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Technology adoption in small and medium-sized logistics providers
Structured Abstract

Purpose - The main aim of the research is to shggd bn the role of information and
communication technology (ICT) in the logistics awation process of small and medium-

sized third party logistics providers (3PLS).

Design/methodology/approach — A triangulated redeastrategy was designed using a
combination of quantitative and qualitative method&e former involved the use of a
guestionnaire survey of small and medium-sizedaitaBPLs with 153 usable responses

received. The latter comprised a series of focasgs and the use of seven case studies.

Findings —There is a relatively low level of ICT expenditurth few companies adopting

formal technology investment strategies. The figdimighlight the strategic importance of
supply chain integration for 3PLs with companieatthave embarked on an expansion of
their service portfolios showing a higher levebaoith ICT usage and information integration.
Lack of technology skills in the workforce is a magonstraint on ICT adoption. Given the
proliferation of logistics-related ICT tools andpdipations in recent years it has been difficult

for small and medium-sized 3PLs to select an apatEpsystem.

Research limitations/implications — The paper piesipractical guidelines to researchers in
the effective use of mixed-methods research basedhe concept of methodological
triangulation. In particular, it shows how queshaire surveys, focus groups and case study
analysis can be used in combination to provideghtsi into multi-faceted supply chain
phenomena. It also identifies several potentiailytful avenues for future research in this

specific field.

Practical implications — The authors’ findings pies useful guidance for practitioners on

the effective adoption of ICT as part of the loigisinnovation process.

Originality/value — There is currently a paucityresearch into the drivers and inhibitors of
ICT in the innovation processes of small and medsimed 3PLs. This paper fills this gap by

exploring the issue using a range of complememnmtsgarch approaches.
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1. Background

For companies competing in highly dynamic markete search for new sources of
competitive advantage is essential. Rapid changéschnological development are forcing
businesses to look continuously for innovativetetyges to improve their competitiveness. In
many cases, this has revolutionised the way corepaoperate (Tidd et al., 2001).
Technology has traditionally been viewed as the keyproductivity in manufacturing
industries. However, in recent decades, technolwag assumed greater importance in the
services sector facilitating growth by offering \gee firms important competitive leverage
(Metcalfe and Miles, 2000). Technological innovatim services is often based on the
adoption of information and communication techngl@CT) and is strongly associated with

higher levels of productivity in firms (Cainelli at., 2004).

Since the 1990s, ICT has had a profound impactamnpanies and business environments
leading to the formation of the “network economye(ly, 1998). It is enhancing the
efficiency of firms’ operations, accelerating thenovation process and generating added
value for businesses (Porter and Millar, 1985)sTiiparticularly evident in the logistics and
supply chain management (SCM) context where ICTaktg both at the strategic and
operational levels. It has transformed compani@grnal logistics operations as well as their
external relationships with suppliers, intermedigyi3PLs, and customers. In essence, supply
chain management (SCM) integrates supply and demaswgagement within and across
companieCSCMP, 2011) and ICT helps it to fulfil this role. recent years, there has been
a growing shift from traditional supply chain capdrations, often characterised by
fragmentation, to more coordinated and integrafgat@aches (Esposito and Passaro, 2009).
This emphasis on integration puts information managnt at the heart of contemporary
approaches to SCM (Harrison and van Hoek, 2005hé&-&tostes and Jahre, 2007; Stock and
Boyer, 2009). The globalisation of supply chainhaexctures requires that information is
shared and managed internationally (Barbosa an&t®u2010). A common view is that ICT
has a profound impact on the management of supmpdyns as new technologies greatly

facilitate the flow of information, as well as emting control over remote operations and



across organisational boundaries (Schary and Sigesen, 2001). The most important
contributions of ICT in supply chains are to creatal-to-end visibility, reduce cycle time
and inventories, minimise the ‘so-called’ bullwhipffect, and improve the overall

effectiveness of distribution channels (Zhang gt24111; Vanpouckle et al., 2009).

A major trend in the management of supply chaingesithe 1990s has involved the
outsourcing of logistical activities to 3PLs (McKion, 1999; Capgemini / Penn State, 2013).
3PL companies have been transforming the scopelardcteristics of their service offerings
in order to improve customer service levels (Wdlleng and Lukassen, 2011). For many 3PL
companies this evolution has involved the diveration of logistics services and the
emergence of new forms of value creation for custsniBerglund, 2000). As a result, 3PLs
play a more important role than in the past in dowting and accelerating physical and
information flows along multiple levels of the sipghain (Jayaram and Tan, 2010). This
has given 3PLs a new potential role in customissupply chains as they assume
responsibility for a growing number of activitiesylond transportation and warehousing. As
supply chain processes and planning increasingiyire real-time data availability and

exchange, 3PLs must have the capability to mandgemation flows along the entire supply

chain. This has forced them to look for accurag@l-time information on the status of the
entire shipment process (Inkinen et al., 2009).Ls3Rave been gradually shifting from an
asset-based offering to a more process-orientedoapp based on knowledge and
information management (Regan, and Song, 20019rrirdtion technology capabilities are

both a critical variable for logistics service éiféntiation (Sauvage, 2003) and a significant
tool to cut costs and provide more customised sesvio clients (van Hoek, 2002). Annual
surveys by Capgemini / Penn State University (20%8)e, nevertheless, observed a “long-
standing gap between the importance shippers as$sigsPLs’ IT capabilities and their

satisfaction with 3PLs’ current IT capabilities”.4p. This ‘IT gap’ appears to have been
narrowing in recent years, though in the lateswvesyronly 53% shippers claimed to be

satisfied with the level of IT support they recalve

The logistics service industry is also characterigg a huge digital divide between large and
small and medium-sized 3PL compani@sBusiness Watch, 2008). While large 3PLs gained

Y In this paper, the European Union definition ofafimand medium sized enterprises has been adopted.
According to this definition, firms with less tha® employees (and a turnover€<2 million) are considered
‘micro’, firms whose employees range from 10 to(&0d a turnover € 10 million) are ‘small’, while firms



substantial benefits from ICT implementation (vaoel, 2002; Larson and Gammelgaard,
2001; van Hoek, 2000), the impact and role of I@Ttlee innovation processes of small and
medium-sized 3PLs is unclear and under-researdBadasekaran and Ngai, 2003). As the
importance attached to ICT in the management a$tieg services had grown, so too has the
interest of scholars in this topic. Their reseahels focused on the impact of ICT on the
competitive advantage of logistics companies (L@l e 2006), overall company performance
(Lai et al., 2007), and financial performance (Watgl., 2008). The factors affecting the
adoption of technology innovation in 3PLs (Lin, 30Qin, 2007; Lin, and Jung 2006), and
specific applications such as RFID (Lin and Ho, @20Mhave also been investigated.
Nevertheless, none of the above studies have fdaisgusively on small and medium-sized
logistics service providers. In the extant literatuonly two papers have been found which

present empirical evidence on ICT usage in smallmadium sized logistics companies.

The study carried out by Pokharel (2005) analysasgptions of ICT by small and large
3PLs operating in Singapore. Out of 45 transpantaéind warehousing companies surveyed,
28 (19 transport companies and 9 warehousing comgawere small firnfs His analysis
shows that large companies have more fully impléewenCT and show a more positive
attitude towards it. Smaller companies, in geneaive relatively few customers in smaller
market areas and hence perceive a lower need &stimv ICT. The author also noted that
large companies are more strongly motivated to atlop than smaller firms and perceive
the barriers to adoption differently. Small trangpeompanies perceive the lack of
management support and in-house ICT capability asoee serious constraint than their
larger counterparts, which tend to be more conckaimut the adequacy of ICT resources
inside and outside the business. Pokharel focusddaasportation and warehousing as they
account for a large proportion of the total cost mbviding logistics services. He
recommended the inclusion of a larger set of sBfall types in future research to get a more
comprehensive picture of ICT adoption and perceptio

The main focus of the study conducted by Kilpataale (2005) was on ICT usage by small

3PLs in the Barents region. Their results are based questionnaire survey involving 168

employing less than 250 people (and a turnov&rs0 million) are considered ‘medium’. For furthdatails, see
European Commission (2005).

2 These companies declared less than 10 million &&®ut 4.9 million Euro) in total revenues. A simila
proportion between small and large companies has bétained in the sample investigated by Piplenal.
(2004). The study explored the perspective on the af ICT by 61 3PLs based in Singapore. Out of 61
companies, 40 companies declared less than S$llidnngabout 4.9 million Euro) in the total turnave



3PLs in Finland, Norway and Sweden, most of which eassified as micro and small

companies. The survey results for 3PLs in Finland &weden show similarities in most
aspects regarding overall development, cooperatiaatices and ICT implementation status.
The 3PLs in the Norway sample had implemented &€& significantly greater extent. The

results indicate that the majority of the 3PLs I tthree countries were familiar with

computer technology and had some ICT tools avaléblg. EDI and GPS). The study also
explored motivators and barriers to ICT adoptiohe Tmprovement of control and planning
was found to be the most important motivator, whike most important barriers were the low
level of compatibility with current systems, lack adequate employee training and lack of
system flexibility.

While the Pokharel (2005) and Kilpala et al. (20@%)dies provide valuable empirical
insights into ICT adoption by 3PLs, they show sdmetations. For example, the study by
Pokharel (2005) adopts a classification based amytwo types of logistics companies
(transportation and warehousing providers), andndilinclude companies providing more
complex logistics services in the survey. Kilpalale (2005) did not use any classification of
the 3PL companies investigated. Both studies abogolely on questionnaire surveys, like
much of the other research on the logistics sesvinarket. As indicated in 3PL literature
reviews (Maloni and Carter, 2006; Selviaridis anulii®y, 2007) there has been limited use of
case studies and other sources of qualitativenmdtion in 3PL research. Little use has been

made of multiple methods combining quantitative guodlitative evidence.

In order to acquire a deeper understanding andpthdknowledge of ICT uptake by small
and medium-sized logistics providers, the curréntlys used a triangulated research design,
supplementing the self-completion questionnairesh winterviews and focus group
discussions. The focus of this study on SMEs inltigestics services market is based on a
recognition that the vast majority of transport dmgistics companies in the European Union
are small (Eurostat, 2009). The Italian logistiesvice market is particularly fragmented,
with a large proportion of small and medium-sizethsport and logistics providers (Marchet

et al., 2009). This makes it a good context foraheent research.

Section 2 explains and justifies the developmernhefresearch questions and the application
of the triangulated methodology. Sections 3 andaVide respectively an overview of the

main findings from the questionnaire survey andecstsidy phases of the empirical work.



Section 5 integrates the findings from these phtsasiswer the research questions. Section
6 discusses the impications and limitations of théhors’ work and identifies some

potentially fruitful directions for future research

2. Resear ch design and methodology
This section presents the methodology used in tbsearch. It is organised into four
subsections:
- the research context in which the survey has beeducted
- the definition and taxonomy of 3PLs
- the main aim of the study, its research questioniscaerall methodological approach
- the hypothesis development process and the contizgmodel used to study the

relationships between key variables.

2.1 Theresearch context: the Italian logistics service market

The Italian logistics service market is one of thggest in Europe (after Germany, UK,
France and Benelux). It is highly fragmented andrdfore intensely competitive, with
estimates of the number of firms in the sector irmdrom 140,500 (Confetfpto 205,000
(Unioncamerd. Of these, the great majority are “micro” roadi@ht transport companies.
This market fragmentation has placed strong pressan 3PLs to cut rates and improve

service quality.

Several large foreign logistics groups have entéredtalian market in recent years. A recent
wave of mergers, acquisitions and strategic aléanbas also significantly increased the
degree of concentration in the sector. The markst dlso been subject to significant cost
pressures, mainly from rising oil prices and desirggatraffic volumes during the recession
(AT Kearney, 2010). This has been squeezing alréadtymargins in the Italian trucking

industry and intensifying efforts to improve op@aal efficiency. Central to this strategy has
been the use of ICT systems (AT Kearney, 2010edtment in ICT by Italian 3PLs appears,
nevertheless, to have been relatively low by irggamal standards (Politecnico di Milano,
2007, Marchet et al., 2009). It is worth keepingmind, however, that the transport and
logistics service industry in many countries issEmwative by nature and traditionally slow to

innovate (McKinnon, 2009; European Commission, 2012

% Confederazione Nazionale del Trasporto (Confésree largest Italian transport and logistics aiin.
* Unione delle Camere di Commercio (Unioncameréfésitalian federation of chambers of commerce.



2.2 Definition and taxonomy of 3PLs
Small and medium-sized 3PL companies must be dktimédentify the targeted population.
The definition is based on the following three itgu) existing 3PL definitions from the
literature; ii) structure and evolution of the ig 3PL industry; and iii) specific issues
associated with innovation and ICT. Based on tlevalthree inputs, the following definition
of third-party logistics was adapted from Berglwtdal. (1999, p. 59):Third-party logistics
are activities carried out by a logistics service provider on behalf of a shipper and consisting
of at least transportation. In addition, other activities can be integrated into the service
offering, for example: warehousing and inventory management, information-related
activities, such as tracking and tracing, and value added supply chain activities, such as
secondary assembly and installation of products’. This definition is consistent with the
characteristics of the Italian and European loggssiervice industry and is, therefore, usable
in the specific context of this research. The wasjority of firms in the Italian transport and
logistics sector are small and medium-sized congzaproviding a very limited range of
purely transport services, but can be classifieBRiss using this definition. For the purposes
of this study, however, the definition of 3PL givabove has been narrowed to exclude
companies owning less than five vehicles. This ggised by the work of McClelland and
McKinnon (2004) in the UK, which indicated that Buemall road haulage companies often
found it difficult to operate telematic equipmemofitably. This finding is consistent with the
work of CSST and Cranfield University (2002), Kilaat al. (2005) and Davies et al. (2007)
For example, the study by Davies et al. (2007)GF usage by general road haulage firms
concluded that for such smaller road haulage opex&tCT adoption is least well developed
and reliance on more traditional means of operaegmore prevalent” (p. 23).
It is reasonable to expect that new technologiesddchave a different impact on different
types of company. For this reason, based on theit@h given above, small and medium-
sized 3PLs were classified into three categories:
- Full Haulage Providers: those companies for whidnsport activities represent
100% of turnover;
- Basic Logistics Providers: those companies foictvhitransport and warehousing
together comprise over 50% of turnover; and,
- Advanced Logistics Providers: those companiesmoich transport and warehousing
together comprise less than 50% of turnover (elgerer more than 50% of the total

turnover is generated by value added logisticsZ0M services).



2.3 Aim, research questions and overall methodology

The main aim of the research was to shed lightherrdle of ICT in the logistics innovation
process of small and medium-sized 3PLs. The dewetop of the authors’ two research
guestions has been informed by the literature vedescribed in section 1.

First, the extant literature shows that the exterdt nature of ICT adoption in small 3PLs is
not well understood as a result of the relativeiyad number of studies that have been carried
out to date (Gunasekaran and Ngai, 2003). There haen few empirical investigations
aimed at analysing and explaining the gap in ICopaidn by small logistics providers
(Kilpala et al., 2005; Pokharel, 2005). This ismiging given that the majority of logistics
service providers are small and medium sized compan most EU countries (Eurostat,
2009). Second, the literature survey demonstrditatetffective information management and
the development of appropriate ICT capability argcal drivers of change, given the role of
value-added services in strategic differentiatiogidtics service businesses (Sauvage, 2003;
van Hoek, 2002). The provision of such value-addlmgistics services has long been
considered an important feature of 3PL firms ($eeexample, Bowersox and Closs, 1996).
Third, the literature highlighted the potential béts of ICT in improving management
practices of SMEs generally (see, for example, Lawe Irani, 2004) and in improving the
operational efficiency of small 3PLs specificallyynasekaran and Ngai, 2003).

These arguments combined to inform the developwfathie authors’ first research question:
RQ1 - What ICT practices are currently used in phevision of value added services by
small and medium-sized 3PLs?

The literature on ICT in SMEs has often concentraie identifying the main barriers and
motivators to technology adoption (see, for examplartin and Matlay, 2001; Mehrtens et
al., 2001; Boyes and Irani, 2004; Love and Iraf4). In the logistics service literature, the
importance of barriers and motivators to ICT usage not been widely investigated with few
studies in this sector (see, for example: Piplahil., 2004; Pokharel, 2005; Kilpala et al.,
2005). As a result, the drivers, enablers and itdnid of ICT adoption in small logistics
companies remain unclear. This has informed theeldpment of the authors’ second
research question:

RQ 2 - What are the major drivers, enablers andbituns of ICT usage in small and
medium-sized 3PLs?

To answer these research questions a triangulateghnch strategy was designed using a

combination of quantitative and qualitative methoisangulation is the use of multiple data



sources to corroborate evidence based on the adgidhat the particular limitations of a

given method will be counter-balanced by the stiten@f another (Jick, 1979). The choice of
a multiple research approach provides a clearemzoreé detailed picture of the phenomenon
investigated and is particularly appropriate in fieéd of logistics, where empirical research
has been employing a wider range of data colleati@thods (New and Payne, 1995). The
research also responded to the observation of@la and Spring, (2007) that there is an
increasing need to develop research in the logisservice industry that combines

guantitative and qualitative findings within a trgulation framework.

In this paper findings from a questionnaire surliaye been combined with evidence derived
using case study analysis and focus group disasssibhe logic behind the use of this
approach is that the research questions formukdtesle require multiple sources of evidence
to be fully explored. This application of triangtiten combined quantitative and qualitative
research methods. Data was collected by meansco$ fgroups, postal questionnaires and a
series of case studies as indicated in Figure l.eBwloying several data sources and
measures it was possible to provide cross-checksdaia accuracy and to enrich the

conclusions as suggested by Harrigan (1983).

Place Figure 1 around here

The empirical research activities started with ésgablishment of two focus groups to refine
basic survey objectives and the draft version ef gmestionnaire. The two meetings also
allowed industry associations and other key stakiehe to get involved in the research
process. Afterwards, the questionnaire survey wasiltted to a sample of small and
medium-sized Italian 3PLs. Once the survey resuméie obtained, a further focus group was
held involving a panel of experts selected fromghgicipants in the previous meetings. The
main objectives of the meeting were to discuss\aidlate survey results, and obtain some
guidance for the case study analysis. The fing steolved the primarily qualitative stage of
the research process — i.e. a case study ana@ysisccout in a set of 3PL companies that had

participated in the questionnaire survey.

The use of a questionnaire survey in this studylmajustified on several grounds. Firstly,
survey research is well suited for answering qoasticoncerning “what is happening?”
(Pinsonneault and Kraemer, 1993). A survey is ieffic in terms of speed and cost in

generating large amounts of data that can be debjeo statistical analysis (Snow and



Thomas, 1994). Finally, it also allows for largenmhers of respondents to be surveyed even
if they are widely distributed geographically (Maome, 1998).

Despite the advantages associated with the usaco$ fgroups in management research (see
for example Morgan, 1998; Blackburn and Stokes,02@xyman and Bell, 2003), their
overall level of acceptance in logistics and SCMesmrch remains low (Naslund, 2002;
Craighead, et al., 2007; Rodrigues et al., 2008)s Ts particularly true in the case of 3PL
research as argued by Maloni and Carter (2006 Sahdaridis and Spring (2007). The use of
focus group discussions at an early stage of theareh project was mainly motivated by the
fact they can be valuable in designing good questoes and in testing the beliefs and
opinions of key stakeholders. The focus group figdi have been used to validate the
authors’ overall research questions and to sugpertievelopment of detailed hypotheses, as
well as in the analysis and validation of questarefindings and design of the case studies.
This is in line with the approach used by Sinkle{E96) who used focus group discussions

in their investigation of buyer perceptions of 3Rh.she USA.

The use of the case study approach in this reseaweéll suited to the exploratory and theory
building nature of the study (Ellram, 1996; Meradi1998). Case analysis provides insights
into “how” and “why” ICT is used in small and mediesized logistics companies. In this
way, information emerging from the authors’ cassdgtanalysis complements the findings
from the questionnaire investigation. Given thegddy qualitative nature of some of the
authors’ research questions, case study evidensdheapotential to generate deeper and

richer insights into the phenomena under investgat

2.4 Hypothesis development and contingency model

The research questions stated above were invesiigaing five key variables:
» Company profile;

ICT profile;

Role of ICT in service customization;

Perception of ICT role; and

Factors influencing ICT adoption.
The variables were selected on the basis of: i)réselts of the literature review; ii) other

similar surveys conducted in the small 3PL sed®okharel, 2005; Kilpala et al., 2005) or other

10



industries (e.g. Love and Irani, 2004); iii) thetemme of the focus groups; and, iv) the
experience of the researchers. For each variablEdered, a set of hypotheses was formulated
in line with the two overall research questionstdtal, 19 hypotheses were developed, and
each was tested using data collected in the quesii@ survey. In line with convention,
hypothesis testing involved assessing whetherlahgpbthesis could be rejected. This ensured
objectivity and helped to avoid bias. The null hyeses were grouped in accordance with the

identified variables as indicated in Table 1.

Place Table 1 around here

A contingency model was constructed to map the-irglationships between the five sets of
variables that were to be subject to hypothesistg$Figure 1). The model was based on the
supposition that ICT usage does not automaticaliyl lto an improvement in the competitive
capability of small and medium-sized 3PLs. Furthenemit is likely that the introduction of

new technology will have a differential impact d¢re tthree types of small and medium-sized
3PLs in the taxonomy. The arrows in Figure 2 shitw hineteen relationships whose

significance was statistically tested.

Place Figure 2 around here

Hence, the testing of hypotheses is based on datwei evidence only, while the qualitative
information emerging from the case study analyas lieen used to provide deeper and richer

insights.

3. Questionnaire survey method and findings

The survey methodology was organized into the ¥ahg six steps:

a) Preparation of the draft questionnaire.

b) Focus group discussions with 20 key actors (f@dnagers of small and medium-sized
3PLs, ICT consultants, directors of Italian logisti associations, researchers and
academics) to test the suitability and comprehditgibf the questionnaire.

c) Re-focusing of survey objectives and the quaestdre. On the basis of the focus group
feedback the final questionnaire contained 37 guestdivided into four sections.

d) Defining the population of businesses. The tang@pulation for this research was

estimated to be approximately 21,500 companies.

11



e) Construction of the sampling frame. A samplel®92 small and medium-sized 3PLs
was randomly compiled using company informationaot#d from several sources,
mainly the Italian logistics associations.

f) Survey implementation. The questionnaire wasledato 1,992 companies throughout
Italy. 169 were returned, 153 containing usablpaases (7.7% response rate).

These steps were conducted in sequence over a it period. To detect any possible non-

response bias, a two-step analysis was carriedrastly, a sub-sample of non-respondents

was contacted for information about some key deaqgc characteristics (such as company
age, company size and type of activity) to be caeygbavith respondents. This step did not
indicate any significant bias. In a subsequent, dtepmethod adopted by Goode and Stevens

(2000) was used. Accordingly, the usable respongges split into two sets, respectively of

76 and 77 responses based on the dates on whighvére received. A Mann—Whitney and

chi-squared analysis of three key demographic blsarevealed insignificant differences

between the two groups of companies. Given the itapoe of the authors’ proposed 3PL
taxonomy in the analysis, a Cronbach’s alpha wésllzded to test inter-item reliability. Its

value was 0.91 indicating a strong inter-item tality and, therefore, supporting the validity
of the proposed classification. The data obtaimednfthe survey was used for statistical

testing of the 19 hypotheses that were analysawyusivariety of statistical tests. Table 2

summarizes the result of hypothesis testing anicabes that ten of the null hypotheses

yielded significant results at the 5% level, resgltin their rejection. The rest of this section

will focus on the eight relationships that wererfduo be highly statistically significant.

Place Table 2 around here

The positive correlation between firm size and ItD€ tools used (H3) is likely to reflect the
relative financial strength (e.g. higher levelguwhover and investment) of larger companies,
as well as their generally broader logistical ssrwortfolio. Moving from full haulage to
advanced logistics categories sharply increasesitih@ber of value added services offered
(H5). This allows the authors to have some confiden the robustness of the proposed 3PL
taxonomy. The positive correlation between the nemdd ICT tools adopted and the number
of value added services supplied (H6) indicatesI®@ is a critical support tool in increasing
the level of sophistication and differentiation lofjistics services. There were significant
differences between the three types of 3PL andtineber of ICT tools they used (H10). The
data showed that the average number of ICT toaptad increases as one moves from full

haulage to advanced providers, reflecting incrgasiapability and service diversification.

12



Advanced logistics providers had a significantlgher level of ICT integration than full

haulage companies (H11). The perceived need amdhfdulage respondents to integrate
information systems with other supply chain papicits is often limited to establishing a
connection with larger 3PLs to whom they act as-cafitractors. In contrast, advanced
logistics service providers generally manage thgsighl and information flows associated
with the activities of their customers as confirnisdthe positive correlation found between
the number of ICT tools used and the level of I@fegration with supply chain partners
(H9). A more detailed analysis conducted on theelleof information system integration

confirms that the vast majority of providers (85)9B&ve no integration with other supply
chain participants. There are, nevertheless, sogmf variations between the three types of
3PL with the level of information system integraticncreasing as one moves from full

haulage to advanced logistics providers. This @ceted by the positive correlation found
between the number of value added services provaladl the level of supply chain

integration (H7). This means that companies progidnore value added services generally

have a higher degree of information integratiorhvaither supply chain partners.

There is a positive correlation between the 3Pegaty and the provision of track and trace
services (H15). Across the total sample of 3PLsydwer, only 38% offer tracking and tracing
services. These services are provided at shipmaringent level (24.7%), container level
(14.7%) and package level (12.7%). Tracking sesvatepallet and inventory level (9.3%) are

very rare. Companies appear to be at an early stahje development of this functionality.

3PL type is not positively correlated with the dahility of financial resources for ICT
investment aimed at customer service improvemea6)YHFull haulage companies show a
lower propensity to invest in ICT for improving ¢oser service than the advanced logistics
providers. In the case of full haulage firms, tkeevice provided is purely a transport service
and increasingly regarded by the customer as a aahtyn In contrast, advanced logistics
companies provide a range of value added servic#etr customers and manage a network
of other logistics providers to whom transport arbder traditional services are outsourced.

They have, therefore, more to gain from the appboeof ICT.

Figure 3 summaries the results of the statistieslirig in the form of a contingency model
and indicates whether the hypothesized relatiosshigre very significant (VS), significant
(S) or not significant (NS).
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Place Figure 3 around here

4. Case study methodology and findings
As noted in section 2 (above), the collection amdlysis of questionnaire data was
supplemented by a series of case studies to exaiminkey relationships in greater depth
using mainly qualitative data. A multiple case stwapproach was chosen to increase the
opportunity for theory building. According with Yi(l994) six to ten cases should provide
enough evidence to support or reject propositiarisle Eisenhardt (1989) recommend four
to ten. The overall process was as follows:

a) selection of a set of appropriate companies from sample compiled for the

guestionnaire survey;
b) preliminary phone inquiry with the selected compani
c) in-depth face-to-face interviews with managers subset of seven companies chosen
on the basis of their answers during the phoneiipgqu

A set of 43 companies was selected from the questice survey mailing list (10 Full
Haulage, 21 Basic Logistics and 12 Advanced Logg3tusing two criteria: i) the company
turnover by type of service provided; and ii) thentber and sophistication of ICT tools
adopted. In order to select case companies wittpsheontrasting characteristics, each of the
three groups has been divided into two subsetsmpanies with extremely different profiles
in terms of range of service provided and technpldppted. Subsequently, phone calls were
made to invite companies to participate in the synSeven companies agreed to participate
(two Full Haulage, three Basic Logistics and twovadced Logistics). Three companies
were selected from the Basic Logistics categoryabse this has the largest number of

companies in the sampling frame. Table 3 reposisnamary profile of the case companies.

In-depth interviews were conducted at each comsatey Interviews of approximately 90
minutes each in duration were held with the IT nggmaand/or the operations manager of
each company. During the meetings a data collegfiode was used to ensure that the main
issues were addressed as comprehensively as godsillddition to the interviews, a variety
of information sources concerning the companies wgasl to construct a profile that was as
detailed and as accurate as possible. Informaaamedrom company reports, company web-
pages, logistics internet websites and illustrathagerials such as brochures, newsletters and

other publications.
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Place Table 3 around here

A cross-case analysis was conducted, comparing @oe® both within and between
categories with respect to the main issues undegstigation and the main findings are

described below.

The technological profile of the case companiescaté that only three companies (Basic
Logistics 3, Advanced Logistics 1 and Advanced ktgs 2) have an ICT department
coordinated by an ICT manager. Four of the compameported an increase in ICT
expenditure motivated by the need to update haelaad software and/or to adjust technical
standards to the different ICT requirements of @mgrs. Three companies (Full Haulage 2,
Basic Logistics 1 and Basic Logistics 2) used afee-marketplace but, overall, the level of
information exchange with other supply chain pgsats (mainly customers and other 3PLS)

was generally low.

The customisation of service was analysed withregfee to the following three factors:
software usage, provision of tracking and tracim@T) functionality and the role of the
Internet and company website usage. Most of tilse campanies (five out of seven) used
software applications to customise their servicHse two companies that did not (Full
Haulage 1 and Basic Logistics 2) cited a varietyeaisons including the lack of operational
necessity, high cost, low flexibility and poor ug$eendliness. The provision of T&T
capability was more limited in the sample, withyohwo companies (Basic Logistics 3 and
Advanced Logistics 1) providing this functionalifijhe others justified their non-use mainly
on the grounds that customers did not demand ittlaeid existing ICT systems would not
support it. The vast majority of companies - sit oliseven - believed that the web could
strengthen their competitive positions mainly byilfeating information retrieval, reducing
marketing and communication costs, and integratiegsystems and applications of different
companies in the supply chain. The importance aewbto the Internet in managers’ answers
is not reflected, however, in company website usatgng the KPMG Internet Maturity
Model (see Ellinger et al., 2003), to assess thel lef company website usage it emerged that
no companies in the sample reached the highest diateractive). Most of the case
companies, four out of seven, (Full Haulage 1, Félulage 2, Basic Logistics 2 and

Advanced Logistics 2) use their websites to progdeeral company information rather than
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using it interactively (marketing stage). It isargsting to note that the relatively low level of
usage of the company website is common acrosikrak fprovider categories.

The case study investigation allows several facmnoting the diffusion of ICT to be
identified. These included: the decline in the reabkt of software and hardware, the
increasing need for up-to-date information on matkends, changing regulations on, for
example, the traceability of food products andwbkicle manufacturers embedding of more
ICT in new trucks. Working against these driverswaaseries of constraints on the uptake of
ICT. These included the perception that ICT proslactd services were generally not aligned
with small and medium-sized 3PL needs, the higklle¥ fragmentation in the industry and

uncertainty about future competitive scenarios.

5. Discussion

This section discusses key findings emerging from present study. The first part is an
integrated discussion of the findings from the syrand case study phases of the authors’
research. The second part compares the findingsgamgefrom the present study with those
from the surveys carried out by Pokharel (2005) kifpiala et al. (2005) in order to highlight
points of convergence and divergence.

5.1 Discussion of the main findings of the present study

Firstly, the survey indicates that the overall leoE ICT expenditure compared with total
company expenditure is fairly low and it does nan#icantly vary across provider
categories. Secondly — and as suggested by thiviedi/ low level of technology investment
— very few of the surveyed companies appeared W@ laaformal technology investment
strategy. This finding was in line with the approad the majority of the case study firms in
relation to the use of: (i) software for servicestamisation; (ii) T&T functionality; and, (iii)
the Internet and company websites. As suggesteldanyg et al. (2011), this indicates that
those companies that have implemented customeséacservice innovation strategies tend
to use ICT to support these strategies and to mmgxhé business process change. In this way,
the findings suggest that management with a lotgyen strategic view of the business tend
to adopt more proactive ICT solutions designed éinforce and sustain the firm’'s
competitive position. On the other side, less dgwedl providers have a more limited
appreciation of the role of technology in achievihgir business objectives. For many of

them, technology is not seen as important in thpravement of firm competitiveness.
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Thirdly, the analysis highlights the strategic impace of supply chain integration for 3PLs.

This requires appropriate investment in informatgystems to improve the integration of

logistics operations with customers and other supphin partners. Fourthly, companies that
have embarked on the expansion of their servicdqghios (e.g. into value added customised
logistics services) show a higher level of both 1G3age and information integration. The
study found, however, that technology is, as yet, widely used in customising service

offerings, as illustrated by the basic use of thternet website by most companies. Fifthly,
lack of technology skills in the workforce is a magonstraint both on ICT adoption and the
exploitation of ICT potential. Managers of smaldamedium-sized 3PLs must devote more
resources to staff training when investing in n€¥ systems\(ahovar and Lesjak, 2007)

5.2 Compar ative discussion of the findings of the present study and previous surveys

In relation to the level of ICT usage, the compamisf findings among the present study and
the two papers identified suggests that therehgh level of adoption of basic ICT tools in
all three surveys. They also suggest that the amomtf more sophisticated ICT tools is
higher in larger and more structured companiegalticular the Kilpala et al. (2005) study
indicates that there is positive relationship betmveompany size and the level of ICT usage.
A similar relationship has been found in this stslye hypothesis H3). The Pokharel (2005)
study indicates that the usage of more advancdthddagical tools tends to decrease in
companies offering basic and standard services ssclransportation companies. In the
present study, this finding is confirmed by the ipes relationship between the number of
ICT tools used and 3PL categorisation (see hypah€R0).

Comparing the status of ICT implementation in tlo&Harel (2005) study and in the present
investigation, two interesting elements are evidéhe first is that no significant differences
exist between the studies in relation to the pdroemf the current status of ICT application
implementation. The second point relates to thé tfeat most interactive applications (such
as CRM and ERP) are not widely implemented in lsatimples investigated, while software
to manage basic logistics activities (e.g. transpad warehousing) shows a higher level of

implementation.

Interesting differences emerged between the prestwly and the two other surveys in
relation to ICT drivers. The companies analysedhim Pokharel (2005) and Kilpala et al.

(2005) studies attributed higher importance todecimproving internal efficiency such as
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operational cost and inventory management. Thengsdfrom the present study indicate that
factors improving supply chain interactivity andngee customisation are considered
important drivers to facilitate ICT adoption. Inlaton to barriers to ICT adoption, high
investment costs, inadequate employee traininglackl of awareness of the ICT benefits
were considered the most important barriers to Eddption in the Kilpala et al. (2005)
survey. The findings of the present study suggestas inhibiting factors. As in the Pokharel
(2005) study, the case study analysis in the ptesgeady indicates the lack of appropriate ICT
products and services in the market as one of #ie ponstraints on ICT implementation in

full haulage firms.

6. Implications, limitations and directionsfor further research

The results presented in the previous section igighsome issues of particular interest to
managers in small and medium-sized 3PLs, as welb asippliers of ICT equipment and
software. Firstly, the present study highlights thteategic importance of supply chain
integration for 3PLs through the use of ICT - asués that was not investigated in the two
previous studies. Findings indicate that compathiashave embarked on the expansion of their
service base (e.g. value added customised logstiagces) show a higher level of both ICT
usage (see hypothesis H10) and information integrgsee hypothesis H11). The implication
is that ICT innovation plays an important role xpanding the role of 3PLs in the supply chain
facilitating the diversification of the service fotio (van Hoek, 2002; Sauvage, 2003).
Secondly, given the proliferation of logistics-teléd ICT tools and applications in recent
years, it can be difficult for small and mediumeslZBPLs to select an appropriate application
or software (Helo and Szekely, 2005). This sugg#sis managers need to improve their
understanding of the role of different ICT solusotheir capabilities and constraints. Finally,
ICT suppliers also have an important role in prowgdadvice and support before and after
technology procurement (Haug et al., 20lbkjnen et al., 2009)They need to recognise the
specific needs of businesses at the smaller eldeoBPL market and adapt their marketing
strategies accordingly. In this regard, the progadassification of small and medium-sized
3PLs reflects a robust segmentation of the smadll BRrket (see hypothesis H5). This may
help ICT vendors to design and market ICT solutionsre closely aligned to the
characteristics of small and medium-sized logidtgsinesses.

The research has been exploratory in nature anduels it has been subject to some

limitations. First, although the sample size of ¢huestionnaire survey is satisfactory, a larger
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sample size could have provided a broader assessdeeper insights and a firmer basis for
generalisation. Second, information related to EXpenditure is also difficult to obtain. ICT
costs are often reported in the company accountsveheads or amalgamated with other
items. Third, the focus of the study is exclusivetythe Italian logistics service market. For
this reason, the validity of evidence presentethia study is limited to the Italian logistics
market situation. Although the structure of thictee is highly fragmented as in other
countries, one must exercise caution in extrapaatie results geographically. Nevertheless,
similarities between the results of this study #mase of Pokharel (2005) in Singapore and
Kilpala et al. (2005) in the Nordic countries sugjgthat a level of generalisation may be

possible.

A number of topics may be identified that would marrther investigation. First, this study
is focused on the current status of ICT adoptioth iaoes not provide any advice on how
ICT should be implemented in the 3PL sector. Byngdongitudinal data, future research
could investigate the process of ICT adoption aadet its impact on company operations
over time. In addition, longitudinal data would mér the formulation of more appropriate
policy recommendations for governmental bodies iidep to accelerate the rate of ICT
diffusion. Second, given the importance of smalPLs in the development of the logistics
service industry, comparative studies between smatl medium-sized logistics service
companies operating in different countries/marketsild be beneficial. Such studies could
help managers in comparing the business practifesmall and medium-sized 3PLs
operating in different countries. Third, it will beportant to include a customer perspective
in future studies matching service user and provigerspectives. This will improve
understanding of the mechanisms that allow theoti$€T to bring mutual benefits to service
provider and customer. Finally, future researchukhconcentrate on the analysis of the ICT

implementation process and its wider impact on Bugipain performance.
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Tablel
Hypothesesto be tested

Variable 1 - Company profile

H1: Firm size is not positively correlated to treographical extent of small logistics companies

H2: Firm size is not positively correlated to tlgpas of small 3PL

H3: Firm size is not positively correlated to thember of ICT tools used

H4: Firm size is not positively correlated to tlegdl of ICT integration with other supply chain
partners

H5: The number of value added services suppliedtipositively correlated to the types of small 3

H6: The number of ICT tools used is not positivetyrelated to the number value added services
supplied

H7: The number of value added services providemigpositively correlated to the overall level of
ICT integration with supply chain partner

H8: The types of small 3PL are not positively ctated to the geographic market scope of small
logistics service companies

Variable 2 - ICT profile

H9: The number of ICT tools used is not positivedyrelated to the overall level of ICT integration
with supply chain partners

H10: The types of small 3PL are not positively etated to the number of ICT tools used

H11: The types of small 3PL are not positively etated to the overall level of ICT integration et
supply chain

H12: The types of small 3PL are not positively etated to the ICT costs

Variable 3 - ICT rolein service customization

H13: The types of small 3PL are not positively etated to the TMS adoption

H14: The types of small 3PL are not positively etated to the website adoption

H15: The types of small 3PL are not positively etated to the provision of tracking and tracing
services

Variable 4 - Perception of ICT role

H16: The types of small 3PL are not positively etated to the financial resources availability of
ICT investment in customer service

H17: The types of small 3PL are not positively etated to the financial resources availability of
ICT investment in cost reduction

Variable 5 - Factorsinfluencing ICT adoption
H18: The types of small 3PL are not positively etated to the factors stimulating ICT usage
H19: The types of small 3PL are not positively etated to the factors inhibiting ICT usage
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Focus Groups
(N =3, involving 32 people)

Qualitative analysis

Case Studies Questionnaire Survey
(N =7 small 3PLs) (N =153 small 3PLs)
< > Chi-square, F and correlation
Qualitative analysis analysis, contingency model
Quantitative analysis

Figure 1. Research strategy: triangulation
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Figure 2. The contingency model
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Table2
Summary of hypothesistest results

Hypothesis (Hg)

Very sign.
VS

Significant
S

Not sign.
(NS

Significance level

p<0.01

p<0.05

p>0.05

1 - Company profile

H1: Firm size is not positively correlated to the
geographical extent of small logistics companies

Accept H

H2: Firm size is not positively correlated to tgpes
of small 3PL

Accept H

H3: Firm size is not positively correlated to the
number of ICT tools used

Reject H

H4: Firm size is not positively correlated to tegdl
of ICT integration with other supply chain partners

Accept H

H5: The number of value added services supplied i

not positively correlated to the types of small 3PL

ISReject H

H6: The number of ICT tools used is not positively
correlated to the number value added services
supplied

Reject H

H7: The number of value added services provided
not positively correlated to the overall level G
integration with supply chain partners

is
Reject H

H8: The types of small 3PL are not positively

correlated to the geographic market scope of small

logistics service companies

Reject H

2-ICT profile

H9: The number of ICT tools used is not positively
correlated to the overall level of ICT integrati@ith
supply chain partners

Reject H

H10: The types of small 3PL are not positively
correlated to the number of ICT tools used

Reject H

H11: The types of small 3PL are not positively
correlated to the overall level of ICT integration
the supply chain

Reject H

H12: The types of small 3PL are not positively
correlated to the ICT costs

Accept H

3-ICT rolein service customization

H13: The types of small 3PL are not positively etated
to the TMS adoption

Accept H

H14: The types of small 3PL are not positively
correlated to the website adoption

Accept H

H15: The types of small 3PL are not positively eer
lated to the provision of tracking and tracing &g

r Reject H

4 - Perception of ICT role

H16: The types of small 3PL are not positively
correlated to the financial resources availabdity
ICT investment in customer service

Reject H
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H17: The types of small 3PL are not positively
correlated to the financial resources availaboity
ICT investment in cost reduction

5 - Factorsinfluencing ICT adoption

H18: The types of small 3PL are not positively
correlated to the factors stimulating ICT usage

H19: The types of small 3PL are not positively
correlated to the factors inhibiting ICT usage

1 - Company profile

3 - ICT role in service customisation

2 - ICT profile

H4 (NS)
. — 12 (NS) _ HBNS)
Firm size > i
H3 (VS) (No. of employees) ;
—. ----------------- :
H14 (NS)
H1 (NS) O
G h l (. ................. E
eographical i
scope _ 1;[8_(8_) _ HIS (VS)
I g
.
H7 (VS) ¢ VvV vive
No. of value
H6 (VS) . i H5 (VS
added services (VS)
¢ > HI6 (S)
Small 3PLs |[®~~--~-~>
HI0 (VS) category
—> No. of ICT H17 (NS)
tools used H9 (VS) B Sl >
-«
® A A A
—>| ICT integration | ®
eeeveesseeeseeeeesennny | With SC partners HIL (VS) HIS (NS)
ICT 3 H12 (NS) H19 (NS)
costs <

TMS adoption

Website adoption

Provision of
T&T services

4 - Perception of ICT tools

ICT investment for
customer service
improvement

ICT investment
for reducing costs

Factors stimulating
ICT usage

Factors inhibiting
ICT usage

5 - Factors influencing ICT adoption

Figure 3. Summary of the statistical testing of the 19 hypotheses
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Table3

Characteristics of the case study companies

Customer
Case Customer No. of :
Turnover| Employees ; concentratio
Company industry customer N
Full Haulage <2 11 Fertilisers for agriculture, 20 85%
1 - food & beverage
Full Haulage <10 from 10 Hazardous goods, food & 200 10%
2 to 50 beverage
Electrical device and
Basic from 51 machinery, electronics, 0
Logistics 1 =50 to 249 chemical and oil, textile and 150 40%
clothing, automotive, paper
Bas_lc _ <10 7 Raw material for plastic 30 80%
Logistics 2 products
Basic Biomedical, publishing,
Logistics 3 <50 20 textile-clothing-shoes and 200 90%
9 food packaging
I.T., electronics, telecom,
Advanced pharmaceutical, automotive,
Loqistics 1 <50 50 banks and insurance, 120 50%
9 fashion, promotional and
publishing
Advanced Coffee, metals, cellulose, 0
Logistics 2 <50 200 rubber and perishable goods 6,000 30%

Legend - FH: full haulage; BL: basic logistics; Addvanced logistics; Turnover: in €million; Custome
concentration: company’s turnover percentage gésetay the largest five customers.

28



	Dublin Institute of Technology
	ARROW@DIT
	2013-01-01

	Technology Adoption in Small and Medium-Sized Logistics Providers
	Pietro Evangelista
	Alan C. McKinnon
	Edward Sweeney
	Recommended Citation



