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E-Commerce-induced 
Change in Logistics
and Transport Systems

Reducing Information Deficits
and Timely Creation
of Regulatory Frameworks1

E-commerce is linked with great expectations of sus-
tained improvements in economic organisation, such as
an increased ability to respond to changes in demand,
greater cost efficiency, new services and new impulses
for the labour market. A precondition for this, however,
is the appropriate optimised reorganisation of both
logistic and transport systems. In this context, it is nec-
essary to describe appropriate development scenarios,
since the right foundations for planning must be created
to make it possible for the increasing share of e-com-
merce-based transactions to be well managed. This is
true particularly for the economic structuring of logisti-
cal and transport systems. Potentially undesirable eco-
logical side effects must be considered. There is still a
need for considerable research in this regard, including
in Germany. According to the currently available infor-
mation, it is becoming evident that, following the end of
the internet euphoria of recent years, the spread of e-
commerce is now proceeding in more evolutionary fash-
ion. Economic policy should therefore make the most of
the breathing space provided to better prepare for these
changes ahead.

Fundamental changes
in the transaction system of the economy

The possibility of very rapid exchange of information
not only between people but also directly between tech-
nical systems ('embedded communication') via elec-
tronic communication networks such as the internet has
created new applications to increase economic effi-
ciency. Their use can change economic organisation
quite fundamentally.2

'E-commerce' as a new form of transaction focuses _

in accordance with the now more or less completely
accepted definition _ on electronic trade in products and
services that can be bought or sold over the internet. 'E-
business' describes an economic model of transaction
and organisation in which all business processes are
carried out via the internet. This therefore also includes
the pre- and post-transaction and interlinked issues
related to aspects of purchases and sales (i.e., informa-
tion, advertising, customer service, transport logistics,
etc.).

However, the excessive expectations of the initial
years of e-commerce and e-business euphoria, concern-
ing the rapid diffusion of electronic transaction systems,
have remained unfulfilled up to now. The current world-
wide crisis of 'dot.com' companies is a drastic example
of this. Many current e-business models are obviously
not suitable for long-term acceptance by internet users.
E-commerce or e-business will only be successful if e-
business models become more profitable than tradi-
tional business models.

This, however, requires the successful integration of
new digital information and communication processes
with 'old' ones (i.e., processes bound by the limitations
of physical handling and transport of goods) in the pro-
duction of material goods. The development of both
logistical and transport systems that are appropriate for
e-commerce assumes a key role if e-commerce is to suc-
ceed in areas other than digital goods and services.3

This is a double challenge: at the company level,
appropriate logistical systems have to be conceived and
implemented; at the aggregate level, the linked services
and changes in demand for freight transport have to be
measured and forecasted. Their long-term and struc-
tural change effects with regard to both their extent and

1  This report is the result of a co-operation between the German Insti-
tute for Economic Research (DIW), Berlin, and the Fraunhofer Appli-
cation Centre for Transport Logistics and Communications Tech-
nology, Nuremberg. (Leader: Prof. Peter Klaus, D.B.A./Boston Univer-
sity).

2  By means of local wireless communications standards, such as Blue-
tooth, as well as universal wireless communication standards, such as
the GSM, GPRS and UMTS family of standards, the possibilities of
shaping e-commerce and e-business can be even further expanded,
since the need for fixed line internet access becomes unnecessary. Not
least for this reason was it possible to create completely new mobile
(m)-commerce, or m-business markets, which, according to the
demands of communication, open up a wide range of further possibili-
ties. Cf. also EITO: European Information Technology Observatory
2001, Frankfurt./Main 2001, pp. 236-281. A highly critical evaluation
of the market chances of Bluetooth and m-commerce can be found in J.
Leadbetter: Wireless Secrets and Lies. In: The Industry Standard, 25
June 2001. http://www.thestandard.com/article/0,1902,27206,00.html

3  Digital goods and services are taken to be those digitally transfera-
ble objects that, against payment, are of economic use to the recipient
_ such as software, electronic music, electronic books _ or also those
services that can be transmitted to the customer digitally _ such as tax
or financial advisory services. Since, in the case of digital goods, the
entire 'order-to-payment' transaction can be accomplished via elec-
tronic networks, there is no media break in the trade of these services.
This makes the internet a very cost-effective transaction medium for
digital goods.
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development over time are particularly hard to predict.
Finally, the consequences for both transport infrastruc-
ture and the environment must be analysed _ which will
lead to a need for timely policy action in these particular
areas of economic policy. The following sections provide
initial conceptual approaches to solutions and estimates
with regard to the logistics- and transport-related prob-
lems.

Dismantling digital
and physical value chains

With regard to the expansion of e-commerce, the differ-
entiation between digital goods and services4 on the one
hand and, on the other, physical goods and direct and
localised people-related services has become very impor-
tant.5

Following the rapid cumulative depreciation of com-
munication and distribution costs for digital goods and
services based on a world-wide electronic network, a
dismantling between both types of value-added chains
will occur.6 In that process, two opposing tendencies
become evident with regard to changes in transport and
logistics:

– There is a progressive substitution of physical goods
with digital goods, of storage and transport services
with efficient electronic communication processes _

such as the substitution of inventory stocks with
electronic processes to track deliveries ('tracking and
tracing') _ and of multi-stage, intermediate invento-
ries, transports with single-stage direct transport.
This tendentially reduces the share of value-added of
classic transport logistics and of follow-up transport
services in relation to total value-added.

– The increasing world-wide division of labour in pro-
duction, especially in just-in-time provision and dis-
posal processes, is leading to an expansion of trans-
port distances, to ever smaller transport batches and
to an increased transport frequency. Demand for
express services in particular is rising.

Because of the countervailing effects outlined above,
the determination of a quantitative net effect on trans-
port development induced by e-commerce is feasible
within a framework of an integrated analysis (cf.
figures 1 and 2).

This transformation of the transaction system does
not proceed without friction; it creates winners and los-
ers. Under these conditions, economic policy must
accompany this transformation in a targeted manner.7

While the information and communication process is
increasingly shifting towards the electronic medium,
physical goods must still be delivered from the place of
production to the consumer by traditional means of
transport. Here, new forms of the division of labour are
emerging (outsourcing, the creation of virtual companies
as contract-specific units, etc.), which are characterised
by network association between the various actors.
Thus, supply chains become supply networks that have
to be adapted to the new opportunities _ in accordance
with changing transaction costs.

In addition to pure price competition, other factors
are also becoming increasingly significant strategically
in the competition for customers, such as the ability to
supply customers 'just-in-time',8 or the introduction of
the concept of 'efficient consumer response' in the con-
sumer goods industry.9

The consumer's purchasing desire is the starting
point for a new value chain.10 Where there is a high
degree of willingness to pay for consumer-specific prod-
ucts, the principle illustrated below could be indicative.

Transition from mass production
to mass customisation

The differentiation between goods and services result-
ing from mass production on the one hand and goods
and services from customer-specific mass production
('mass customisation'), or even individual production

4  Cf. W. Seufert: Handel mit digitalen Gütern. DIW Report on behalf of
the German Bundestag, Berlin, 2000.
5  Cf. A. Susarla, M. Parameswaran, A. B. Whinston: Emerging Market
Structures in the Digital Supply Chain, University of Texas, 2001,
http://cism.bus.utexas.edu/

6  Cf. P. Evans, T. S. Wurster: Blown to Bits _ How the New Economics
of Information Transforms Strategy. Harvard Business School Press,
Boston, Mass. 2000.

7  Cf. also G. Erber with S. Bach and H. Joffie: Wirtschaftspolitische
Aspekte des E-Commerce: Themen und Akteure. DIW Report for the
German Bundestag, presented to Office of Technology Assessment in
the Bundestag, Berlin, July 2001.
8  This, for example, was dramatically illustrated in the delivery prob-
lems of many U.S. e-commerce traders, who, in 2000, found themselves
unable to deliver presents in time for Christmas.
9  Cf. P. Klaus: Willkommen im ECR-Zeitalter _ logistischer Quanten-
sprung in der Konsumgüterwirtschaft? In: Tagungsband zum 2. Wis-
senschaftssymposium der deutschen Logistik-Akademie (DLA),
Bremen 1997, pp. 7-15. 
10  One must, however, take into consideration that, at present, mainly
standardised mass products are still offered via the internet, since
most companies continue to align their production along the mass pro-
duction model. 
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('built-to-order') on the other will, in future, have a more
important role, given the cost-efficient electronic com-
munication between consumer and producer.11

In a system of mass production, the producer
required no detailed knowledge about an individual cus-
tomer before commencing production. The customer
was, for the most part, offered standardised products,
for which a certain type of representative consumer had
served as a model. In a system of customer-specific indi-
vidual production within flexible mass production sys-
tems, however, production only commences once cus-
tomers have specified their preferences for a product.
And _ as the clothing industry clearly demonstrates _

this makes graduation of the different consumer groups
right down to made-to-measure production possible.12

The speedy reduction of transaction costs due to
electronic trading systems, in which the consumer's
wishes and willingness to pay can be ascertained,
makes it possible for customer-specific production to
expand significantly into other economic areas.

With the falling costs of interactive information
gathering via the internet, many producers have an
incentive to expand their product range according to
specific customer demand. Because consumers are will-
ing to pay more for the creation of a customized product,
companies are able to siphon off a larger share of the
consumer surplus.13

Competition of Transaction Models

For the transport economy, direct transport from pro-
ducer to consumer would, in this production scenario, be
more expedient since it could eliminate the transport
diversions of hierarchical distribution.

However, to date the logistics of traditional mass
production are focused on hierarchical distribution. This
can be shown to be inefficient, however, if customers
from a heterogeneous market environment make large
numbers of individual purchases from retailers or pro-

11  Cf.: B. J. Pine III: Mass Customisation _ The New Frontier in Busi-
ness Competition. Harvard Business School Press, Boston, Mass. 1993.
12  Computer companies such as Dell have recognised the advantages
of such a form of production and made it a successful basis for their
business model.

Figure 1

Effects of E-Commerce on Logistics and Transport

Source: Fraunhofer Application Centre for Transport Logistics and Communications Technology, Nuremberg.

Effects on transport
and logistic systems

Effects on important
'supply chains'

"Last ile" B2C distribution,m
e-commerce and disposal

Commercial supply logistics,
logistics for consumer goods

Industrial logistics, B2B supply
and spare parts logistics

Raw materials logistics,
bulk commodities

Individual logistics, telework,
purchases

Other logistics systems,
documents, events, etc.

Foodstuffs, consumables

Clothing and other
consumer durables

Accommodation

Entertainment and leisure

Health

Mobility, communication,
automobiles, telecoms, etc.

Other

Demand-side
changes,

new 'e'-behaviour

Supply-side
changes,

new 'e'-technologies

13  Mass production in the classic sense gives the producer the role of a
market maker, who provides the market conditions with regard to
product development without taking care of particular consumer pref-
erences. Henry Ford expressed this in the 1920s with his remarks on
the colour options of the T-Model, namely that all customers could
have the colour of their choice _ as long as it was black. In the 'mass
customisation' model, this role is passed to the buyer. 
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ducers who, geographically, are quite far distant from
each other. Since consumers, as a rule, like to receive
their purchased product as soon as possible, both the
length of time before delivery and its cost become
important factors in the decision as to whether a product
should be purchased directly or electronically.

For the purposes of a dislocated supply chain, the
logistics used by mail-order services and by parcel
express services are more suitable. They are much more
strongly oriented towards bundling a product stream of
individual parcels and express goods from a variety of
locations via appropriate steps of aggregation and deliv-
ering directly to the consumer.

Development of E-Commerce

From a currently still very low base, estimates suggest
substantial growth in electronic commerce activities.
Measured on turnover and linked logistics and transport
services, electronic commerce between companies (B2B)
and the sale of products to consumers (B2C) are espe-
cially important.

A DIW study carried out for the Baden-Württem-
berg-based Academy of Technology Assessment gives a
survey of various forecasts on the turnover of e-com-
merce in Germany.14 In a study by Deutsche Bank
Research, e-commerce turnover in Germany is estimated
to reach between 300 to 400 billion euro by 2005 (in
1998, this stood at 1.5 billion euro).15 A study by For-
rester Research forecasts that 400 billion euro worth of
turnover will already be attained in 2004.16

Across the board, these forecasts correspond to a
doubling every year on average. The Deutsche Bank
Research study assumes that, in future, at least three-
quarters of turnover will be achieved in business-to-
business (B2B). Correspondingly, business-to- consum-
ers (B2C) is accorded decidedly lower significance where
company turnover is concerned. According to the For-
rester Research study, the share of the B2C segment
could be less than 15% both in the United States and in
western Europe over the next few years.

E-Commerce
and demands on the transport system

in business-to-business (B2B)… 

The quantitative effects on the transport system are, for
the most part, unresearched. In general, business trans-
actions could more frequently be carried out directly
between producing and manufacturing companies to the
exclusion of wholesale trade. Under such conditions, the
collection and distribution function normally assumed
by wholesale business no longer applies. This could lead
to a larger number of orders, each with a lower order
volume. In addition, it is anticipated that the tendency to
enter business relationships with geographically distant
businesses will become even stronger through electronic

Figure 2

Transport Linkages Between 
Selected Industries

Source: Fraunhofer Application Centre for Transport Logistics and Communications 
Technology, Nuremberg.

Industrial sectors

Agriculture and
forestry

Mining, quarrying,
construction

Electricity

Petroleum

Metal processing

Chemical industry

Wood, paper,
glass, rubber

Automobil /vehiclee
production

Electrical
engineering

Furniture

Clothing

Foodstuffs,
consumables

Services,
waste disposal

In
du

st
ria

l
w

ho
le

sa
le

tr
ad

e

In
ve

st
m

en
t

go
od

s
in

du
st

ry

C
on

su
m

er
go

od
s

C
on

su
m

pt
io

n/
co

ns
um

er
-r

el
at

ed
w

ho
le

sa
le

tr
ad

e

R
et

ai
lt

ra
de

C
ra

fts
,s

er
vi

ce
s

Value-added sectors

Households

Food, clothing, accommoda-
tion, health, entertainment

= goods turnover

F
lo

w
of

go
od

s

U

U

U

U U

U

U

U

U

14  B. Preissl, G. Erber, O. Kreh: Arbeitsmarkteffekte und Electronic
Commerce. Report of the DIW for the Academy of TA, Baden-Würt-
temberg, Berlin, June 2000, p. 29 ff.
15  Deutsche Bank Research: E-Commerce: Katalysator für Struktur-
veränderungen in Deutschland. Frankfurt 2000, p. 26.
16  Cf. FTK (Forschungsinstitut für Telekommunikation: Business-to-
Business und Business-to-Consumer Umsätze in Europa, 2000 (http://
www.ecin.de/marktbaromete/daten/umsatz.html).
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commerce. In the wake of these effects an increase both
in the number of transport runs and in transport dis-
tances is anticipated.

In view of the low share of transport costs as part of
turnover for most goods,17 the savings that could be
gained by shortening the value chain via e-commerce
could exceed those costs caused by additional transport
services. A significant effect of higher transport costs
hampering further development is therefore not to be
expected. In this regard, logistical demands support the
trend towards trucking services.

An estimate of the quantitative influence of B2B
trade on freight transport in the Netherlands for the
period 1998 to 2005 has been put forward by the Dutch
Transport and Logistics Association in a 'plea for more
room for freight transport'.18 According to this paper, of
the total 38% increase in freight transport by road in the
Netherlands during this period, one-quarter has been
attributed to electronic-business-related activities
between companies. 

Comparable studies are not available for other coun-
tries.19 It is therefore virtually impossible to assess the
plausibility of these results or their transferability to
other countries. It would be necessary to widen the
quantitative information base on the procurement and
sales of companies within the scope of e-commerce as
well as on the linked demand for transport in a frame-
work that is consistent with the key figures of the offi-
cial statistics, and thereby to improve the conditions for
analysis and forecasts on development.

….and in business-to-consumers (B2C) 

According to the OECD, in 1999, turnover in Germany
in electronic business with consumers reached approxi-

mately 2 billion German marks.20 This corresponds to a
share of 0.5% of retail sales. Most forward estimates
assume growth rates of between 100% and 200% in the
next few years.

Transports generated by e-commerce influence both
freight and passenger transport. While the traditional
route for material goods initially leads from the pro-
ducer of the product or a central trading depot to retail
shops, from where consumers collect their goods them-
selves and transport them to their residence, the supply
through e-commerce proceeds directly from a central
depot or producer to a household. Such finely con-
structed distribution places different demands on the
way in which transport is organised than does the sup-
ply of individual retail outlets. Delivery quantities are
smaller and delivery stops more frequent. Instead of a
few large trucks, larger numbers of smaller vehicles are
required. On balance, larger numbers of journeys are
required of freight transport. In the previously cited
study of the Dutch transport and logistics association,
this increase is estimated at approximately one-fifth of
the total anticipated additional journeys in freight trans-
port during the period 1998 to 2005.

The Nuremberg-based Fraunhofer Application Cen-
tre for Transport Logistics and Communications Tech-
nology has carried out a detailed logistics study, taking
as an example the delivery chain in food supply. In 2000,
turnover in food retailing stood at about 240 billion Ger-
man marks. This was based on a transport volume of
approximately 270 million tonnes (approximately 7% of
total freight transport in Germany), delivered to retail
shops by food producers.

Under specific assumptions regarding the volume of
transport for intermediate production, transport devel-
opment scenarios can be derived for orders induced by
e-commerce. Thus, with a 5% net expansion of the share
of e-commerce as part of total retail trade volume, an
additional 8 000 trucks would be needed to carry out
deliveries. This would correspond to an increase by
about half in the currently used number of vehicles for
courier, express and parcel services.

The extent of additional road transport is obviously
also determined by the efficiency of the supply system.
In view of the considerable costs associated with com-
missioning and delivering household-related deliveries,
there is, from an economic viewpoint, a need for bun-
dling and rationalising such delivery tours.21 The

17  The share of transport costs as part of production value for most
groups of goods constitutes less than 1%. Transport costs are more
significant only in terms of building materials (9%), agricultural and
forestry goods (3%), foods and drinks (3%), and timber manufacturing
(2%). Cf. R. Hopf and H. Kuhfeld et al.: Verminderung der Luft- und
Lärmbelastung im Güterfernverkehr 2010. Berichte des Umweltbunde-
samtes, Berlin, p. 220 ff., see also H. Kuhfeld, H. Schlör and U. Voigt:
Ökonomische Folgenanalyse im Rahmen des TAB-Projektes 'Optionen
zur Entlastung des Verkehrsnetzes und zur Verlagerung von Strassen-
verkehr auf umweltfreundlichere Verkehrsträger'. DIW-Report for the
German Bundestag, Berlin, 1996, p. 154 ff.
18  Transport en Logistiek Nederland: Nieuwe wijn in oude zakken,
Zoetermeer 2000 (http://www.tln.nl) 
19  Even in a seminar on the subject of 'Effects of E-Commerce on
Transport' organised by the OECD and the European Conference of
Transport Ministers, the observations and estimates put forward were
mainly of a qualitative nature. Cf. European Conference of Ministers of
Transport and Organisation for Economic Cooperation and Develop-
ment: Joint OECD/ECMT Seminar on 'The Impact of E-Commerce on
Transport', Paris, 5-6 June 2001, Conference Papers. 

20  J. Coppel: E-commerce: Impacts and Policy Challenges. Organisation
for Economic Cooperation and Development, Economics Department
Working Papers, No. 252.
21  P. Klaus: Zum materiellen Internet _ Herausforderungen des E-com-
merce an die Logistik. In: W. Scheffler and K.-I. Voigt (eds): Entwick-
lungsperspektiven im Electronic Business, Wiesbaden 2000, pp. 133-
152.
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increasing market size of B2C commerce improves the
possibilities for realising appropriate logistical models
(e.g., collective deliveries, 'pick-up points', etc.) to mini-
mise additional traffic volume and therefore to achieve a
degression of costs. Ultimately, the development of
transport and logistical costs 'on the last mile' could be
decisive for the success of B2C commerce.

Private shopping tours by consumers are of great
significance in terms of traffic and transport. In 1998,
some 116 billion passenger kilometres, about 12% of
total traffic volume, were expended on this activity (see
table 1). In this context, the passenger car, at 71%, was
the most widely used form of transport.22 A notable
reduction of trips by car, as a result of greater levels of
e-commerce, would therefore lead to a noticeable easing
effect, since a significant share of these tours are concen-
trated in conurbations and city centres, where traffic
density is, in general, extremely high. In a current study,
the effects of B2C commerce on the frequency of shop-
ping journeys were studied for different groups of
goods,23 illustrating the probability of a decline in the
importance of personal journeys taken to acquire goods
as well as the probable internet share. The results show
that traffic-avoiding effects of individual journeys are
estimated to be low, and that this potential is assumed

to be more than compensated for by the increase in
freight transport.

Effects on transport services

Many of the changes in the logistics affecting transport
have determined developments in freight transport for a
number of years _ independently of the establishment of
e-commerce. Thus, for example, factors such as the fur-
ther differentiation of the division of labour, with its
concentration on respective key competencies, the inter-
national orientation in terms of acquisitions and sales,
the reduction in warehouse holdings and the 'just-in-
time' deliveries, as well as the tendency towards small-
scale shipments and tight delivery schedules, influenced
the extent of transport services, their spatial structure
and decisions on organising both traffic and mode of
transport even in the past.24

Since German unification and up to the year 2000,
total transport services had risen by 29% to 492 billion
ton kilometres and therefore clearly exceeded the
increase in real GDP (18%). As a net effect, almost all
additional transport services were made by road freight
transport. Rail freight transport registered a decrease
until 1996, although services here have risen again
slightly since then. Inland waterway transportation has
also seen a slight increase. Transport by trucks
accounts for a 71% share of the total transport market
(in ton kilometres), rail transport for 15%, and inland
waterway transport for 14%.

22  Federal Ministry for Transport, Construction and Housing (eds).,
By: S. Radke (DIW): Verkehr in Zahlen 2000, p. 223.
23  A typology of marketing goods underlies this study: 'Convenience
Goods' (products for daily use), 'Shopping Goods' (e.g., clothing, furni-
ture, toys) and 'Speciality Goods' (specified goods and brands at which
consumer preferences are specifically targeted). Cf. O. Janz: Mehr
Verkehr durch E-Commerce? _ Eine Analyse der Auswirkungen des
E-Commerce-Wachstums (B2C) auf den Verkehr. In: Zeitschrift für
Verkehrswissenschaft, Heft 1/2001, p. 48 ff.

Table 1

Development of Shopping Traffic1 in Germany
In billion passenger kilometres

 Modes of Transport 1991 1992 1993 1994 1995 1996 1997 1998

On foot 8.9 9.0 9.0 9.0 9.0 9.0 9.0 8.9

Bicycle 4.6 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Public passenger road transport2 15.1 14.6 14.4 13.9 13.8 13.7 13.6 13.6

Rail3 4.5 4.6 4.7 6.3 6.1 6.5 6.3 6.1

Road4 74.8 77.2 78.9 78.3 79.5 80.7 81.5 82.4

Total 108.0 109.9 111.7 112.0 112.9 114.4 114.9 115.5

1 Shopping trips or visits to service companies, including public offices, doctors, etc. — 2 Public passenger road transport, including small businesses with fewer than six 
buses. — 3 Including city trains; from 1994 onwards a new calculation method is in place. — 4 Motorised individual road transport: passenger cars or motor cycles.
Source: DIW calculations.

24  Cf. for example, R. Hopf, H. Kuhfeld et al., p. 35 ff.
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No clear trend is yet discernible regarding the effects
of electronic trade on transport services. In the medium
term, a certain increase is anticipated for transport by
trucks as a result of B2C commerce. We also consider a
possible fall in the shopping tours of households. It is
not yet possible to say how successful logistical models
of product delivery that combine attractive service, cost
efficiency and a bundling of tours will be with a
stronger expansion of B2C commerce.

In trade between companies, e-commerce leads to
changes and possibly to a shortening of value-added
chains. For transport developments, those logistical fac-
tors that up to now have contributed to an above-aver-
age increase in freight transport (as measured against
GDP) and have favoured trucks as a means of transport
will remain the driving forces in the future.

Conclusion

Some of the outlined relations point to an increase in
freight transport that has been brought about by e-com-
merce. However, these do not point to fundamentally
new transport-generating effects, but rather to evolu-
tionary increases of an already evident trend.25

An aggregation of individual effects and a quantifi-
cation of the net effect in transport services is currently
not possible on a general economic basis, given the lack-

ing basic statistical data. It therefore seems sensible to
analyse the connections on a more strongly disaggre-
gated level of economic areas or even at the level of
product-specific value chains. The effects of a reduc-
tion in physical and material goods and ever more
demanding logistics can be concretely observed and
measured on the basis of case studies. To be able to
derive a complete picture of the development, case stud-
ies and scenarios for individual sectors must be inte-
grated step by step into a consistent framework. In addi-
tion, the statistical scope of the economic and transport-
related effects connected with e-commerce should be
taken forward as quickly as possible.26

Transport and environment policy could, given the
possibility of a considerable expansion of transport
services, determine a need for action particularly where
road networks are concerned. In the case of long-dis-
tance transport within the scope of B2B trade, rail and
inland waterways would be attractive alternatives to

Table 2

Freight Transport in Germany1

In billion ton kilometres % Change on the previous year

1970 1980 1990 1991 2000 20152 1970 
to 1980

1980
to 1990

1991
to 2000

2000
to 2015

Rail 71.5 64.9 61.9 80.2 76.0 116.0 –1.0 –0.5 –0.6 2.9

Inland waterways 48.8 51.4 54.8 56.0 66.5 88.0 0.5 0.6 1.9 1.9

Road 78.6 125.4 169.9 245.7 349.4 485.0 4.8 3.1 4.0 2.2

Long-distance freight transport3 42.5 81.0 120.5 180.6 · 401.0 6.7 4.1 · ·

Local freight transport4 36.1 44.4 49.4 65.1 · 84.0 2.1 1.1 · ·

 Pipelines 16.9 14.3 13.3 15.7 14.9 ·

 Total 198.9 241.7 286.6 381.9 491.9 689.0 2.0 1.7 2.9 2.3

1 Until 1990, west German federal states; from 1991, all federal German states; incl. foreign trucks. From 1998, changed survey system. — 2 Forecast for the federal trans-
port infrastructure plan, on behalf of the German Ministry for Transport, Construction and Housing. — 3 From 1980, excluding transport of long-distance heavy goods vehi-
cles of plant-operated traffic up to and including 4 tonnes, and towing vehicles up to and including 40 kW. — 4 Since 1990, excluding cross-border local transport of German 
heavy goods vehicles, and excluding available local transport according to para. 4 of the freight transport law or the regulation on transport availability agreed in accordance 
with this law.
Sources:   Federal Office for Freight Transport; Federal Statistical Office; Federal Ministry for Transport, Construction and Housing; DIW calculations.

25  For the development until 2015 prognoses have been put before the
German Federal Ministry of Transport, Construction and Housing.
According to these, the performance in all freight traffic between 1997,
the base year for the prognosis, and 2015 is anticipated to increase by
53%, to 690 billion ton kilometres. It is assumed that services in
freight transport will continue to grow more rapidly than GDP. Cf.
German Federal Ministry for Transport, Construction and Housing:
Verkehrsbericht 2000, Berlin 2000, p. 58ff.
26  Cf. S. Schnorr-Bäcker: Neue Ökonomie und amtliche Statistik. In:
Wirtschaft und Statistik, Heft 3/2001, p. 165ff.
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road freight transport. In local transport 'along the last
mile', the need for bundling, already determined from an
operational angle, and the rational handling of transport
by means of appropriate infrastructures (such as collec-
tion and 'pick-up points', etc.) and the creation of trans-
port regulations should be supported. Cost-effective
solutions for the material internet would simultaneously
take forward the diffusion of e-commerce. And this
could become an important factor in the international
competition for optimal economic location.

Georg Erber, Peter Klaus and Ulrich Voigt


