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 This paper aims to examine the factors influencing third-party logistics (3PL) service 
providers to adopt logistics information technology (LIT) and the impact of such 
strategic initiative on process innovativeness. Cross-sectional data from 260 Malaysian 
3PL service providers were collected and indicate that the existences of technology and 
organisational resources as well as support from senior management are pertinent. 
Nonetheless, the result demonstrates that low technology maturity lead to varying 
impact of such initiative. This study is perhaps the first that concentrate on the impact 
of logistics information technology on third party logistics service provider in Malaysia 
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INTRODUCTION 

 
 Logistics could be defined as the process of planning, implementing and controlling the flow of materials 
from the raw material suppliers to the end-consumers (Chopra and Meindl 2001). The process encompasses all 
the operations along the chain which include transportation, distribution, warehousing, procurement, 
manufacturing and packaging (Zakaria et al. 2010). These various activities imply that managing logistics 
process can be a complex and difficult task. Moreover, with increased globalization, this process may also 
complicate the logistics systems. Yet, as logistics functions become more complicated and the gap between what 
firms want to achieve and the level of their internal capabilities continue to grow, the rationale for outsourcing 
to third parties increases (Sohail and Sohal 2003). Various literature suggest that the IT capability through the 
used of logistics information technology (LIT) of 3PL firms is one of the most critical factors affecting firms to 
outsource their logistics function (Sohal 2002). A 3PL provider is expected to possess the latest technological 
expertise and computerized systems, since this capacity will assure global connectivity, supply chain visibility 
and effective integration across companies (Evangelista and Sweeney 2006). On the other hands, Logistics 
information technology (LIT) refers to the software and hardware that facilitates logistics activities which 
include order, inventory, warehousing and transportation management (Closs and Savitskie 2003). The use of 
LIT can have substantial impact on logistics operations, since it offers logistics companies a new way to 
improve operational efficiency, responsiveness and traceability by allowing firms to share information (Wu et 
al. 2006). 
 While the adoption of LIT has emerged as important tool that could lessen the burden of logistics 
operations, managers are increasingly seeking for empirical justification. Despite the clear benefits of LIT, these 
potentials have not always been realized, resulting in increasing calls for more empirical justification of LIT 
investment. Within the information technology literature, there are inconsistency observed with some studies 
demonstrate that IT investment do not has a definite positive relationship with performance, largely due to the 
research designs employed (Dos Santos and Sussman 2000; Sriram and Stump 2004). Much of these study uses 
financial accounting measures to quantify the benefits. Yet, the value of such technology is not soley reflects in 
firm financial performance (Hitt and Brynjolfsson 1994). Furthermore, the lower diffusion rates of LIT in the 
logistics industry, suggesting that the implementation may involve challenges (Mustaffa and Potter, 2009). 
Motivated by these issues, the study aims to investigate factors that may influence 3PL in adopting LIT, and the 
impact of such initiative on firms‘ process innovativeness. Findings of this study could assist firms in 
formulating strategies and capatalise the benefits of adopting LIT.  
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Review of Literature: 
 In this study, we argue that an organization’s decision to adopt LIT is driven by the organisational 
capabilities and its environment. Four constructs are developed which include technology readiness, 
organizational resources, senior mangement and competitive pressure.  
 The technological readiness refers to both internal and external existing technologies of the firm. It captures 
the availability of IT infrastructure that provide a basis for adoption of telecommunication linkages in logistics 
operations. This encompasses of national IT infrastructure and the adopting firms’. The literature supports that 
firms which are well equipped with network technologies are more likely to adopt LIT applications conducive 
for logistics operations as they are familiar to such approach (Lin 2008; Zhu et al. 2003). 3PL providers that are 
well-versed in IT applications may be aware of technology advances and opportunities emerged in the 
marketplace, and hence would be more likely to continuously updating their hardware and software as well as 
training employees (Zhou et al. 2005). Based on these arguments, this study posits that: 
H1: Technology readiness is positively related to LIT adoption. 
 There are various empirical studies justifying the importance of organisational resources for technology 
adoption (Gibbs and Kraemer 2004; Iacavou et al. 1995). IT implementation in logistics operations requires 
firms to be prepared in financial resources since it tenders large investments in technology integration, 
supporting software and hardware, and training of personnel. Therefore, 3PL providers with greater resources 
are more likely to invest in LIT. Following this trait, this study postulates that: 
H2: Organisational resources are positively related to LIT adoption. 
 Senior management support is another factor which has been found to affect technology adoption (Hsu et 
al. 2006; Byrd and Davidson 2003). The active involvement of senior executives and decision makers enhances 
the strategic importance of the technology adoption (Johnson and Albert 2010; Ranganathan et al. 2004), as well 
as the willingness to invest resources in its implementation. A firm’s strategic orientation on IT developments 
cannot be manifested across the firm if the top managers do not support and become involve in the planning and 
management of technology (Reich and Benbasat 2000). Based on this argument, the following hypothesis is 
proposed: 
H3: Senior management support is positively related to LIT adoption. 
 In this study, we refer environmental construct as the degree to which a firm is affected by competitors in 
the industry. Competition drives firms to embark on innovative strategies to maintain competitive advantage 
(Porter, 1980). By adopting LIT to manage their business operations, 3PL providers may leverage new ways to 
outperform their rivals through improved and better coordination of the flow of products along the supply chain 
(Karkkainens 2003; Salin 1998). The state-of-the-art technology would facilitate firms in positioning themselves 
as leading-edge logistics companies from average firms (Bowersox et al. 2002). Moreover, IT capability is cited 
as one of the pertinent capabilities that are needed by logistics firm to attain world-class business performance 
(Closs et al. 1997). Therefore, this study posits that: 
H4: Competitive pressure is positively related to LIT adoption. 
 The strategic importance of LIT adoption in logistics is well acknowledged in the literature and is known to 
improve process innovation capability. Process innovation is typically introduced to improve operational 
efficiency, reduce costs, increase flexibility, responsiveness and performance of production and distribution 
activities (Jusoh and Parnell 2008; Prajago et al. 2007). There is substantial empirical evidence to support the 
importance of technology in process innovation (Hill and Scudder 2002; Kelepouris et al. 2007). The adoption 
of LIT in logistics operations has the potential to enhance the speed, quality and quantity of information 
exchanged (Wu et al. 2006). Timely and accurate information flows enable firms to reduce uncertainties and 
improve operational efficiencies. By allowing firms to access the real-time data rather than forecast data, buffer 
inventories can be removed, resulting in reduced inventory costs. Organisational investment in IT devices such 
as RFID, which can facilitate in product tracking, offer firms great opportunities for the efficient traceability 
process in the supply chain from harvest through transport, storage, processing, distribution and sales at 
significantly reduced labour costs (Attaran 2007; Opara 2003). Drawing upon this literature, this study therefore 
hypothesises that:  
H5. LIT adoption is positively related to a firm’s process innovation performance. 
 The literature suggests that the relationship between technology adoption and firm performance is not 
necessarily linear. The association of these variables lies in the organisation size. In general, larger firms may 
have more resources which make them more effective users of technology (Delone 1981; Ein-Dor and Segev 
1978). Information technology is susceptible to imitation and the first-mover advantage tends to diminish 
quickly with rapid technological changes (Bharadwaj 2000; Huang and Liu 2005). Firms, therefore require 
substantial resources to continuously invest in more advanced technologies for sustainable competitive 
advantage. Following this trait, this study therefore asserts the following hypotheses: 
H6. Firm size significantly moderates the relationship between LIT adoption and firm’s process 
innovativenss; specifically the relationship will be stronger for larger organisations than for smaller 
organisations.  
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 Following the extant literature on LIT adoption, a research framework was developed (Figure 1). The 
framework identifies a set of four factors that determine 3PL providers’ initiatives to pursue LIT adoption to 
manage their business operations. They comprise technology readiness, senior management support, resources 
and competitive pressure. Secondly, the framework also suggests that LIT technology adoption results in 
process innovation of logistics firms. Finally, the model also postulates that firm size may moderate the 
relationship between LIT adoption anf process innovativeness. Together, these variables form a coherent model 
for discerning the various factors affecting LIT adoption and its impact on 3PL service providers’ innovative 
performance.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: Conceptual framework. 
 
Study design: 
Data Collection: 
 This study utilized a survey questionnaire to test the model developed. Sample was drawn from the 
Malaysian Logistics Industry Directory. Only firms that have adopted logistics information technology (LIT) ( 
i.e. RFID, EDI, etc) were included in the sampling frame. Questionnaires, including a cover letter, self-
addressed and stamped envelope, were mailed to the logistics managers. Of the 1100 questionnaires mailed out, 
260 were returned. This resulted in a 24 per cent response rate. Table 1 presents the sample characteristics.  
 
Table 1: Sample characteristics. 

 Frequency Percentage (%) 
Service types 

Warehousing 158 60.9 
Sea freight 130 50.1 

Land freight 131 50.2 
Distribution 129 49.5 

Packaging/repackaging 122 46.8 
Intermodal transportation 102 39.4 

Integrated logistics 69 26.5 
Number of employees 

5-50 40 15.4 
51-100 89 34.2 
101-150 73 28.1 

more than 150 58 22.3 
 
Operationalization of Constructs: 
 Most of the constructs are established measures from previous studies and they have been adapted to the 
context of this study. All items were measured using a 7-point Likert scale, ranging from 1 (strongly disagree) to 
7 (strongly agree) or similar. Technology readiness comprises three items adapted from Sharma and 
Wickramasinghe (2004), Lin and Lin (2008) and Tan et al. (2007). These items examined respondents’ 
perceptions of the capability of national and logistics firm’s ICT infrastructure to support electronic transactions. 
The resources construct was measured using three items pertaining to budget allocation, technology-skilled 
personnel and the capabilities of employees in IT. These items were adapted from Iacavou et al. (1995) . Senior 
management support was assessed using three items derived from Ranganathan et al. (2004) and Thong (1999). 

H1 

H2 

H3 

H4 H5 
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These items measured the extent to which senior management perceive LIT adoption as a strategic approach to 
competitive advantage, as well as their level of funding support and willingness to take the associated financial 
risk. Competitive pressure was assessed using four items reflecting the degree of competition in the logistics 
industry, the extent of LIT adoption among competitors and the degree of resulting success. These items were 
adapted from Zhang and Dhaliwal (2008) and Teo et al. (2003). LIT technology adoption was measured using 
two items adapted from Zhang and Dhaliwal (2008) and Ranganathan et al. (2004). Respondents were asked to 
indicate the proportion of total business transactions, relating to logistics operations through LIT. We evaluate 
the innovative performance based Lefebvre et al. (2003). 
 
Findings: 
Descriptive Analysis: 
 Table 2 shows the mean and standard deviations of all items, as well as Cronbach’s alpha values of each 
construct. All items which were used to measure the resource construct had mean scores of between 2 and 4, 
indicating that majority of the responding companies had  small  IT departments with low skilled IT expertise 
and a rigid budget for IT investment. The LIT adoption items had values of between 2 and 3, demonstrating that 
there were relatively low levels of technology usage in the Malaysian logistics industry. In general, the firms 
perceived that the technology implementation received considerable support from senior management. Firms in 
the sample also faced substantial competitive pressure from the industry.  In general, the responding firms 
perceived that LIT adoption resulted in little improvement in their firms’ innovativeness. 
 
Table 2: Descriptive Statistics of Measurement Items. 

Items Description M SD α 
Technology Readiness .82 

TR1 The readiness of national IT infrastructure to support LIT adoption 4.93 1.11  
TR2 The readiness of firms’ existing IT infrastructure to support  LIT adoption 5.12 1.12  

Resources .75 
RS1 Level of financial resources allocated for LIT project 2.53 1.37  
RS2 Level of technical knowledge and skills of firm’s LIT expertise 3.28 1.25  
RS3 Abilities of employees to use LIT applications 3.37 1.40  

Senior Management Support .78 
MS1 Senior management’s considerations of LIT adoption as strategically important 5.25 1.06  
MS2 Senior  management’s willingness to take the financial and organisational risks 

involved in the LIT adoption 
5.12 1.07  

MS3 Senior management’s support in providing resources for the LIT adoption 4.96 1.06  
Competitive Pressure .70 

CP1 Degree of competition faced by firms from competitors 4.18 1.10  
CP2 Use of LIT among the competitors 4.16 1.11  
CP3 Use of LIT in the industry 4.14 1.00  
CP4 Perceived success of competitors that have adopted LIT 4.20 1.13  

LIT Adoption .89 
LIT1 Volumes of transactions conducted through LIT 2.45 0.63  
LIT2 Variety of transactions conducted through LIT 2.43 0.63  

Process Innovativeness .74 
PI1 Improved traceability and monitoring 3.09 .54  
PI2 Improved distribution responsiveness 3.23 .72  
PI3 Improved storage and transport conditions that are optimal for good quality 

product 
3.25 .35  
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Fig. 2: Types of LIT used. 
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 Figure 2 illustrates the types of LIT applications adopted by the 3PL providers surveyed. E-procurement, 
bar-code, Transportation management System (TMS), Warehousing Management System (WMS) and 
Electronic Data Integration (EDI) were the most widely used technologies with more than half of the responding 
firms reported to have adopted it. Despite the enormous advantages offered by tracking and tracing technologies 
such as RFID, data loggers and temperature integrators, they were less adopted in the industry. These could be 
due to the high initial setup costs (Attaran 2007). As compared to firms in developed economies, the Malaysian 
logistics industry is characterized by medium level of enterprises, which cannot afford the investment, 
maintenance and technology upgrade costs. Further, more advanced technology such as RFID is still in an early 
phase of implementation in Malaysia. Lack of awareness, benefits and market leadership may prevent firms in 
the industry from pursuing the technology adoption (Norman et al. 2008). 
 
Measurement Model Analysis: 
 This study utilized structural equation modelling (SEM) based on a two-model estimation technique 
recommended by Anderson and Gerbing (1988) as a statistical approach. This procedure allows researchers to 
identify the source of poor model-fit easily (Kline 1998).  Maximum Likelihood (ML) technique was adopted 
since this method provides unbiased and consistent parameter estimates and standard errors.  (Satorra and 
Bentler 1988). The model-fit was evaluated based on p-value for chi-square (χ²) index. A p-value greater than 
0.05 indicates that there is no significant difference between the data and model generated, leading to the model 
acceptance. Nevertheless, since the χ² index tend to vary with sample size (Marsh et al. 1988), we also 
employed other various model-fit indices including Goodness-of-Fit Index (GFI), Standardised Root Mean 
Square (SRMR), Root Mean Square Error of Approximation (RMSEA), Tucker-Lewis Index (TLI) and 
Comparative Fit Index (CFI) (Schumacker and Lomax 2004). The GFI, TLI and CFI values of above 0.90 
represented a reasonable fit model (Bentler, 1990).  For the RMSEA and SRMR, values of below 0.75 and 0.50 
respectively, were considered as an acceptable model-fit (Hu and Bentler, 1999). Table  3 demonstrates the 
results of the measurement model assessment. The results indicated that the data fit the model well, , χ² (175) = 
294.24, p=.08 (Bollen and Stine 1992). Furthermore, all fit indices (GFI=.92, CFI=.94, TLI=.95, RMSEA=.04, 
SRMR=.02) achieved the threshold values (Bentler 1990).  
 
Table 3: Confirmatory factor analysis for full measurement model. 

Factors and Items  CFA (N=260) 
 SFL t-value Composite 

Reliability 
AVE 

Technology Readiness   
TR1 The readiness of national IT infrastructure to support LIT 

adoption .83 a .80 .50 

TR2 The readiness of firms’ existing IT infrastructure to support LIT 
adoption .82 12.84* 

Resources 
RS1 Level of financial resources allocated for LIT project .62 a .75 .59 
RS2 Level of technical knowledge and skills of firm’s LIT expertise  .75 8.35* 
RS3 Abilities of employees to use LIT applications  .76 8.37* 
Senior Management Support 
MS1 Senior management’s considerations of ICT adoption as 

strategically important .81 a .80 .51 

MS2 Senior  management’s willingness to take the financial and 
organisational risks involved in the ICT adoption .54 8.10* 

MS3 Senior management’s support in providing resources for the ICT 
adoption .73 10.81* 

Competitive Pressure 
CP1 Degree of competition faced by firms from competitors .64 a .80 .50 
CP2 Use of LIT among the competitors .71 7.87* 
CP3 Use of LIT in the industry .59 6.88* 
CP4 Perceived success of competitors that have adopted LIT  .55 6.69* 
LIT  Adoption 
ICT1 Volumes of transactions conducted through LIT  .95 a .67 .50 
ICT2 Variety of transactions conducted through LIT .82 18.84*   
Process Innovativeness 
PI1 Improved traceability and monitoring .68 a .77 .52 
PI2 Improved distribution responsiveness .79 9.80* 
PI3 Improved storage and transport conditions that are optimal for 

good quality product .92 9.81* 

  .78 8.60* 
       

χ2=294.24, χ2/df=1.68 p<.00, Bollen-Stine p =.08 
RMSEA=.04,SRMR=.02,GFI=.92, CFI=.94, TLI=.95 

Note: CFA=Confirmatory Factor Analysis; SFL=Standardised Factor Loadings; SMC=Squared Multiple Correlation; RMSEA=Root Mean 
Square Error of Approximation; SRMR=Root Mean Square Residual; GFI=Goodness of Fit Index; TLI=Tucker Lewis Index; 
CFI=Comparative Fit Index; a – loadings are fixed to unity to scale the latent variable 
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Reliability and Validity: 
 Furthering the Confirmatory Factor Analysis (CFA), we conducted various reliability and validity tests as 
an assurance that the measures used were accurate. We employed Cronbach alpha, composite reliability and 
average variance extracted (AVE) procedures to assess the construct reliability. While Cronbach alpha appears 
to be widely utilized as a reliability test, relying on this method alone may not be sufficient since the values 
generated tend to be inflated with the numbers of items in a particular scale (Anderson and Gerbing 1988). 
Furthermore, this method assumes items have equal reliabilities and free from errors (Bagozzi and Yi 1988). As 
indicated in Table 3, all the constructs used in this study had Cronbach’s Alpha and composite reliability values 
greater than 0.70 and 0.60 respectively (Hair et al. 1998). The AVE values for these constructs were above the 
recommended threshold score of 0.50 (Fornell and Larker 1981). Therefore, all the scales were considered to 
exhibit sufficient internal reliability and consistency.  
 In addition to the reliability tests, this study also examined the measurement model for discriminant validity 
using Fornell and Larcker’s (1981) approach. As illustrated in Table 4, all the scales had substantially higher 
AVE values compared to their correlation with other constructs, providing evidence of discriminant validity. We 
also examined convergent validity by evaluating the individual items’ standardised regression weights in the 
measurement model and their statistical significance (Anderson and Gerbing 1988). The results indicated that all 
items tested had standardised regression weights twice their standard error, and were significant (p<0.00), 
providing evidence of good convergent validity.  
 
Table 4: Discriminant validity test. 

Constructs SD M TR RS MS CP ICT EF 
Technology readiness (TR) 1.06 5.15 0.78      
Resources (RS) 1.11 5.00 0.47 0.71     
Senior Management Support (MS) 0.97 4.80 0.31 0.22 0.71    
Competitive Pressure (CP) 1.09 4.17 0.44 0.38 0.30 0.71   
LIT Adoption (ICT) 0.63 2.42 0.77 0.60 0.42 0.59 0.71  
Process Innovativeness (PI) 0.54 3.13 0.08 0.06 0.05 0.06 0.10 0.72 

Note: The numbers in bold in the diagonal row are square roots of the AVE, M=Mean, SD=Standard Deviation 
 
Structural Model Analysis: 
 Following the measurement model analysis, a structural model analysis was performed. A structural model 
using item parcelling technique was initially formed. In this approach, a composite score derived from averaging 
a number of item responses for each construct in the measurement model was calculated. Based on the standard 
deviations and reliability scores reported earlier, the regression and measurement error for each construct was 
calculated, based on Munck (1979).  
 Table 5 describes the results of the structural model testing for the main effects.  The model was found to fit 
the data well, χ2 (4) = 7.75; p=0.10. Additionally, both the incremental and absolute fit indexes achieved the 
recommended threshold values (GFI=.99, TLI=.97, CFI=.99, RMSEA=.06, SRMR =.02) (Hu and Bentler 
1999). The model explained 89 per cent and 10 per cent of the variance in LIT adoption and process 
innovativeness respectively. Technology readiness (β=0.65; t=8.08; p<0.00), organizational resources (β=0.61; 
t=2.30; p=.02), senior management support (β=0.12; t=3.08; p<.00) were positively significant with 
LITadoption in logistics operations. Thus, H1, H2 and H3 were supported. In contrast, this study found that 
competitive advantage was not significantly related to LIT adoption (β=0.09; t=1.70; p=0.08), hence rejecting 
H4. Results also indicated that LIT adoption did not significantly associated with process innovativeness 
(β=0.11; t=1.66; p=0.09). Therefore H5 is rejected.  
 
Table 5: Structural model test (main effects). 

Path β t-value p-value Hypotheses Results 
LIT----TR 0.65 8.08 *** H1 Supported 
LIT ----RS 0.61 2.30 0.02 H2 Supported 
LIT----MS 0.12 3.08 *** H3 Supported 
LIT----CP 0.09 1.70 0.08 H4 Not Supported 
PI----LIT 0.11 1.66 0.09 H5 Not Supported 
 χ2=7.75, χ2/df= 1.94, p=0.10,  

RMSEA=.06,SRMR=.02,GFI=.99, CFI=.99,TLI=.97 
 

  
Note: TR= Technology Readiness, RS= Resources, SM=Senior Management Support, CP= Competitive Pressure, LIT=LIT Adoption, PI= 
Process Innovativeness 
 
 The moderating effect of size on the LIT adoption and process innovativeness relationship was analysed 
using multi-group analysis where the sample was split into 2 groups – large (n=120) and small (n= 144) firms. 
The results generated a Δχ2of .38, p =.54, indicating that size did not moderate the relationship between LIT 
adoption and process innovativeness. As indicated in Table 6, the parameter estimate was strong 
notwithstanding the firm size. Thus, H6 was not supported.  
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Table 6: Results of multi-group analysis. 

 x2 df p-value SRMR GFI TLI CFI RMSEA 
Unconstrained 16.56 14 .28 .02 .99 .99 .99 .03 
Constrained 16.94 15 .32 .02 .99 .99 .99 .02 
Δ x2 .38 1 .54 - - - - - 
Parameter Estimates for Moderating Effects of Size 
 small (n= 144) large (n=109) Hypothesis Results 
Path β t-value p-value 

 
Β t-value p-value 

 
LIT--PI .22 2.34 .09 .33 1.95 .09 H8 Not Supported 

Note: LIT=LIT adoption; PI=Process Innovativeness 
 
Discussion:  
 This study extends our knowledge on the issues relating to LIT adoption in logistics industry of an 
emerging economy. The research improves our understanding, by uncovering the existence of differences in the 
adoption patterns in different economic settings and levels of national industrialisation.  
 Consistent with prior empirical works, this study lends credence to technology readiness, resources and 
senior management supporting LIT adoption in the Malaysian logistics industry. While organizational resources 
appeared as significant factor in determining the technology adoption, most of the firms surveyed have a 
relatively low level of IT-skilled personnel and financial capability which may deter them from reengineering 
their logistics operations.  This finding confirms the literature by Iacavou et al. (1995) and Thong (1999). Yet, 
the implementation of technological innovation in this industry is not only determined by organizational 
resources, but mandates effort and involvement from their top management, particularly in LIT planning. This is 
owing to the fact that such technology adoption has the potential to significantly modify the nature of business 
transactions, inter-organisational relationships and balance of power (Ramamurthy et al., 1999).  Management 
involvement is also viewed as a powerful signal of the technology orientation in firms’ operational activities and 
the importance that LIT is accorded (Lai et al. 2008). In our study, the LIT adoption could also be credited to 
supportive national technology infrastructure. The Malaysian government’s move towards liberalising the 
telecommunication market has accelerated the development of country’s IT infrastructure and improved the 
accessibility of the technology to some extent (Xu 2004).  With adequate levels of government support, through 
providing a conducive infrastructure in Malaysia (Khong et al. 2009), the challenges to such initiatives may not 
be very acute. Furthermore as a developing nation, many Malaysian logistics firms are eager to employ 
innovative technologies in order to stay abreast and enter international markets.  
 While competitive pressure is reported to be a compelling factor for firms in mature markets to pursue 
technology adoption to sustain growth and performance (Porter and Millar 1985; Zhu et al. 2003), this element 
emerged as a non-significant in this study. Perhaps, this finding can be attributed to the characteristics of the 
firms in the sample. Despite the strategic necessity of LITadoption perceived by the respondents, the 
implementation of the state-of-the-art tool warrants significant levels of resources which are lacking in many of 
the organizations. Their decisions to embrace in such technology stem from organizational capabilities, rather 
than competitive pressure in the industry. Originating from emerging economies, the country’s logistics industry 
is still at the infancy stage of technology implementation (Ali et al. 2008).  
 Our results also demonstrate a non-significant impact of between LIT adoption and firms’ process 
innovativeness. There are two conceivable reasons for not observing this relationship in our sample. First, the 
predominance of our target population consists of medium sized logistics firms that do not fully utilize LIT in 
their daily business transactions. Although bar-code and e-procurement are common among them, the use of 
cutting-edge technologies such as RFID is still scarce. Despite the immense benefits offered by the technology, 
lack of international standards and competition from the bar-code system are some of the challenges facing the 
industry (Zailani, et al. 2010). The impact of LIT on firm’s process innovativeness may be affected by the 
amount and effectiveness of technology deployed in the industry (Dos Santos and Sussman 2000).Currently, 
there are two major organisations responsible for developing RFID standards in Malaysia – EPC Global and the 
International Standards Organisation (ISO). As such, the government and industry association support is 
required, particularly in reconciling and coordinating conflicting views and interests among supply chain 
members. With various new IT systems impacting food supply chains being introduced in the market, there 
appears to be a compelling need for governments to develop comprehensive supply chain strategies and 
effective institutional policies to maintain the global competitiveness of the emerging markets. As the logistics 
firms in the local industry mature in the use of LIT, we may see many more of them reaping full innovative 
performance of adopting such technology.  It is also unlikely for firms to reap full innovation performance for 
several years due to organisational learning effect (Attewel 1992;Raymond et al. 2013). The adoption of LIT 
which introduce new processes may result in conflict with existing business processes and cultures. The process 
of changing the business activities therefore may not be beneficial, at least in the short run. Interestingly, the 
moderating effect of size between LIT adoption and process innovativeness are found to be insignificant, which 
concludes that alsthough larger firms are found to possess more resources to embark on such technology, this 
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may not directly translated into performance. Both large and small scale logistics firms in this study are still 
struggling in its implementation.  
 
Conclusions and recommendations: 
 This study offers pertinent theoretical implications to the information technology literature. Our research 
extends the knowledge on the issues relating to LIT adoption in logistics industry of an emerging economy. 
Despite the existence of much literature to establish the significant benefits of LIT adoption in managing the 
logistics operations, is worth noting that logistics firms from emerging economies tend to be laggards in terms 
of technology adoption(Razzaque 2007; Ali et al. 2008). This study also offers different theoretical perspective 
by uncovering the different impacts of LIT adoption in distinct economic setting. Originating from a developing 
nation, Malaysia is still in its early growth stage. While most of the previous studies in this area only investigate 
the antecedents and consequences of LIT adoption in isolated framework (e.g. Sanders and Premus 2005), this 
study provide a broader picture by coherently integrated both elements in a single model. In response to some 
scholars (Maloni and Carter 2006; Selviaridis and Spring 2007), who called for supplier-side research, this study 
supplements the body of knowledge by providing quantitative evidence focusing on 3PL providers, rather than 
logistics users.  
 The present study also has several important managerial implications. Despite the various potential benefits 
offered by technology, achieving such capabilities is not an easy task. Logistics managers in the local industry 
have to consider adopting LIT in a broader perspective to enhance their innovative capabilities. Since the 
adoption of technologies can easily be duplicated by competitors, the implementation of mature LIT 
applications in the local industry will eventually lead to insignificant performance, hence suggesting a need for 
companies to contemplate on cutting-edge technologies, which have not yet diffused widely. This is pertinent 
since technology capability emerged as one of the important criteria for logistics users in making outsource 
decisions (Lai et al. 2008), causing this strategic move pivotal for the local industry to move forward. While 
resources such as IT infrastructure is key input into a firm’s business processes, rare and imperfectly imitable 
assets are needed to achieve competitive advantage. While increased breadth, depth and scope of LIT adoption 
could enhance the local industry’s growth, successful implementation of technology warrants support and 
commitment from senior management since this strategy involves considerable resource allocation and 
investments over a long term horizon. Furthermore, logistics firms need to establish training programmes to 
ensure effective use of such technologies. Such steps are vital since the LIT adoption would affect their business 
processes, inter-organisational relationships and balance of power (Lambert et al. 1998). 
 This study has several limitations, which must be taken into account in interpreting the results and their 
implications. Firstly, since this study was conducted in Malaysia, there may be particular characteristics relating 
to the cultural and industrial of Malaysia that might not apply to other developing countries, which may limit the 
generalisability of this study. A second possible criticism is the reliance on cross-sectional data. As such, the 
present study can only test associations between constructs. Since this type of research design measures the 
predictors and outcome at one point in a time, causality inferences are difficult to establish (Pinsonneault and 
Kraemer 1993). The study presented provides avenues for future research. The dimension of LIT adoption 
should be examined in greater depth by extending the survey to a larger sample size from different sources of 
databases. Future studies should also incorporate perspectives from other developing countries to gain a wider 
understanding of this issue and to increase the generalisation of the findings. Upcoming research would also 
benefit from a longitudinal approach to data collection, as this method would enable a more fine-grained 
exploration of how the predictors and impact of LIT adoption change over time.  
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