal in the context of the

wider supply chain. As pointed out earlier, Cord&trmost recent estimate (2004) of the total
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number of Italian 3PLs is 145,000. Based on this,tbtal population in this research is estimated a
approximately 21,500.

e) Preparation of the mailing listThe large number of associations and the different
taxonomy adopted to segment the market have prddagaethora of statistics calculated using
different criteria. In addition, a national diretaf Italian logistics companies does not exigtisT
is reflected in the low level of consistency andalgy of data and information about logistics
companies operating in the Italian market. For thason, the company information was obtained
from several sources - partly from the Italian &tigis associations that took part in the focus ggou
and partly from other sources (including logisticagazine subscribers and transport e-marketplace
databases) as reported in table 1. More informaegarding population definition is provided in
the next section.

Tablel
Data Collection and Mailing List
Sour ces Number of
companies
Confetra 677
Logistica Management 531
Logica 471
Il Giornale della Logistica 363
Assologistica 183
Ogenet 152
IRAT-CNR database 65
Freight Leaders Club 22
Draft mailing list 2,464
Duplications 237
Large companies 99
Non logistics companies 136
Final mailing list 1,992

After the draft mailing list was developed, eackiwdual company was checked and a
number of inconsistencies were detected. This etitice total number of companies included in
the survey from 2,464 to 1,992, as shown.

f) Survey implementationThe questionnaire was mailed to 1,992 companiesugfmout
Italy in June 2004 with a stamped addressed retakrelope for respondents’ returns. The total
number of questionnaires received was 169. Thetignesires collected were filtered to resolve
inconsistencies and anomalies. 16 questionnairee Weind unusable and excluded from the
survey since they were incomplete or out of thgpeaof the research. The final number of usable

responses was 153, as shown in table 2. Furthermmensure data reliability and completeness,
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respondents were subsequently contacted by emdiltelephone in order to clarify unclear
responses or to add missing data. A number of aspendents were also contacted. There was no

evidence of any significant non-response bias.

Table2
Sample Firm Definition
Companies contacted 1,992
Questionnaires received 169
Questionnaires unusable 16
Total usable questionnaires (response rate 7.7% 153

g) Sample classificatioWVithin the population, a taxonomy is proposed basethe following
three categories:
1. FEull Haulage Providers: those companies within the population for whignsport activities

represent 100% of turnover;

2. Basic Logistics Providers. those companies for which transport and waremgusigether

comprise over 50% of turnover; and,
3. Advanced Logistics Providers: those companies for which transport and warelmgusi

together comprise less than 50% of turnover (ileer& more than 50% of the total turnover is
generated by value added logistics and SCM selvices
Table 3 shows a breakdown of the sample firms byiger type according to the above

classification criteria.

Table3
Sample Firm Classification
Full Haulage Providers 36 (23.5%)
Basic Logistics Providers 67 (43.8%0)
Advanced Logistics Providers 50 (32.7%0)
Total 153 (100%)

Survey findings
In this section, the results of the empirical irtigegtion are presented. Following an overview @& th
sample characteristics, the section documents &ulis$es the survey results for each research

objective set out earlier.

Sample characteristics

Table 4 provides details about the distributionth&f sample in terms of types of provider and firm
size using employee bands according to the EU itiefinof SMEs. Of the 153 respondents, almost
27% are micro companies and 42.5% are small, valbiceit 30% are medium firms.

11



Table4
Respondents by Provider Typeand Firm Size

Full Basic Advanced Total
Haulage Logistics Logistics
Employee bands| N % N % N % N %
Micro (less than 10) 12 29.3% 17 41.5% 12 29.3% 426.8%
Small (from 10 to 50) 16 24.6% 32 49.2% 17 26.2% 682.5%
Medium (from 51 to 250) 8 17.0% 18 383% 21 44.71%7 430.7%
Total 36 235% | 67 438% | 50 32.7% | 153 100%

Figure 1 provides a breakdown of the respondentthéymain Italian geographical areas.
The majority of the sample firms are located in tloethern part of the country (76.5%). There are
two reasons for thisFirstly, the majority of Italian manufacturing aretonomic activities is
concentrated in the north of the country. This ltesin the vast majority of the Italian logistics
companies being located in that area. Secondlysetlagionship between economic context and the
entrepreneurial culture of companies, especiallgnmall business, is well documented (see, for
example, Minguzzi and Passaro, 2000). In the ch#alg, the differences in the economic context
between north and south has significantly affetieddevelopment of entrepreneurial culture in the
two regions. Companies located in the south areergdély characterised by a lower level of
innovation and openness towards the external emviemt. This tends to reduce the willingness of
companies to cooperate with academics and resear@angelista and Morvillo, 1998; Minguzzi
and Morvillo, 1999).

Figurel
Sample Firms by Geographic Area

Islands (3.3%)
South (8.5%)

North Wes 65
North East 52

Middle (11.8%)

North West (42.5%

Middle 18
South 13
Island: 5

North East (34.0%

Figure 2 shows the number of value added servidésred beyond transport and
warehousing by the surveyed companies. Moving fraiirhaulage to advanced logistics providers
the number of value added services offered inceedismmatically. This supports the validity of the

classification criteria adopted in this study.
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Figure2
Value Added Services Supplied Beyond Transport and Warehousing

Full Haulage Basic Logistics Advanced L ogistics
Order Management 11.1% 38.8% 41.7%
Packaging 111% | 40.3% 29.2%
Tracking & Tracing 8.3% 23.9% 33.3%
Labelling 5.6% 26.9% 29.2%
Reconitioring (Jf 2.8% 11.9% 27.1%
Inventory financing 0.0% 0.0%
Inventory management | 0.0% 17.9% 31.3%
Final assembly | 0.0% 11.9%
Optional assembly | 0.0% 4.5%
Retum Management || 0.0% 16.4%
Kiting | 0.0% 7.5%
Product installation | 0.0% 1.5%
Product test and repair | 0.0% 1.5%

Technological profile of the surveyed company

The following set of data describes the technoklgprofile of the surveyed companies. Figure 3
provides a summary of total ICT costs (hardwareftwsse, employees, consultancy and

communication costs) as a percentage of total cagnpasts in 2003.

Figure3
Percentage of ICT Costson Total Company Costs (2003)

less than 0,5%

9.0%

9.0%

from 0,5% to 1% 27| 27.0% 0 27.0%
from 1.01 to 3% 30| 30.0% 30,04
from 3.01% to 10% 23| 23.0% 23.0%

more than 10% 11| 11.0% 11.0%

Total 100 100.0%

among the different provider types (p=38.2%, chi353.
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Of the 100 companies that responded to this quesB6é spent less than 1% of their total
costs on ICT. 11 companies spent more than 10%euf total costs on ICT. Data reported in table

5 reveal that expenditure on ICT as a percentagetalf company costs did not significantly vary



Table5
Per centage of ICT Costson Total Company Costs by Provider Types - 2003

Full Basic Advanced Total
Haulage Logistics Logistics
N % N % N % N %
Less than 0.5% 4 16.7% 3 6.8% 2 6.3% 9 9.0%
From 0.5% to 1% 7 292% 15 34.1% 5 15.6% 27 27.0%
From 1.01% to 3% 4 16.7% 15 34.1% 11 34.4% 30 30.0%
From 3.01% to 10% 6 25.0% 7 159% 10 31.3% 23 23.0%
More than 10% 3 125% 4 9.1% 4 12.5% 11 11.0%
Total 24 100% | 44 100% | 32 100% 100 100%

Figure 4 illustrates the various ICT tools that theee provider types currently adopt in their

relationships with both customers and other loggspiroviders.

Figure4

Current ICT Usage by Provider Types

EDI
GPS
Bar Code
Radio Frequenc!
LAN
Wireless LAN|
RFID

19.4%
33.3%
5.6%
5.6%
38.9%
5.6%
0.0%

52.2%
28.4%
19.4%

25.4%
47.8%

11.9%
1.5%

Full Haulage Basic Logistics Advanced L ogistics
Tel/fax 100.0% 98.5% 100.0%
Mobile fo7.2% § 94.0% 89.6%
Internet acc 88.9% §91.0% 93.8%
E-mail 97.2% 97.0% 100.0%
Certified Email— 8.3% 22.9%
Company Websi 61.1% 71.6% 72.9%

62.5%
20.8%
37.5%
33.3%
68.8%
27.1%
6.3%

14.6%
10.4%

ERP £0.0%

CRM r5.6%

The data indicates a low level of usage of rel&iwephisticated technologies among all

4.5%
6.0%

provider types, particularly in the managementetdtionship with customers (e.g. ERP and CRM).
The figure clearly shows that, moving from full kege to advanced logistics providers, the use of
more sophisticated technologies increases significaHowever, GPS is relatively widely used in
full haulage providers (38.9%). This is perhaps swtprising given the importance of satellite
navigation in purely transport businesses.

All providers use telephone, fax, mobile, Interaatl email to a great extent. In relation to
other ICT tools, more than half of both basic addaaced logistics providers use EDI (52.2 % and
62.5% respectively) with similar numbers using LA .8% and 68.8% respectively). The usage
of these technologies is quite low for full haulggeviders (19.4 % for EDI and 38.9% for LAN).
Though the adoption of more complex technologiesi{sas Wireless LAN, RFID, ERP and CRM)
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is quite low in all firms, data show that thesehtemlogies are more widely used by advanced
logistics providers.

Table 6 describes the degree of overall informatigstem (IS) integration in the supply
chain for different types of provider [6]. The degrof IS integration in the supply chain is quite
low overall. Nevertheless, data reported in théetadgveal that advanced logistics providers have a

significantly higher degree of IS integration (p8%; F=4.86).

Table6
Overall 1S Supply Chain Integration
Provider type Degree of IS integration in the symbiain
Full Haulage 1.19
Basic Logistics 1.90
Advanced Logistics 2.44
Total 1.90

Scale: 0 = no IS integration; 1 = partial IS in&gn; 2 = full IS integration

A more detailed analysis of information system gnétion is given in table 7. These data
confirm that most providers have no integrationhvwather supply chain participants (85.9%). The
data indicates a significant difference among ymes$ of provider as in the case of advanced
logistics, which have the highest number of comgarfully integrated in comparison with full
haulage and basic logistics (p=4.8%; chi2= 9.58).

Table7
I nformation Systems | ntegration
Full Ba}sif: Advqnped Total
Haulage Logistics Logistics

N % N % N % N %
No integration 35 97.2% 58 87.9% 35 743% 128 85Pp%
Limited integration (i.e. MRP) 0 0.0% 3 4.5% 3 6.4% 6 4.1%
Full integration (i.e. ERP) 1 2.8% 5 765% 9 19.1%l5 10.0%
Total 36 100% 66 100% | 47 100% | 149 100%

Theroleof ICT toolsin supporting the customisation of service

In this section data relating to ICT applicatiorsed in the customisation of logistics services is
presented. Amongst the most important of thesestaoé websites. Effective use of this tool
provides the potential to simultaneously reducdscasd improve customer service. Based on the
entire sample, it emerges that 105 (68.6%) havelssite in place, while 48 companies (31.4%) do
not. The level of company website adoption acrbssdifferent provider types is: 61.1% for full

haulage; 71.6% for basic providers; and 72.9% firaaced providers. This suggests that this
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technology is now well reasonably established witkalian small logistics providers. Considering
website adopters, data shown in figure 5 revealttteamost important functionality associated with
website usage is in the areas of electronic sepcat@ogues, company presentation and advertising
channels.

Figure5
I mportance of Website Functionality

a
Electronic catalogue| p2.29

2.27

Company presentation|
Advertising channu 1.90
1.38

1.05
0.90

Marketing relationship with customer
Customer service
Transactions execultir

Scale: 0 = no importance; 3 = very important

This means that adopters are not very innovativehan use of their website. In fact,
according to the KPMG e-commerce business mataraglel (Ellinger, Lynch and Hansen, 2003),
this evidence confirms that the surveyed compaaiesstill in the early stage of the model (basic
marketing and publishing).

Figure 6 shows the reasons cited for non adoptiovebsites. The main reasons are:

» website deemed unnecessary for their businesses;

» customers do not require Internet services; and,

* website start-up costs.

These results suggest that companies underestingpotential value of websites in improving
their businesses and as a instrument to custohessetvices supplied.

Figure 6
Reasonsfor Non Web Site Adoption

1.78
1.66

Website is not necessary for our busi

Our customers do not require Inter
Start-up costs 1.02
Our competitors do not use Internet-based apyi

Low computer skills of personn

Training costs

Data security

Total

Scale: 0 = no importance; 3 = very important

0.96

Data about the software used by the sample firmilight that 138 companies (90.2%) adopt
software, while 15 companies (9.9%) do not usenmss software to customise their services.
Figure 7 reveals that software for transport mamesgg is the most widely used among adopters
(60.1%).
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Figure?7
Type of Software Used by the Sample Firms

Transport manageme
Warehouse managem
Import-Export

Sales manageme
Quality managemen
CRM

Inventory manageme

28.1%

27.5%
24.8%
15.0%
15.0%

44.4%

60.1%

11.8%
7.8%
5.9%

Transport simulation/optimizatiol
ERP
Other

Warehouse management software is also quite widebd (44.4%). Software to manage
import-export processes (28.1%), sales (27.5%)cuadity management (24.8%) are also popular
within these companies. Nevertheless, the types®fbivare that have the greatest potential in terms
of service customisation and interaction with costos (i.e. CRM and ERP) are not widely used.

Finally, a very important ICT application in todayklectronic transportation and logistics
landscape is related to the capability of logispiesviders to supply tracking and tracing (T&T)
services to their customers. According to dataaible 8, the majority of the 150 respondents
(60.8%) do not provide this type of service. Thimfrms the low level of capability of the sample
firms in the supply of customising services of tkiad. However, there is a highly significant
difference between the T&T capabilities of advanpeaviders in comparison with basic providers
and full haulage (Chi2=12.32, p=2.1%). This suggéisat advanced providers are more oriented
towards the customisation of their services.

Table8
Tracking and Tracing Services

The company doe$ The company
not offer T&T does offer T&T Total
services services

N % N % N %
Full Haulage 29 80.6% 7 19.4% 36 10090
Basic Logistics 43 64.2% 23 34.3% 66 100p6
Advanced Logistics 21 43.8% 27 56.3% 48 104%

Total 93 60.8% 57 38.9% 150 100%
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Factorsinfluencing the ICT 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 fextbat stimulate the use of ICT in the sample $irm
(see table 9).

The most significant difference emerges with rafeeeto 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 companies (p=1.2%, F=4.56). A sigaificdifference also exists with reference to the
improvement of customer satisfaction (p=14.8%, B2)land to the enlargement of customer base

(p=12.0%, F=2.13).

Table9
Factors Stimulating ICT Usage
Full Basic Advanced
Haulage Logistics Logistics
Mean Mean Mean
(n=36) S.D. (n=67) S.D. (n=50) S.D.

Higher in-company integratior 1.69 1.1y 2.05 1.08 .921 0.94
Improve customer satisfactior 1.78 1.02 2.06 109 232 1.02
Improve information exchange 1.47 1.08 2.03 0.97 2.08 1.01
with customers/other 3PLs

14

Enlarge customer base 1.00 1.07 1.37 1/04 144 7 0.9
Improve company 1.78 1.2 1.78 0.99 1.90 1.13
competitiveness

Improve company’s brand 1.25 1.22 1.49 1.11 1.65 1.10
perception

Scale: 0 = no importance; 3 = very impoatrta

Data shown in figure 8 provide details about th@amance of future investment areas in
ICT by different provider types. It indicates ttiae area in which there is the greatest significant
difference between advanced logistics and othezstygd provider is in relation to error reduction
(p=0.3%, F=6.08). This again suggests that advapoedders have a stronger focus on customer
service delivery. Other areas where significarfedences exist are: improvement of quality system
(p=1.7%, F=4.21); improvement of customer integirat{p=3.0%; F=3.56); and, improvement of

integration with other logistics service providgrs4.7%, F=3.11).
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Figure8
Areasof Futurelnvestment in ICT

Full Haulage Basic L ogistics Advanced L ogistics
147 1.57 177
Intemal functional integ: 115 1.40
- 125 1.40 1.67
143 1.60
Logstics providers integr 1.09 1.36
Inprove conpetitiveng 153 148 J 181
: 1.57 1.69
Senvice differertiati 113 1.17
Tad 110 1.35 1.55
Scale: 0 = no importance; 3 = very important

With regard to the factors inhibiting ICT adoptian the sample firms, significant
differences do not emerge between the providesifieations. For this reason the analysis of these
factors has been carried out with reference tettize sample (see figure 9). The results provide a

interesting picture. The most important reasonsnfam investment in ICT are related to financial

factors.
Figure9
Factors Inhibiting ICT Adoption
High investment and implementation ¢ 191
High running cost: 1.72
Updating of personnel skills 1.49
Lack of technological skil 141
Unclear return on investmel 1.37
Lack of technological standar 133
Change Manageme 131
Difficulties in selecting ICT] 1.23
Difficulties in customer SCM system integrati 119
Data security
Total 1.40
Scale: 0 = no importance; 3 = very important

The size of investment and the implementation ¢asigether with running costs, are
considered the most influential factors inhibiti@r investment. A further group of factors related
to human resources - particularly the need to gegthe technological skills of staff - seem to play
an important role in inhibiting ICT expenditure.nglly, the importance given to the lack of
technological standards demonstrates that the wudplCT products and services represents a

further problematic issue in relation to the widdoption of technology.
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Conclusion

The survey results widen the knowledge base irioaldo ICT usage in small logistics providers
and allow some conclusions to be drawn. The armlgsiggests that the proposed provider
classification is relatively robust given the diffat levels of ICT adoption and plans about the
future role of ICT that are evident in each catggbtaving said that, a number of other findings are
worth highlighting.

The survey results indicate that the use of rethtiadvanced ICT is more prevalent in
advanced providers. This is particularly the caseelation to the level of IS integration and the
exchange of information with other supply chaintiggrants. Given the nature of these activities in
the emerging value adding business models of aggapooviders this trend is likely to continue.
Despite the fact that current levels of expendittmelCT in relation to overall company cost base
do not vary significantly across provider categerihere are significant differences with regard to
future investment plans. This is particularly tindghe area of integration with both customers and
other 3PLs. This indicates that a longer term agjiatview is being adopted by more advanced
providers, thus increasing the possibility of thes developed providers being further marginalised
in the evolving competitive landscape. This is sgaawhich is worthy of further investigation.

However, in general terms ICT is not widely usedustomising service offerings. This is
particularly true in relation to website utilisatiobusiness software usage and T&T. The potential
benefits of these tools are not being exploited #redreasons for this need to be more clearly
understood. The factors inhibiting ICT adoption it significantly vary between provider types
but the most important inhibitors are primarily &mcial. Human resource implications and ICT
supply have also an important role in inhibitingTI@hvestment. It should be noted that these
factors are in many ways interdependent and tlsgeiss another which is worthy of further
research. The authors’ experience suggests tratkaof knowledge of ICT is in many cases the
biggest single inhibitor and this can in turn résulconcerns relating to financial and HR issues i
particular.

To stimulate ICT innovation and knowledge, severglanisations (e.g. business consortia,
trade associations, etc.) have a potential rofgag. Such organisations could act in promoting the
dissemination of technological knowledge, assesiagnain and most critical future technological
trends, or developing and adapting specific ICT liappons in response to the needs of the
associated companies. In this way, small 3PLs kallfacilitated in shifting the focus of ICT
expenditure from a short term and functional apginda a more strategic view of technology as an

enabler for improving competitive capability.

20



In conclusion, the competitive landscape for sr8RILs is continuously changing to reflect
evolving customer requirements and other businessspres. The capability of emerging ICT is
increasing at a rapid rate and its effective adophas the potential to significantly enhance the
competitive capability of small 3PLs. However,dgtdlear that many barriers exist to the successful
adoption of ICT by these providers. Given the int@oce of such companies in contemporary

supply chain configurations it is important thaéth issues are fully understood.
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Notes

[1] In this paper, the EU definition of SMEs hasbeadopted. According to this definition, firms
with less than 10 employees (and a turngved 2 million) are considered “micro”, firms whose
employees range from 10 to 50 (and a turngv€rl0 million) are "small”, while firms employing
less than 250 people (and a turno¥e® 50 million) are considered “medium”. For furtrdetails,
see Recommendation 2003/361/EC.

[2] Confederazione Nazionale del Trasporto (Coaleis the largest Italian transport and logistics
association.

[3] Unione delle Camere di Commercio (Unioncamasejhe Italian federation of chambers of
commerce.

[4] Albo Nazionale Autotrasportatori is the offitieegistration body for the Italian road haulage
industry.

[5] See Eurostat (2003panorama of Transport — Statistical overview ohsport in the European
Union, 1970-2001 - Part ,20ffice for Official Publications of the Europeg@ommunities,
Luxembourg, pp. 47-49.

[6] The analysis was built up using a scoring motieking IS integration to different SC
participants (customer, customer’s customers, sensphnd other 3PLs). The scale was based on 0
= no IS integration, 1 = partial IS integration &he full IS integration. The scores for each o th
four SC participants were added. Consequently htgkest level of SC integration achievable is
equals to 8. The values included in the table ssprethe average value of IS integration in the
supply chain for each provider type.
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