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Abstract

The objectives of the research were to identify factors that influence
e-business adoption and its impact on logistics processes in the
Greek food industry. Drawing on existing research a conceptual
framework and propositions were developed and six in depth case
studies were carried out. In the framework, three major categories of
influencing factors were distinguished: intra-enterprise, sector and
supply chain factors. Findings suggest that e-business adoption is
more affected by supply chain and sector factors, rather than intra-
enterprise factors. Regarding the impact of e-business on logistics
process it seems that it is affected by the frequency of its use and it
is greater in processes occurring at the company-customer interface.
Finally, e-business impact is more related to the dimensions of time
and quality, rather than cost improvements.
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1. Introduction

E-business includes a number of applications that vary in complexity
and could be defined as the use of the Internet or any other electronic
medium for the execution of transactions, the support of business
processes and the improvement of collaboration opportunities among
entities (Brown and Lockett, 2004). Despite the fact that the role and
the potential impact of e-business adoption on companies have
received attention in the literature, many companies are struggling
with the question of how e-business impacts their supply chain and
logistics processes (Cross, 2000; Ferrari, 2000).

The general scope of this paper is therefore to explore the impact of e-
business adoption on logistics processes but in a specific industry, since
different industries present different characteristics which complicate the
analysis (Auramo, 2002). In particular, this paper focuses on the food
industry, which is a very dynamic and competitive one and moreover, is of
great importance for the Greek, as well as the European economy.
Therefore, it is essential to identify whether or not and in what way the
adoption of e-business will benefit the adopters. The aim of the paper is to
generate understanding of the range of factors that affect e-business
adoption in the food industry, and in particular to explore the reasons for
different levels perceived of e-business impact. The paper initially
presents a conceptual framework, which takes into consideration both firm
and non-firm related factors that is believed to affect e-business adoption.
Finally, emphasis on the impact of e-business on logistics processes is
given and links between the factors affecting e-business adoption and the
impact of e-business are explored. The paper is organized as follows:
initially a review of the literature regarding e-business adoption and e-
business impact is provided which is followed by the research model and
the research methodology. Next, a presentation of the findings follows
along with conclusions, research implications and limitations.



2. Insights from the Greek food supply chain: facts, key trends
and challenges

The food industry is one of the most dynamic sectors in the Greek
economy, constituting the top manufacturing activity, placed higher than
the petroleum and the non metallic minerals sector (CIAA, 2005).
Historically, the Greek food sector was characterized by the existence of
small-medium size companies (SME’s), however after 1990’s, large
domestic companies were created and multinational companies have also
entered the market. The sector accounts for about 6.5% of GDP,
employs 25% of the total workforce on a full or part-time basis and grows
with a high development ratio which reaches 5% on average each year
(Hotel and Restaurant, 2004; National Statistical Service of Greece,
2005).

The Greek food supply chain is characterized by the existence of
significant differences. At the food processor level, nearly 1000
companies exist and most of them are mainly small family based
companies (CIAA, 2003; Greek General Secretary of Trade, 2005). Only
lately a number of mergers and acquisitions has occurred but not as
intense as in the retailer sector. At the wholesaler level most companies
are also small family based companies and concentration of the market is
relatively low. As a result, the role and the power of these companies
have been diminished in favour of retailers. At the retailer level, the
appearance of new multinational players in the early 1990’s increased the
level of competition fostering domestic retailers to accelerate their growth
through acquisition of smaller ones, and entry to new markets (Doukidis,
2004). Retailers, both domestic and multinational have nowadays
become the most powerful players in the sector exercising their power to
every other entity in the food supply chain. The entrance of the new
multinational retailers has also influenced the structure of the logistics
systems of companies. Prior to the entrance of multinational companies,
the availability of warehouse sites and third-party companies was limited
and the implementation of logistics practices by domestic retailers was
very weak (Bourlakis and Bourlakis, 2001). However, the establishment of
more complex network of stores across Greece encouraged domestic



retailers to rethink and re-evaluate their logistics strategy by developing
strategic partnerships or by outsourcing logistics activities to third parties.
In particular, emphasis was placed on ordering and product promotion,
while in the area of collaborative demand forecasting and inventory
management major weaknesses still exist (IEIR, 2005).

3. Analyzing e-business adoption and impact

E-business applications present similarites to other technologies,
considering adoption in the sense that companies also need to invest
capital and labour in order to realize some benefits. As a result, various
approaches such as the Technology Acceptance Model (Davis, 1989)
and Rogers’ (1995) model on the diffusion of innovation could be also
used to explain the adoption process. However, despite the similarities,
significant differences also exist due to the fact that e-business
applications are based on the interaction of more than one company,
spanning the boundaries of individual firms. The supply chain instead of
the individual firm is the main and optimum field for e-business
applications to grow and as a result, emphasis should be given on other
factors. For this reason, many authors argue the e-business adoption
surveys should use different criteria than those used in other
technologies, since those are over simplistic and intra-enterprise, instead
of inter-enterprise focused (Culkin and Smith, 2000; Martin and Matlay,
2001). Consequently, in this paper the role of other factors, which are not
directly linked to the focal enterprise, such as sector’s characteristics and
supply chain factors, is taken into consideration.

3.1 Factors influencing e-business adoption

The characteristics of each business sector have been shown in the
literature to influence e-business adoption (Kwon and Zmud, 1987;
Mehrtens et al. 2001; Raymond, 2001), by changing the operational
compatibility and the relative advantage of the company adopting e-
business (Premkumar and Roberts, 1999; Sadowski et al., 2002). The
food industry in particular is characterized by two factors that influence e-
business adoption: competition and the nature of the products. Nowadays



the sector is more competitive than ever before due to the globalization
and deregulation of the markets, the existence of powerful companies and
the increased needs of customers for service (Nitchke and O’Keefe, 1997;
Folkerts and Koehorst, 1998; Saxowvsky and Duncan, 1998). Companies
in an effort to respond to these changes try to improve the effectiveness of
their processes by reducing costs and time.

Therefore, e-business has been perceived by many authors as a way to
improve the performance of the company in many areas (Tucker and
Jones, 2000; Tan, 2001; Lee and Whang, 2002). Regarding the nature of
the products, they present a number of unique characteristics related to
their perishable nature and seasonality (Den Ouden et al. 1996; Epperson
and Estes, 1999). This very nature of products imposes constraints and
diminishes the applicability of e-business.

Intra-enterprise factors are related to the specific characteristics of the
company, such as the size of the company, the emphasis placed by the
management and the human factor. Company’s size, which is related to
financial and human resources, has been recognized in many different
business sectors as a critical factor in the adoption process, (Stokes,
2000; Knight, 2001; Van Beveren and Thomson, 2002). The support and
the commitment of top management are also vital and have been
identified by many authors (Damanpour, 1991; Henderson et al. 2000). In
many cases, particularly when it comes to SME'’s this factor is equally or
even more critical in the adoption decision (Fillis et al. 2003). In addition,
the human factor, particularly regarding e-business knowledge and
experience is important (Mehrtens et al. 2001).

Finally, supply chain factors refer to the external business environment of
the company, including the complexity of the supply chain, the level of
collaboration among entities and the nature of the relationship, in terms of
power and dependence. The complexity of the supply chain is related to
the number of suppliers and customers of the company and their
proximity. More complex supply chains are more likely to adopt e-
business applications and to realise more benefits and greater impact on
their logistics processes. Companies that are characterized by close
collaboration and increased dependence adopt easier applications such
as e-business (Patterson et al. 2003). The pressure from company’s



environment has been shown to affect e-business adoption (Premkumar
and Roberts, 1999; Mehrtens et al. 2001; Daniel and Grimshaw, 2002).
For example, Wal-Mart, one decade ago demanded from its suppliers to
adopt Electronic Data Interchange (EDI) (Premkumar et al. 1997), and
currently did the same regarding the Radio Frequency Identification
adoption (Wailgum, 2004).

3.2 E-business impact

The importance of e-business applications along with their central role in
logistics and supply chain management have been recognized and
analysed by many authors (Gecowets and Bauer, 2000; Lancioni et al.
2000; Johnson and Classen, 2005). However, what seems to be missing
is a more focused study on the impact of e-business on specific
processes. So far most of the research (Thompson, 1996; Henderson et
al. 2000; Hooker et al. 2001; Johnson, 2001) has been emphasizing on
the specific application of e-commerce and on stating the potential
benefits arising from its use. In addition, the majority of studies have been
carried out in more advance economies and sectors than Greece and the
food industry, respectively. Croom (2005), for example examined the
impact of e-business on supply chain management in ninety-two
companies, but most of these companies were multinational giants. In
Greece, many of these studies were survey based. For example,
Papathanassiou et al. (2003) and Salampasis et al. (2003) in their studies
focused mainly on e-commerce and Internet use, without exploring the
issue of adoption and also without linking the adoption with the respective
impact on the company.

This paper relates the impact of e-business adoption to logistics
processes, such as customer service, ordering (order-taking and
processing) and procurement. In order to do this a combination of
financial and non financial factors, such as cost, speed and quality, were
selected. The use of both financial and non-financial measures will
provide a more complete view (Eccles, 1998; Neely, 1999; Gunasekaran
et al. 2001). Cost is one of the most useful and fundamental factors
(Chow et al. 1994; Ghalayini et al. 1997). Time is also a very critical factor
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particularly in the context of the food industry (Kearney, 1999; Logistics
Europe, 1998; Medori and Steeple, 2000). Quality is a very broad concept
which encapsulates a number of dimensions such as: reliability, flexibility,
level of service, responsiveness, security (Crosby, 1979; Parasuraman et
al. 1998). In this paper, reliability and flexibility are further considered, due
to their importance for logistics processes (Mason-Jones et al. 1999).
Overall, the use of e-business in logistics processes is believed to greatly
affect cost, time and quality factors (Zeng and Pathak, 2003; Rahman,
2004).

4. Conceptual framework

One of the fundamental ideas behind this framework is that e-business
adoption and its impact is not an exclusively intra-enterprise issue, due to
the interactive nature of e-business applications. Under this aspect, three
major categories of influencing factors were distinguished: intra-
enterprise, sector and supply chain factors. The conceptual framework
and propositions for subsequent testing are described below and are
deduced from empirical researches from literatures (Kwon and Zmud,
1987; Culkin and Smith, 2000; Martin and Matlay, 2001; Patterson et al.
2003).

Figure 1

In addition, in this framework e-business adoption is not merely about
having Internet access or having a website, but goes beyond the
observation of these applications and links them with the impact that
create to the logistics processes of the firm. As a result, the conceptual
framework in this article consists of three constructs: factors affecting e-
business adoption, e-business adoption and e-business impact. The
propositions developed are the following:

P1a. The increased competition in the sector influences e-business
adoption by companies

P1b. The nature of products, impinges e-business adoption

P2a. E-business adoption is limited, when there is lack of financial
resources



P2b. E-business adoption is affected by company’s management
perspectives and attitudes

P2c. E-business adoption is limited by the lack of knowledge and skills
from personnel

P3a. E-business adoption is greater, when the complexity of the supply
chain increases

P3b. E-business adoption is greater when the level of collaboration
among companies increases

P3c. E-business adoption is enhanced, when the company
experiences/exercises pressure from/on companies

P4a. The impact of e-business on logistics processes is not dependent on
the complexity of the e-business application adopted, but on the
frequency of its use.

P4b. The impact of e-business is greater for those logistics processes,
conducted at the company- customer interface, rather than at the
company-supplier interface.

P4c. The use of e-business in logistics processes will have significant
impact on cost, time and quality attributes of the processes

5. Methodology

Case study research and in particular multi-case studies was preferred,
since it enables a more descriptive and exploratory approach allowing for
more rich insights into the research object (Yin, 1994; Miles and
Huberman, 1994). The research enters essentially into three major areas,
namely: information and communication technologies (where e-business
in included), logistics and the food industry. Case study research has
been lately recognised as an increasingly important type of research in
each one of these three areas, since traditional research strategies have
been often proved to be limited in their applicability and scope (Mentzer
and Kahn, 1995; Meredith, 1998; Sterns et al. 1998; Myers and Avison,
2002; Naslund, 2002; Mangan et al. 2004).



5.1 Case selection and description

Six companies from the food sector were selected for case study
research identified based on contacts from the university and industry
associations. The availability of access was also an important factor,
particularly in the case of Greece, where companies are often hesitant to
participate in studies. Of course, the sample does not enable any type of
statistical generalizations to be made for the food industry. The
companies agreed to take part in the research provided that confidentiality
was assured. These companies, together with their general
characteristics are presented below.

Table 1

Firms are called firm A to F, as indicated. Firms A and B, are two of the
biggest retailers in Greece. In particular, firm A is the Greek branch of a
multinational retailer, while firm B is a domestic one. Firm C, is the Greek
part of a multinational dairy company, while firm D is a domestic company
that is supplying food products (burgers, salads etc) to the biggest fast
food chain restaurant in Greece. Finally, firms E and F operate in the fruit
canning industry.

5.2 Data collection

Semi-structured in depth interviews with different managers from the
companies were the main research method used. In order to ensure the
validity of this study, suggestions from previous studies were followed
(Miles and Huberman, 1994; Yin, 1994). A case study protocol was
designed and used to guide the structured interviews and data collection
(Yin, 1994). The interviews were based on the research model. A pilot
study was also conducted to review the research propositions improved
the conceptual understanding of the research issues. On the whole,
sixteen interviews were carried out and each one took 1-1.5 hours. All
interviews were tape recorded after taking the consent of the interviewee
and prior to each interview, the research agenda was explained. Data
collection included various sources such as, interviews, direct observation



(of the e-business applications on operation), and documentation, in an
effort to enhance both the reliability and validity of this study. While most
of the data were qualitative in nature, quantitative data (e.g. cost and time
improvements, errors reduction) based on managers’ assessment were
also collected to verify the findings. For this kind of data a five-point
perceptual interval scale ranging from 1 (non-it means there is no impact
on logistics processes) to 5 (extensive- it means there is an extensive
impact) was used, to allow respondents to report the perceived impact of
e-business on logistics processes.

6. Empirical evidence

6.1 Sector’s factors influencing adoption

In terms of sector’'s competition, only interviewees from firms A, B, E and
F declared that competition pressures are an influencing factor. This is
probably due to the fact that these companies, in comparison to C and D
are more competition driven. Indeed, the retail sector where firm A and B
operate is one of the most competitive food sub-sectors as a result of
diminishing profit margins as well as the entrance of hard discount
retailers (Doukidis, 2004; IEIR, 2005). In addition, firms E and F due their
export orientation are more sensitive to competition signals. However,
what is also interesting is that firms A and B emphasized on cost-based
competition. In fact, manager from firm A stated that: “in our company we
perceive technology as the cornerstone for cost reductions”. This is quite
interesting aspect of the Greek food industry in particular, in comparison
to the European, where time-compression and reduction of order cycle
time in the last decade is becoming one of the important logistics
strategies for companies (Logistics Europe 1998; Kearney, 1999).

Regarding the nature of food products, it seems that is one of the most
constraining factors considering e-business adoption, supporting the
proposition P1b. Indeed, in all cases respondents stated that the
perishable nature of the product, along with the specific requirements and
its seasonality deteriorated e-business adoption to simple applications.
For example, the manager from firm F stated that: “not all applications fit
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to our business; more applicable seem to be those related to information
exchanges and not more complex applications-even if we had these
applications we wouldn't be able to benefit”. An interesting aspect is the
pressure that firm E put on its customers to use the web-based ordering
application. This is one of the rare cases, since firm E is a small company
in comparison to its customers. Firm E, is a canned fruit company that for
the last seven years is the major supplier of canned peaches for three of
the top five British retailers. In an effort to innovate and to improve its
operations, it developed an online ordering system to facilitate ordering
from abroad. However, quite surprisingly retailers did not prefer it.
Instead, it was preferred by the retailer to visit the company and to
control the infrastructure and standards and protocols (BRC, EurepGap)
followed.

6.2 Intra-enterprise factors influencing adoption

Lack of financial resources was not stated by interviewees as a significant
constraint to e-business adoption. It is quite interesting the view of one
manager from firm E, who argued that: “adopting e-business nowadays is
not really a matter of money, time or personnel. These factors are just an
excuse from small companies’ part in an effort to avoid changing their way
of doing business”. Empirical results show that the case companies’
decision to invest on e-business is not prevented by the cost of
investment, even in the smaller companies of the sample and this concurs
with a previous survey conducted in Greece by Manthou et al. (2005).
Therefore, the proposition P2a was not supported by these case studies.
In terms of management emphasis and attitudes it was clear that top
managers had a central role in the adoption process. Particularly, in
smaller firms (firm E and firm F), managers had a leading role in the
decision to adopt e-business. Therefore, the proposition P2b is supported.
Finally, regarding human resources none company reported problems, as
a result of users lacking skills to properly use e-business applications.
Therefore, the proposition P2c was not supported.
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6.3 Supply chain factors influencing adoption

The complexity of the supply chain was stated by firms A and B, as a
significant reason to adopt e-business applications. Each retailer has a
supplier base consisting of approximately 200 suppliers and a customer
base (shop) of 360 shops (firm A) and 170 shops (firm B). In that aspect,
synchronization requirements are greater, than in firms C, D, E and F
where they have a quite simple supply chain structure with limited number
of suppliers and customers. Therefore, the proposition P3a is supported.
All companies in the case studies agreed that increased levels of
collaboration have a positive effect on e-business adoption supporting the
proposition P3b. In all cases, except in firms A and B, e-business
adoption was limited to simple applications due to the nature of business
relationships which was characterised by limited trust, lack of goals
mutuality, of resource sharing and independent autonomy. On the
contrary, in the case of the retailers A and B, a more complex e-business
application (EDI) was going to be implemented in the relationship with one
key manufacturer and one key wholesaler, respectively.

Regarding business pressure from companies, it seems that is one of the
most important factors that affect e-business adoption, supporting thus
the proposition P3c. “If companies ask for it, we are going to make it” was
the statement of one manager from firm D. All the companies agreed that
business pressure particularly, when it comes to key suppliers or
customers results in increased adoption efforts. Firms A and B for
example, have forced some suppliers to change their processes and to
use simple e-business applications. Surprisingly, a few suppliers refused
to go electronically and as a result, the company refused to do business
with them. Firms C, D, E and F analogously declared that to a great
extent they follow the suggestions of their major customers.

6.4 Factors influencing the impact of e-business

In the assessment of the impact of e-business on logistics processes, it
was revealed that all case companies realized some impact. In particular,
this impact was higher in the case of firms A and B (4.0 and 3.8
respectively), moderate in the case of firms C and D (2.85 and 3
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respectively) and limited in the case of fims E and F (2 and 1.8
respectively). This is surprising, since all companies are using more or
less the same e-business applications (e-mail, intranet and extranet).
However, what is different in these companies is the frequency and width
of use. Firms A and B for example in comparison to others, use e-
business application with all of its customers and suppliers frequently,
creating thus, a critical mass of transactions necessary to realize the
impact. On the contrary, firms E and F, due to the seasonality of the
product and production processes, have a rather rare use of e-business
applications. Therefore, the proposition P4a is supported.

Concerning the imbalanced impact of e-business on specific logistics
processes, results demonstrate that on average the impact of e-business
on customer service and ordering is greater than in procurement. This is
explained given the fact that both customer service and ordering occur at
the company- customer interface, where customers are big companies
with frequent use of e-business applications. Thus, the proposition P4b is
supported. Regarding, the dimensions of performance that are affected by
the use of e-business, from all six case studies it is revealed that the
dimension of cost is perceived by respondents as the less significant, in
comparison to time and quality. As a result, proposition P4c is not
supported. In tables below a summarized verification of propositions is

presented.
Table 2

Table 3

7. Conclusions and managerial implications

This paper has discussed e-business adoption and its impact on logistics
processes in the context of the food sector, where adoption rates are low.
Factors associated to e-business adoption were identified from the
literature, whereas factors explaining the impact of e-business were
proposed. In total, eleven propositions were developed with the aim of
identifying the factors influencing e-business adoption and its impact on
logistics processes.
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The factors that influence e-business adoption are spanning the
boundaries of the firm. In particular, sector’s factors, as well as supply
chain factors proved to play a role in the decision of companies to adopt
or not e-business applications. Much of the research so far, was focusing
on intra-enterprise factors in an effort to explain e-business adoption. In
this research, traditional intra-enterprise factors such as financial and
human resources availability, although important were not stated as
significant constraints to e-business adoption.

The findings concur also with the findings of Caldeira and Ward (2003)
regarding the adoption of IS/IT systems in Portuguese small-medium
sized enterprises. The very nature of food products adds significant
difficulties in adopting e-business applications, due to the need to
physically control prior transacting, raising the issue of trust also. Firm E
for example, developed a web-ordering platform, but some time had to
quit, since efforts to convince its major customers proved futile. From the
research, supply chain factors proved to be a significant constraint to e-
business adoption. It appears that more complex supply chains are more
likely to adopt e-business applications. In addition, as expected, extensive
business pressure and increased level of collaboration, are both
influencing significantly e-business adoption. Managers should therefore
be prepared to put emphasis on developing their relationships with their
suppliers/customers, in an effort to do common e-business investments,
and moreover should aim at increasing the commitment of their
companies in using these applications.

Regarding e-business impact on logistics process it was revealed that e-
business impact on logistics processes is depended on the frequency of
its use. Companies that demonstrated increased use of e-business
applications reported the major impact, despite the fact that they were
using similar applications to the other case companies. Finally, an
important aspect from the research is the fact the impact of e-business on
logistics processes mainly refers to time reductions and quality
improvements, rather than cost reductions as reported by many authors
(Croom, 2000; De Boer et al. 2002). As a result, managers prior investing
in e-business applications should be in position to estimate the expected
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results, since the investment on technology is by no means assuring
successful business outcomes.

Drawing on the results of this study the authors believe that food
companies in Greece have not adopted more complicated e-business
applications, since nobody ask for it so far. Only companies that are
competition-sensitive seem to react to the developments. In a recent letter
sent by firm A, in the entire supplier base, in an effort to prepare EDI
adoption, only five percent of the suppliers responded. From the studies it
is clear that the adoption of these applications is not exclusively a matter
of resources. Food companies in Greece, even large ones still have an
intra-organisational viewpoint of e-business, making it difficult to use
applications that span organisational boundaries.

This research has several constraints that limited the applicability of the
case study results. These constraints are related to the intrinsic weakness
of the case study method, which limits the ability to generalise the findings
and conclusions. However, the explanations derived can be helpful to
other researchers involved in the understanding of the adoption of e-
business and its impact. Results obtained may be also relevant to other
countries and other national context particularly as regard as the role of
the proposed factors affecting e-business adoption. In the case of national
environments presenting differences in their logistics systems it is
expected that in countries where logistics systems are more evolved,
companies will be able to realize more benefits.

Future research should emphasize on studying the impact of e-business
adoption on other logistic processes. In addition, quantitative research
should also be conducted using a large sample of companies in order to
be able to generalise results. A longitudinal study would also be of a great
interest in order to control the model in the future and to identify whether
or not and in what way the role of the proposed factors and the impact of
e-business have altered.
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- Complexity of the supply chain
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Figure 1 — Research model
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- Application - Frequen
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Table 1 — Characteristics of the firms involved in case study research

Firm Sub-sector  Turnover = Number of Number of Interviewees
(million €) employees interviewees
A Retailer 400 2500 2 Logistics
manager
IT manager
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Retailer 450 2500 3 Logistics

manager
IT manager
Purchasing
manager

Manufacturer 425 150 3 Finance

Director
Logistics
Manager

IT manager

Manufacturer 75 380 3 Logistics

director
Purchasing
manager

IT manager

Manufacturer 22 36 3 CEO

Finance
manager
IT manager

Manufacturer 18 32 2 CEO

Finance
director

Table 2 —Summary of verification of propositions

Propositions

Firm A Firm B Firm C Firm D Firm E Firm F

P1a
P1b
P2a
P2b
P2c

P3a
P3b
P3c
P4a
P4b

P4c

Supported Supported Not Not Supported Supported
Supported Supported

Supported Supported Supported Supported Supported Supported
Not Not Not Not Not Not

Supported Supported Supported Supported Supported Supported
Supported Supported Supported Supported Supported Supported
Not Not Not Not Not Not

Supported Supported Supported Supported Supported Supported
Supported Supported Supported Supported Supported Supported
Supported Supported Supported Supported Supported Supported
Supported Supported Supported Supported Supported Supported
Supported Supported Supported Supported Supported Supported
Supported Supported Supported Supported Supported Supported
Not Not Not Not Not Not

Supported Supported Supported Supported Supported Supported

Table 3* —Impact of e-business on logistics processes
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Process  performance Impact

dimension
Firm A Firm B Firm C Firm D Firm E Firm F
Custo.mer Cost 3 4 2 1 2 1
service

Time 4 5 4 4 3 2

Quality 5 5 3 4 4 3

Average 4 4.7 3 3 3 2

Ordering Cost 3 3 2 3 1 1
Time 5 5 3 5 2 2

Quality 5 5 3 5 2 2
Average 4.3 4.3 2.7 4.3 1.7 1.7

Procurement Cost 3 2 n.a. 1 1 1
Time 4 1 n.a. 2 2 2

Quality 4 4 n.a. 2 1 2
Average 3.7 2.3 n.a. 1.7 1.3 1.7
Total Average 4.0 3.8 285 3 2 1.8

*Based on the information gathered by the empirical study (management assessment), results
have been derived from the average of the dimensions of each logistics process. A five-point
scale was used ranging from 1 (no impact) to 5 (extensive impact).
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