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Abstract

Within the framework of this paper the impact of e-commerce on transport is
examined and discussed. This relatively new way of commercial activity affects
modern way of life and also the environment and energy consumption. The paper
attempts to identify the advantages and disadvantages of e-commerce in regards
to freight transport and person trips. The use of Internet is also examined as a
precondition for the success of e-commerce. Results have shown that there is
need for further research in order to obtain more robust results about the
implications of e-commerce on transport.
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1 Introduction

It is well known that the number of road motor vehicles has continuously been
increasing all over the world. The car density in the EU has been doubled in the
last 25 years to reach 463 cars per 1000 inhabitants in the year 2002 [1]. It must
be mentioned at this point that the road motor vehicles are over 800 per thousand
inhabitants in the United States [2], which means that the EU figure will be
expected to further increase in the near future. It is also worthwhile to mention
here that the number of passenger cars in the United States was 129.7 million in
the year 1996 [3]. According to estimates by the Organization for Economic
Cooperation and Development (OECD), the total number of vehicles in OECD
countries is expected to grow by 32% from 1997 to 2020 [4]. All the above-
mentioned data lead to the conclusion that traffic and environmental associated
problems will continue to grow in the forthcoming years unless certain measures
will be implemented. One way to affect transport demand and reduce the number
of trips made by passenger cars is the introduction of e-commerce.
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e-commerce is mainly based on the development of the Internet. According to
Eurostat [1] access to the Internet increased for both EU households and
enterprises in the year 2004. More specifically, the level of households’ access to
the Internet in the EU-25 was 42% (the population considered is from 16 to
74 years of age), while that of enterprises was higher at 89%. According to the
same source in some countries the level was over 95% of all enterprises (with
more than nine employed people) while in all the other countries of the EU-25
for which data are available, this level was over 70%.

The percentage of households with access to Internet for the period
2002-2004 is presented in Table 1 for various European countries.

Table 1: Households that have Internet access at home (%).
Year 2002 2003 2004

Country
Denmark 56 64 69
Norway - 60 60
Germany 46 54 60
Luxembourg 40 45 59
Netherlands 58 59 -
United Kingdom 50 55 56
Finland 44 47 51
Austria 33 37 45
Ireland - 36 40
Spain - 28 34
France 23 31 34
Italy 34 32 34
Portugal - 22 16
Greece 12 16 17

Source: [5, 6].

According to a survey, which was carried out by VPRC on behalf of the
GRNET in Greece [7], the use of Internet was 19.5% (sample size for the year
2005: 2741 people, age>15 years old) in year 2005 (19.7 and 19.9 for the years
2004 and 2003 respectively). The results of the same survey show that the use of
Internet for searching information about products and services was at a
percentage of 17.6% (year 2005). When it comes to e-shopping the percentage of
people who answered “yes” was 20% (products and services include CD, DVD,
video-tapes, consumables for computers, software, video games at a percentage
of 51% of the total products and services refer to e-shopping). It is also very
interesting to notice that a percentage of 44.6% stated that they had previously
visited the respective shops before they finally proceeded with e-shopping. That
practically means that nearly half of the people who actually did their shopping
through the Internet also made a trip to the shop just to be informed about the
product.
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According to the results of a recent survey among the 500 largest enterprises
in Greece concerning the use of e-commerce, 82.2% of the enterprises had a
website in year 2004 (the respective figure for the year 2003 is 80.6%) [8].

The results of a survey carried out by the National Statistical Service of
Greece concerning the reasons for which people do not have access to the
Internet from their homes [6, 9] are presented in Table 2.

Table 2: Main reasons for not having Internet access from home (adults).
Year 2002 2003 2004
Reasons
Available connection elsewhere 7.70% 5.39% 9.70%
High cost of the equipment 21.60% 28.81% 45.50%

High cost of the Internet connection 17.60% 26.32% 36.55%
Lack of confidence about how to use 7.40% 16.46% 26.31%
the Internet
Security of personal data 1.30% 11.01% 20.09%

Source: [6, 9].

2 The evolution of e-commerce

The rapid evolution of the Internet led to the rapid evolution of e-commerce.
e-commerce between enterprises started in the decade of 1970s with the
introduction of the Electronic Funds Transfer (EFT) [10].

There are a lot of definitions about electronic commerce (e-commerce).
e-commerce can be defined as “any method of using electronic communications
and computer technology to conduct business” [11]. According to Bergendahl
[12] “Electronic Commerce is an activity that makes use of a computer network
(the Internet) in order (a) to exchange information about products and services
including price offers, and (b) to buy and sell products, services, and information
online”.

e-commerce includes Business to Customer (B2C) commerce, Business to
Business (B2B) commerce and Business to Government (B2G) commerce [13],
with the latest to be in the early stage of development yet. Due to the extensive
use of the Internet, e-commerce is also referred as Internet Commerce or
i-Commerce [14].

The spread of e-commerce all over the world is a reality nowadays. For
example the enterprise Amazon in Christmas 2005 managed to sell 2.8 million
items in 24 hours (that means 32 sales per second) [15]. During the weeks before
Christmas 2005 in the United Kingdom the consumers spent more than
£400 million for shopping through the Internet (this amount was higher by
17.5% compared to what happened during the first three weeks of December
2003 [15].

According to Eurostat yearbook 2005 [1] the percentage of individuals having
ordered/bought goods or services for private use over the Internet in the last three
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months exceeded 20% in EU-15 (for men) and 15% (for women). The respective
figures in EU-25 are 15% and 10%. Countries with high figures include
Denmark, Germany, Luxembourg, Finland, Sweden, United Kingdom, Iceland
and Norway. According to the same source, countries with high percentage of
enterprises having received orders online in 2004 include Belgium, Denmark,
Germany, Ireland, Netherlands, Austria, Slovenia, Finland, Sweden, United
Kingdom and Norway. The EU-25 percentage for small enterprises
(10-49 employees)  exceeded 10%, for medium-sized enterprises
(50-249 employees) exceeded 15% and for large enterprises (250 or more
employees) exceeded 25%. The respective figures for EU-15 are 10%, 20%
and 30%.

According to the results of the survey in Greece including the largest 500
enterprises [8], a percentage of 20.8% of the enterprises made on-line sales (the
respective figure for the year 2003 was 18.8%). The results of the same survey
showed that a percentage of 47.1% of the enterprises order their supplies on-line
(the respective figure for the year 2003 was 47.4%).

The success of e-commerce depends on a number of factors [16] as follows:

e Internal driver: cost leadership, reputation, market, business entry

e Internal impediment: finance, risks, expertise

e External driver: product pricing, time spent, convenience, external
relationship

e External impediment: customer expense, delivery time, transaction
risks, access

Profitability of e-commerce depends on the type of the transactions.
Bergendahl [12] has pointed out that “the main profitability of eCommerce is
supposed to come from transactions business-to-business (B2B). In the case of
business-to-consumer (B2C) only a limited number of cases seem to have
become a success”.

Among the parameters affecting the successful deployment of e-markets is
the transport infrastructure. For example, in China [17] “the current
transportation networks are inefficient, the railway transportation system is
overloaded, expressway construction sluggish, and postal system is too slow
with delivery”. This is considered as infrastructure handicap and indicates the
important role transport plays in the development of e-commerce.

3 Impact of e-commerce on transport
The impact of e-commerce on transport can be classified as follows [11]:

Impacts on parties in the supply chain
Impacts on transport demand
®  Impact on distribution
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The urban environment is affected by e-commerce. Bollo and Stumm [18]
conclude that “the use of electronic communication will have a direct effect on
logistics, by production according to demand instead of the storage of large
quantities of products in warehouses and depots, and an indirect effect by
modifying commercial urbanisation and distribution networks in towns”.

The use of the Internet for transport related applications include timetable
information, traffic information and booking transport related services. All these
applications have an impact on the number of person trips daily made and the
transport mode to be used. According to the project BISER [19] the highest
demand levels for general use of Internet based transport services are widely
found in the northern regions of Europe (Germany, UK, Sweden, Denmark, with
central Finland and Paris, France of notable rank). The low demand areas are to
be found in the southern regions of Europe (Spain, Portugal, Italy, southern
France and Greece).

Mobile phones are also used in traffic-related services. Ramirez [20] proposes
an innovative e-business platform that has been developed by a transcross
European consortium within the framework of the IST Information Society
Technologies of the 5™ FP. This technology combines WAP, WEB and
Bluetooth and has made services accessible from the mobile phone.

It is obvious that the trip purpose, which is mostly affected by the
introduction of e-commerce, is “shopping”. It was estimated in the United States
that one out of five person trips was made for shopping in the year 1995 [21]. In
Athens (population 4,137,900 for the year 1996) according to the study on the
development of the metro [22] a number of 6.8 million person trips were made
(year 1996) by all transport modes. In the central municipalities of the study area
the percentage of trips made by private car was 29.7%. The study results showed
that “shopping” was the trip purpose for the 7.5% of these trips. Therefore it can
be said that a number of 151,470 trips was made by passenger cars and
“shopping” was their trip purpose.

The respective figures for Thessaloniki (which is the second biggest city in
the country with a population in the area of one million inhabitants) which are
based on the results of the General Transportation Study [23] are as follows:
1.6 million person trips were daily made in the year 1999 of which 40.6% were
made by passenger cars (either as a driver or as a passenger). The study results
also showed that “shopping” was the trip purpose for the 3.6% of these trips.
Therefore the number of trips having “shopping” as a purpose was 23,386.

It must be mentioned at this point that it is not easy to estimate the percentage
of these specific trips in Athens and Thessaloniki, which could be affected (and
how they can be affected) by a wide introduction of e-commerce. This happens
because there is need for extensive research and data collection concerning
enterprises and consumers. In addition it must be taken into account that:

e people may use their free time in order to make other types of trips (instead
of trips for “shopping”)

e quite often a trip for shopping is part of a wider activity which may include
“return home” or “personal business” etc.
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The improvement of traffic conditions has a positive effect on the quality of the
environment. Ferreira et al. in their research about the assessment of the transport
impacts of e-business in Australia [24] summarize the environmental
disadvantages/energy costs and environmental advantages/energy savings as
follows (Table 3):

Table 3: Environmental impacts of e-commerce.

Environmental disadvantages/Energy | Environmental advantages/ Energy
costs savings

Increase in travel by Light Commercial | More accessible depots.

Vehicles (LCV) for local centre/home

delivery leads to high impact on

Greenhouse Gases (GHG) and air

quality.

More trips lead to increased energy | More efficient logistic routes.

consumption and GHG.

More Freight VKT. Rail freight | Less traffic delays, accidents,

services will be disadvantaged. vehicle  operating costs and

emissions.

Source: [24].

e-commerce may also contribute to the provision of a sustainable transport
system. Gould and Golob [25] have pointed out that “the development of
localized e-commerce could provide more opportunity for sustainable transport.
Commuters could become less car-dependent if personal vehicles were not
needed to make multiple after-work stops, and carry goods home. These
commuters might also find that they might be able to use public transport or
carpools more readily”.

Bussiere and Lewis in their research for Montreal and Quebec [26] have
stated that “on the long term it can be expected that the combination of
autonomous workers, flexible hours and telecommuting could induce a reduction
in the range of 6% of morning peak travel trips, which is significant in the
context of scarce resources for new infrastructures”.

Finally, another important dimension of the e-commerce and more especially
of the B2C is the need to have a very productive system. A major part of the
delivery system is the dynamic vehicle routing (DVR) system. Du et al. [27] in
their research about DVR for on-line B2C delivery have strongly encouraged the
use of the First-Fit-Nearest or the Best-Fit-Nearest algorithm for initial-route
formation.

4 Discussion

e-commerce is a rather complicated issue as far as its impacts on transport are
concerned. Corey [28] has pointed out “in the future, it is expected that
e-commerce will expand well beyond current levels and into all other sectors of
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the global economy such as manufacturing and wholesaling and the production
supply side”.

Hesse [29] has mentioned that “there is some evidence that e-commerce is
likely to reinforce longstanding trends of transport growth, rather than breaking
them”. Hesse has also point out that “future research should be directed towards
the various implications of logistics technologies, organization and
infrastructure”.

The advantages of e-commerce for the enterprises include, among other
things, the increase of the productivity, the reduced expenses on advertisement
and the reduced operational cost. Advantages for the end user include fewer
trips, time and money savings, direct access to services and products on a
24 hour basis, on-time delivery of products etc. The disadvantages of
e-commerce for the enterprises include the complexity of the system
management, the appearance of technical problems concerning the Internet etc.
Disadvantages for the end user include difficulties when trying to have access to
the Internet, problems with reliability and security of data provided through the
Internet and not direct view about the product.

The impact of e-commerce on energy consumption in the transport sector is
not so clear. On one hand the development of e-commerce can lead to the
increase of energy consumption due to the increased use of trucks etc. and
distance travelled (since consumers can be anywhere). On the other hand the
transactions through the Internet can lead to person trip reduction for shopping,
and thus to energy savings due to reduced use of private cars (in the case where
the consumer uses Public Transport, the environmental benefits are questionable
as far as e-commerce is concerned). The development of e-commerce will also
have an impact to the land use system since smaller warehouses will replace
larger ones. Land use for storing will be replaced by land use for vehicle stops
and transshipment.

Since e-commerce also depends on the extensive use of Heavy Goods
Vehicles and also on airplanes as well (operating during day and night) there
might be an external cost of the transport sector due to the environmental
impacts (e.g., noise pollution, emissions etc.).

There is also need for the provision of a suitable policy framework for
e-commerce by the governments in order to secure fair-trading for all the actors
involved.

It is clear that further research is needed in order to obtain more robust results
about the impact of e-commerce on transport and the environment.
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