
Abstract

Contemporary logistics management has become more transport-intensive due, for
example, to the centralisation of production and strategies aimed at reducing stocks.
Transport costs are increasingly traded off against other logistical costs and seem to
have lost importance in strategic decision making. At the same time, transport policy
aims at regulating freight transport demand by raising its costs, for example, via
taxation. In addition, investment in infrastructure lags behind growth in transport,
potentially resulting in increased congestion. In view of logistical trends, what will be
the impact of an increase in transport costs? Book and newspaper supply chains were
examined as case studies.
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1 Introduction

1.1 Background

It is now four decades since Drucker (1962) published his influential article, entitled
‘The economy’s dark continent’. He argued that in physical distribution, significant
improvements could be achieved in terms of costs as well as quality. The key to success
would be a holistic approach to distribution. At that time, packaging, storage,
transport, and other tasks were typically performed in isolation, often receiving little
attention.
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It took several years before the concept of a more holistic approach to distribution was
accepted, among other things because it was not common to evaluate the full cost of,
for instance, stocks. This obviously weakened the argument for raising transport costs
in order to reduce previously unrecognised costs, despite the fact that others, such as
Lewis et al. (1965), had demonstrated that by spending more on transport, for example
by centralising warehouses and switching to airfreight, total costs could be reduced. 

Nevertheless, in the following decades, logistics management gradually emerged as a
new discipline, evolving continuously and resulting in an increased integration of
production and distribution (see for instance Bowersox et al., 1986). The relative
importance of logistical inputs changed substantially, due in part to the new
perspective on logistics. Today, attention is focused on minimising the cost of
producing and storing products, with major emphasis on stock minimisation
(Svensson, 2002). Freight transport costs, in contrast, no longer seem to be of strategic
importance. Empirical studies have shown that transport costs are hardly recognised
when shippers make strategic decisions that have transport implications (Bus et al.,
1999a; McKinnon, 1998). In addition, logistical restructurings, aimed at less intensive
employment of factories, warehouses, and stocks, have often resulted in increased
freight transport demand. Centralisation for instance has resulted in longer average
transport distances, whereas many strategies aimed at stock reduction (for example,
higher order frequency or just-in-time delivery) have required more transport
movements (McKinnon and Forster, 2000; NEI, 1999). The literature suggests that
these trends have been enabled by falling transport costs in real terms (Cooper et al.,
1998; McKinnon, 1998; NEI, 1999). It is for this reason that, despite intensified
transport, there has been a decrease for the typical shipper in the share of transport
costs in turnover (see Figure 1.).

FIGURE 1 Logistical costs as percentage of revenues for a typical European shipper

Source: A.T. Kearney (1999).

1.2 Research question

The previous section indicated that transport costs are gradually considered a less
important area of interest in logistics management. The central question in this
contribution is whether this situation is sustainable in the long term. There are
indications that within Western Europe, transport costs could increase substantially in
the near future. Various governments have implemented or announced higher taxes

CHAPTER 5

2

Administration

Stocks

Warehousing

Transport

16

14

12

10

8

6

4

2

0

%

1987  1993   1998                    2003 (plan)

1.5

3

2.8

7

1.4

2

2.1

4.6

1.2
1.4

2

3.1

1.1
1.1
1.5

3.1



on (road) freight transport (Switzerland, Germany, Austria, Sweden, the UK, and the
Netherlands). In addition, a full internalisation of the external costs of freight
transport has long been advocated by the European Commission. Apart from that, it
should be observed that governments no longer allow freight transport to grow
unabated. In this context, several local and national governments have restricted
access to their territories in terms of freight vehicle movements or time periods. Apart
from this, governments are increasingly reluctant to expand infrastructure in response
to growing transport demand, mainly for environmental and financial reasons. Given
the ever-increasing demand for freight transport, this must inevitably result in
increased congestion on transport networks.

Transport policy and logistics practice thus seem to be on a collision course. Yet, to
what extent are manufacturers, their suppliers, and their customers prepared for a
future increase in transport costs or in congestion? Is it not the case that they have
become too vulnerable due to their increased dependency on freight transport, or are
logistical organisations more flexible than they at first seem? Will or should freight
transport and its associated costs be considered more as strategic issues? In addition,
regarding transport policy, aren’t policy makers overestimating the effectiveness of
this instrument, or do business managers systematically underestimate the cost of
freight transport in their efforts to reduce other costs? 

1.3 Plan of the contribution

The above questions were addressed in Runhaar (2002). The main findings will be
presented in this contribution, which is structured as follows. Section 2 discusses the
conceptual framework of the study as well as results from related studies. In Section 3,
the research methodology is presented. The book and newspaper supply chains,
which were examined as case studies, are briefly described in Section 4. The main
logistical effects of two scenarios in which transport costs and congestion were
assumed to increase, are presented and analysed in Section 5. Finally, in Section 6, the
main conclusions are drawn and a number of points of discussion are raised

2 Conceptual framework and related studies

2.1 Conceptual framework

The study focused on the relationships between transport costs and the logistical
organisation of production and distribution. This relationship was conceived as two-
way: a given organisation of production and distribution results in a certain demand
for transport and, with that, generates transport expenditure. On the other hand this
expenditure may have an impact on the way in which the logistical organisation is
designed, in particular those dimensions that affect the magnitude of transport costs
(for example, location choice). Figure 2. depicts the conceptual model that underlies
this perspective. 
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FIGURE 2 Conceptual framework
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2.2 Definitions

The logistical organisation of production and distribution was operationalised in the
light of its relationship to freight transport demand (expressed in modal choice,
vehicle movements, and vehicle kilometres). For this purpose, a framework developed
by McKinnon and Woodburn (1996) was used. These authors identified three groups of
logistical decisions that had contributed to growth in the demand for freight transport,
namely:

• the logistical structure: the structure and spatial pattern of the production and
distribution network, affecting the distances over which freight has to be
transported, as well as modal choice;

• scheduling of the product flow through the network: including the flexibility or
frequency with which orders are shipped, and customer service in terms of lead
times and delivery reliability - these factors have an important impact on modal
choice and on opportunities to consolidate shipments;

• management of transport operations: the process in which individual shipments
are converted into physical transport movements, taking in to account lead times
and delivery reliability - this process has an important impact on the efficiency of
freight transport (which can be expressed in the ratio of tonne- to vehicle-
kilometres).

The first two layers were considered as features of the organisation of production and
distribution. Typically, decisions related to these layers are made at a low frequency, in
contrast to decisions related to transport operations (Tavasszy, 1996). By means of a
review of both theoretical and empirical literature, the main factors that affect
transport demand and traffic flows at the level of production and distribution were
revealed (see Table 1.). 
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TABLE 1 Key factors that affect transport demand and traffic flows generated by
production and distribution activities

Logistical structure Scheduling of product flows Customer service

• number of nodes in the • number and locations of • order/delivery lead time

production and distribution stocks • frequency of deliveries

network • stock levels and frequency/ • delivery reliability

• locations of these nodes size of replenishment orders

• nature of product and • required reliability and lead

transformations during time of deliveries

production (in terms of • position of the customer

value density, volume, etc.) order decoupling point

• availability of return cargo

• division of responsibilities 

for transport and logistics

Source: Runhaar (2002).

In the literature it has become common practice to define transport costs broadly, as
shippers typically bear a variety of costs when moving freight (that is, ‘generalised
transport costs’). Apart from expenditures on commercial carriers or own-account
transport fleets (or ‘direct’ transport costs), door-to-door transit times and variations
in the reliability of arrivals due to for instance congestion may generate or affect
additional costs, including (Kanafani, 1983):

• a potential loss in value of a product in transit, either due to interest costs on in-
transit stock or the commercial risk of an obsolete product;

• scheduling costs: productivity losses due to unreliable deliveries (notably in the
case of just-in-time production);

• productivity losses in the case of products or services that only start yielding
revenue when they are delivered (for example, parts services);

• lost sales if delays are unacceptable to customers.

The relative importance of the latter, ‘indirect’ costs vis-à-vis former direct transport
costs, varies from firm to firm. To shippers of high-value goods with a short
commercial life cycle, interest costs of freight in transit and the risk of obsolete
products may be significant. Such shippers therefore tend not to economise on direct
transport costs, but instead to use fast and reliable modes of transport (such as
airfreight). To manufacturers of low-value products, direct transport costs are often
more important. This may result in the use of relatively cheap but slow modes of
transport (such as inland navigation) and decentralised distribution structures. In
most industries, however, direct transport costs gradually have become less important
in decisions concerning production and distribution. An important reason is that over
the past decades, real carrier rates have shown a continuous fall (see for instance Dings
et al., 1999). The share of transport costs in total costs has also fallen (see Figure 1.),
indicating that other logistical costs such as stock costs have become more important.
In addition, customer service (expressed in order lead times and delivery reliability)
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has become increasingly important due to fiercer competition in this area
(Muilerman, 2001). This has sometimes led to a trade-off between direct and indirect
transport costs; for example, in the case of firms which, in order to satisfy customers,
reduce order lead times and accept higher transport costs due to reduced
opportunities for shipment consolidation.

2.3 Impact of increased transport costs: findings from other studies

Increased direct or indirect transport costs might induce various types of logistical
adaptations. Literature in transport economics and logistics management suggests
that direct transport costs may have an impact on the following logistical components
(for an overview, see Runhaar, 2002):

• the market area that is served by a production facility;
• the number of distribution centres and the number of stock points;
• locations of production and distribution centres;
• supplier choice (that is, locations or area of sourcing);
• stock levels and frequency of replenishment orders.

Surveys that assessed the impact of (hypothesised) increases in direct transport costs
however reported adaptations mainly in the area of transport operations (for example,
more outsourcing of transport) and only a few strategic adaptations (McKinnon, 1998;
Muilerman, 2001; Musso et al., 1999; Van Schijndel and Dinwoodie, 2000). This may be
due to different periods, since these surveys were not explicit in the time horizon
employed. In the long term, transport costs may have more substantial effects, among
other things because strategic decisions such as choice of location might be
reconsidered. Another explanation could reside in differences in the level of the cost
increase examined. There are indications that these will have to be rather large in order
to induce logistical adaptations (Cooper et al., 1994). A third possible explanation is
methodological in nature: firms might find it difficult to overlook the implications for
long-term decisions. For this reason, respondents may employ a ‘wait-and-see’
attitude and focus on incremental, short-term adaptations that require relatively low
investments (Musso et al., 1999). 

The literature is less explicit about the effects of longer transit times and/or reduced
delivery reliability. Given the increased importance of customer service and logistical
costs other than transport costs, it is, however, plausible that changes in transit times
and delivery reliability may even have a wider impact on logistical decisions than
higher direct transport costs. The reason is that many production and distribution
networks have been designed to enable fast, flexible, and reliable delivery without
having to keep large stocks. This is reflected in the production strategy (for example,
small runs, fast turnaround times, just-in-time manufacturing, and modularisation of
products), the functional organisation (non-core activities are increasingly
outsourced), and distribution structures employed (for example, increased
employment of cross-docking or merge-in-transit) amongst others. However, to some
degree these practices are only possible if freight transport services are also fast,
flexible, and reliable. Consequently, from a theoretical perspective, increased
congestion is assumed to affect all of these dimensions of production and distribution.
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Only a few empirical studies have been conducted in this area. Rao and Grenoble IV
(1991), who focused on the impact of congestion on JIT manufacturing and stock
management, found that the unpredictability of arrivals due to congestion potentially
causes more logistical problems than increases in transit times alone. This is in line
with the few other studies on the relative importance of the consequences of
congestion (Fowkes et al., 1991; Van Schijndel and Dinwoodie, 2000). 

As regards logistical responses to increased congestion, empirical studies however
display different results. Rao and Grenoble IV (1991) mainly found adaptations in
transport operations; the only observed impact on production and distribution
regards changes in locations of facilities or in channel structures (unspecified). Van
Schijndel and Dinwoodie also found mainly adaptations in transport operations, but
this may be due to the fact that they conducted a survey among road hauliers. Road
hauliers however expected less frequent deliveries, which might indicate that they
expected shippers to keep higher stocks. Finally, Muilerman (2001), who examined the
effects of increased congestion on the Dutch food and parts services industries, found
a more significant (expected) impact of congestion on production and distribution.
Respondents envisaged a decentralisation of distribution and, in the parts services
industry, decentralisation of services. 

3 Organisation of the empirical study

3.1 Structure of the analysis

In order to assess the impact of transport cost increases on the organisation of
production and distribution, two policy scenarios were specified, namely:

• ‘fair and efficient pricing’: it was assumed that all external social costs of
transport were passed on to carriers in line with the plans of the European
Commission (1995);

• ‘significant increase in congestion’: it was assumed that infrastructure renewal in
the EU is insufficiently effective in accommodating the growth in (freight) traffic,
resulting in a significant increase in congestion on infrastructure networks. 

These policy scenarios were used to compare the effects of increases in direct and in
indirect transport costs. However, taxation and congestion are factors that to some
extent occur autonomously in both scenarios. The two scenarios therefore assumed a
substantial, extra increase in either taxation or congestion.

Although interest was mainly in the logistical responses of shippers, it was realised that
it is likely that increases in transport costs in the first instance will be absorbed by
adapting transport operations (cf. Stefansson and Tilanus, 1998). Depending on how
successful these adaptations are, this may reduce or even eliminate the need to adapt
other decisions in the second instance. Therefore, first the impact of the two scenarios
on transport operations was assessed. Since transport is increasingly outsourced, the
analysis focused on the expected behaviour of commercial carriers. The main goal was
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to ascertain to what extent carriers are able (and willing) to offset cost increases caused
by specific policy interventions. The method employed was a Delphi survey, in which a
panel of nearly 70 experts participated. The Delphi study gave insight into the possible
logistical adaptations by freight carriers in response to the two scenarios. In particular,
it was found that the ‘absorptive capacity’ of road carriers would be low, which would
diminish the competitive position of road transport compared to other modes of
transport. Because of space limitations, this part of the study will not be discussed
here. Runhaar (2002) is the point of reference for these details. 

The insights offered by the Delphi survey were used to refine the scenarios.
Subsequently, the scenarios were discussed with 41 (logistics) managers working for
shipping firms. Interviews were structured according to the stated adaptation
technique. This technique is specifically designed for the analysis of (changes in)
attitudes and behaviour of target groups in hypothetical situations. Usually, first an
inventory is made of current (transport) activities, from which constraints faced by the
respondents are deduced. In this way, the interviewer can reduce biases on the part of
the interviewee (Faivre d’Arcier et al., 1998). The survey encompassed a time span of 10
years from the moment it was conducted. This time span results from the trade-off
between the desire to include a variety of long-term logistical decisions and validity
concerns. Moreover, a period of 10 years was still tangible for the interviewees.

3.2 Empirical focus

In order to acquire in-depth knowledge of how increased transport costs affect the
logistical organisation of production and distribution, two specific supply chains were
focused on, namely those of books and newspapers. These supply chains include the
following sectors: old paper collection and wholesale, paper production, paper
wholesale, newspaper production and distribution, book publishing, printing and
binding, and book distribution. The analysis was restricted to firms located in the
Netherlands, since taxes, land and real estate costs, and other factors affecting
logistical decisions tend to differ widely from country to country (see for instance Mair
et al., 1999). 

The book and newspaper supply chains were selected for the following reasons:
• production and distribution are organised in a wide variety of ways (for example,

in terms of transport-intensity);
• there is at least the potential to reduce transport demand by adapting production

and distribution (Bus et al., 1999b);
• recent technological changes in production and distribution can be observed in

the printed media industry, including e-commerce;
• the industry produces substantial transport flows, although it has a modest share

in total transport volumes (for instance, according to the most recent statistics
from 1995, the industry generated 2.6 percent of imports and exports in tonne-
kilometres; CBS, 1996);

• the outputs of each sector differ with respect to product characteristics that
according to literature affect sensitivity to transport costs (see Table 2.);

• the industry has not yet been the subject of many logistical studies.
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TABLE 2 Logistical characteristics of printed media industry products*

Value density Packaging Physical Commercial 

density perishability perishability

Old paper Low Low (bulk) Low Low

Cellulose Low Low (bulk) Low Low

Paper Low Low Low Low

Books High High Low Low

Newspapers Low High Low High (1 day)

* Classification based on a two-point scale (high-low), cf. Ruijgrok et al. (1993), using the following
criteria: value density: € 1,360 per m3; packaging density: 20 units per m3; physical or commercial
perishability: 1 week.

Although a wide variety of sectors were analysed, they are not necessarily
representative of all sectors in the books and newspapers supply chains where freight
is shipped. This is partly because of the fact that up to now researchers have not been
able to overcome the problem of identifying generic determinants of logistics
behaviour, inhibiting the definition of ‘logistical families’ (Claus et al., 1995). However,
in the recent past, a few studies have been undertaken in such a way that they enable a
comparison with the study (including McKinnon and Woodburn, 1996 and
Muilerman, 2001). First, however, the empirical sector of the study will be briefly
introduced. 

4 Production and distribution of books and newspapers: a
brief introduction

4.1 Typical configurations of production and distribution

Figures 3 and 4 depict typical logistical structures for book and newspaper production.
They show that in terms of geographical areas of sourcing and sales, firms differ
substantially. Stock policy is also rather heterogeneous. Low-value products with a
regular demand such as cellulose, old paper, newsprint, and other low-quality paper
types are usually stored in large quantities. In contrast, newspapers obviously are not
stored whereas only small stocks are kept of fine paper. The latter is not only related to
a relatively high value density and high storage costs, but also because demand is not
regular and difficult to predict. Stocks are kept in various places along the supply
chain. Newsprint, the main input for newspapers, is usually kept in terminals at ports,
from where customers can call off replenishments. This allows fast and frequent
deliveries at low cost. Fine paper is mainly stored by paper wholesalers, who offer up to
5,000 types of paper (in terms of colour, weight, and formats). There are two main book
stock locations: at the warehouses of publishers or their distributors, and at
bookstores. Book supply can without doubt be considered a logistical nightmare;
demand is extremely difficult to predict. In the UK, for instance 2,000 new titles appear
per week with an average commercial lifetime of 12 weeks (Lewis, 2000). As a result,
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both publishers and retailers run a considerable risk of ending up with obsolete stocks
of books. Therefore, many Dutch publishers base the volume per edition on
(forecasted) orders from retailers. In combination with the retail prices fixed by the
publishers, this means that publishers pass on a significant part of the commercial risk
to retailers. In this context, virtual bookstores such as Amazon.com have a
considerable advantage, since they lack the latter type of stock and hence have lower
costs. 

FIGURE 3 Typical supply chain for newspapers

ScandinaviaNetherlands

US/S-Europe

W-Europe

pulp old paper port paper port port printer hubs/ households

terminal mill terminal terminal local agencies

FIGURE 4 Typical supply chain for books

Scandinavia W-Europe Netherlands

paper port port paper printer binder book book- consumer

mill terminal terminal wholesaler distributor store

Note: inbound flows for paper mills are identical to those in the case of newsprint (see Figure 3.).

In book and newspaper supply chains, various modes of transport are used. In
continental transport, however, road haulage dominates. Typically, firms are only
responsible for outbound transport; orders are usually delivered by suppliers.
Transport is commonly outsourced, except in the case of old paper collection, book
printing, and binding. In the latter two sectors, load factors are low due to time
pressure imposed by customers.

In the paper and graphic industries, customer service levels are traditionally high (see
also A.T. Kearney, 1993). Just-in-time deliveries have become practice in every sector,
but are particularly demanded by book printers. In this way, they minimise storage
costs and stock risks. Reliability in terms of in-time delivery differs, but is generally
high. Paper producers claim that in-time delivery makes up between 96 and 100
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percent of total deliveries, whereas newspaper publishers claim a reliability as high as
99.95 to 99.97 percent.

4.2 Maturity of logistics management

Firms involved in book and newspaper production and distribution revealed large
differences concerning the maturity of the logistics profession. Generally, awareness
of logistics costs seems to be low compared to other industries. The main goal is to
deliver products at the time agreed upon to the right place; the logistical costs involved
are not always evaluated completely or in-depth. Some printers that were interviewed
for instance had only recently started to optimise stock and storage costs. In addition,
the process of centralising transport departments within large newspaper publishing
holdings is also a recent development. The limited attention to logistical costs can
partly be explained by the fact that a relatively protected industry was examined, due
to the (legally allowed) vertical price regulations. 

Another indicator of logistical professionalism is the extent to which marketing and
logistics are integrated (Svensson, 2002). In the paper industry these activities are
typically not integrated; generally, logistics departments have to fulfil promises made
by marketing managers. Logistical co-operation beyond firm boundaries (often
labelled as supply chain management) has also typically not been developed. Usually
co-operation is restricted to suppliers and their customers, excluding customers’
customers.

4.3 Role of transport costs

The importance of transport costs tends to vary significantly. To Scandinavian paper
producers in particular, direct transport costs are relatively important in the choice of
location since paper mills are situated near sources of raw materials. Switching to old
paper as raw material has led to new investment in Western Europe. In this context, it
was claimed that the Netherlands has become relatively unattractive due to
congestion and the poor service of rail operators. In contrast, in bookstore location
decisions for instance, transport costs do not play any role at all. Instead, bookstores
are located in areas that attract large numbers of potential customers.

The share of transport costs in total costs differs significantly between firms (see
Figure 5.). Sectors with a wholesale function typically have high transport costs, in
contrast to others. Transport costs have a very low share in the retail prices of books
and newspapers, (see Figures 6. and 7.). This suggests that higher transport costs will
not obviously have an impact on the final consumption of these products. To the
industry, however, increased transport costs may be more important since to them,
transport costs are typically more significant (in particular wholesalers; see Figure 5.).
In addition, increasing transport would imply a discontinuity in the trend of ever
falling transport costs. This in turn could reverse the trend of ever more transport-
intensive operations due to increased flexibility, stock reduction, and time-based
competition. 
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FIGURE 5 Share of transport costs in total costs* 

* Only the direct costs of outbound transport. Source: interviews.

FIGURE 6 Transport costs as a percentage of book prices

FIGURE 7 Transport costs as a percentage of newspaper prices
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5 Increased transport costs: shippers’ responses

5.1 Impact of the ‘fair and efficient pricing’ scenario: higher direct transport
costs

Full internalisation of external costs was expected to have a substantial effect on
carrier rates, despite the fact that the Delphi survey mentioned earlier revealed that
carriers will be able to absorb part of the cost increase. Table 3. shows the percentages
by which freight rates were assumed to increase.

TABLE 3 Assumed changes in carrier rates by 2010 in scenario 1

Road haulage Inland Rail transport Airfreight Deep sea Short sea 

navigation shipping shipping

+ 50% + 40% + 50% + 25% + 50% + 40%

Based on theory and on the analysis of the sectors under study, it was expected that the
scenario would have a significant impact on book and newspaper production and
distribution. In particular, the size of geographical market areas was expected to be
affected. Paper imports and exports are for instance currently significant, suggesting
that decentralisation or more local production for local consumption would be likely.

In the light of expectations, the results of the survey were surprising. Table 4. shows the
responses foreseen by the interviewees. In the 10-year time span that was examined,
the scenario was expected to have a modest impact on production and distribution.
The main logistical adaptations are a higher efficiency of transport operations due to
improved freight consolidation and a reduced need for transport services due to a
lower frequency of replenishment orders. Higher transport costs are expected to have
only limited spatial effects. Decentralisation of production or distribution is generally
stated not to be feasible since the cost of duplicating production or distribution
facilities, synergy losses, or increased overall stock levels will by far exceed savings on
transport costs. This is in line with what McKinnon found in a similar study (op. cit.,
1998). Spatial effects will be restricted to smaller geographical market areas due to a
loss of remote customers (that is, a ‘passive’ decentralisation of supply). In only a few
situations, is more local or regional sourcing also expected. These spatial effects of
higher direct transport costs are however rather sector-specific. Smaller market areas
for instance were notably found in the old paper sector where higher transport costs
would immediately cause higher prices due to low product value density. On average,
customer service levels in terms of order lead times and reliability of deliveries will not
change in the case of an increase in direct transport costs. Neither can a large-scale
change in modal choice be expected. This is not only argued by the fact that the cost
increase would be insufficient to compensate for lower quality (speed, reliability,
frequency etc.), but also because of logistical problems: minimum shipment sizes
would often exceed the storage capacity of the receiving firm or result in higher stock
costs and risks (cf. Van Schijndel and Dinwoodie, 2000).
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TABLE 4 Stated adaptations to scenario 1 

Paper Newsp. Paper Book Book Binding Book Old  

prod. publ./ wholes. publ. printing distri. (*) paper

print.

Logistical structure

- decentr. distri/stock X XX

- smaller markets X XX X XX

- focus on markets X X

- swapping

- less remote suppl. X X

- no interm. storage X

Scheduling of product flow

- raise stock X X X X XX

- more consolidation X XX X X X XX

- accelerate prod. X

- increase lead time X

Customer service

- reduce delivery freq. X X

- deliver to central X

facilities inst. home

Other

- compensate elsewh. X

- change distributor X

- electronic publish. X

- extend opening h. X

- less timely product X

- rationalise assortm. X

Management of transport operations

- modal shift XX XX X X

- outsource transport X X

- insource (instead of X X

specialised services)

- change carrier X X

- more info exchange X

- adapt equipment X X X

- overnight transport X X

* Including virtual book retailers. 
X: mentioned by one firm in the sample (of, on average, 5 firms).
XX: adaptation was mentioned by two or more firms in the sample.

The adaptations to higher direct transport costs found in this study are basically the
same as those mentioned in the literature, discussed in Section 2. One specific type of

CHAPTER 5

14



adaptation however was not found, namely a relocation of production or distribution
facilities. Within the 10-year time span under study, relocation was found to be
prohibitively expensive due to investment sunk in factories, machinery, distribution
centres, warehouse equipment, and the like.

The relatively modest impact of higher direct transport costs on production and
distribution is remarkable since a substantial transport cost increase was assumed
(among other things a 50 percent increase in road transport costs, bringing real carrier
rates back to the level of the mid 1970s; see Dings et al., 1999). Logistical trade-offs are
rather robust, indicating that considerations underlying the organisation of
production and distribution (for example, flexible and fast supply or stock
minimisation) are not easily adapted or replaced in the case of external pressure.
Results of similar studies conducted in other industries and in other Western
European countries suggest that these findings are not unique to the Dutch printed
media industry (McKinnon, 1998; Muilerman, 2001; Musso et al., 1999).

5.2 Impact of the ‘insufficient infrastructure provision’ scenario: higher
indirect transport costs

The scenario in which congestion was assumed to increase substantially was
developed for each of the transport modes under study by asking policy makers,
representatives of freight carriers, and sector specialists about the main potential
causes of increased congestion as well as the estimated impact in terms of delays. For
road transport, this involved, for instance, increased congestion on motorways,
whereas in waterborne transport, more queuing at terminals or in ports was
considered plausible. Taking into account the expected flexibility of freight carriers,
Tables 5. and 6. describe the assumed consequences of the scenario for transit times
and delivery reliability (for more details, see Runhaar, 2002). In the case of rail
transport, the scenario seems to involve an improvement in transit times, but assumes
a deterioration when compared to the autonomously expected trend. .

TABLE 5 Assumed changes in transit times by 2010 in scenario 2

Road Inland Rail Airfreight Deep sea Short sea 

haulage navigation transport shipping shipping

+ 30% + 25% - 5% + 20% + 7.5% + 7.5%

TABLE 6 Assumed changes in arrival reliability by 2010 in scenario 2

Road Inland Rail Airfreight Deep sea Short sea 

haulage navigation transport shipping shipping

10% arrivals ≥ 15 min. late 25% sailings ≥ 4 hours late 25% shuttles ≥ 1 hour late

10% flights ≥ 3 hours late 10% sailings ≥ 1 day late 20% sailings ≥ 0.5 day late
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Table 7. summarises the stated adaptations to the above scenario. The interviewees
considered longer transit times and reduced delivery reliability more problematic
than higher direct transport costs. In line with expectations, many firms in the printed
media industry have reduced order lead times and have improved reliability of
deliveries. Often their customers are the driving force behind this trend since fast,
frequent, and reliable replenishment deliveries allow them to reduce storage and stock
costs. Competition between suppliers has increasingly focused therefore on speed,
flexibility, and reliability of delivery. Increased congestion will endanger this practice.
In turn, competitive positions of firms will deteriorate, which in many sectors will lead
to a loss of customers to competitors. In newspaper publishing, longer transit times
are problematic for other reasons, since only limited time is available for distribution.
Delivery times for newspapers are fixed whereas printing is postponed for as long as
possible in order to include the latest news. Delays due to congestion were not
expected to be completely absorbed by reorganising transport operations, which
implies that adaptations in distribution or even production would be needed.

TABLE 7 Stated adaptations to scenario 2

Paper Newsp. Paper Book Book Binding Book Old  

prod. publ./ wholes. publ. printing distri. (*) paper

print.

Logistical structure

- decentr. distri/stock XX XX X

- decentr. production XX

- smaller markets XX XX X XX

- loss of customers XX X

(other)

- focus on markets X X

- swapping X

- less remote suppl. X XX

Scheduling of product flow

- raise stock XX X XX

- more consolidation X X X

- accelerate prod. X X

- increase lead time XX XX X XX X X

- adapt planning X XX XX XX X X

(other)

Customer service

- reduce delivery freq. X X

- better info provision X

- stop delivering X

- deliver to central X

facilities inst. home
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Other

- compensate elsewh. X

- electronic publish. X

- extend opening h. X X X X

- less timely product X

Management of transport operations

- modal shift X XX XX

- outsource transport X

- change carrier X X X X

- more info exchange X X

- adapt equipment X

- overnight/off-peak X XX XX XX XX XX X

transport

- more express deliv. X

- more direct hauls XX

* Including virtual book retailers.
X: mentioned by one firm in the sample (of, on average, 5 firms).
XX: adaptation was mentioned by two or more firms in the sample.

The main expected effects of longer transit times and reduced delivery reliability will
mean a loss of customers (in particular remote ones), a decentralisation of production
or stocks, adaptations in the planning and scheduling of production and distribution
activities, and changes in transport operations. The expected decentralisation of
newspaper printing is in line with the ongoing trend among evening newspaper
publishers, who in some situations outsource printing to regional printers, mainly in
order to avoid congestion on roads (Bus et al., 1999b). 

The main difference of this scenario with the previous one is that longer transit times
and reduced delivery reliability will lead to a higher loss of customers and larger
reductions in geographical market areas. Regarding other aspects of the organisation
of production and distribution, longer transit times and reduced delivery reliability,
similar to higher direct transport costs, will have only a modest impact.

5.3 Analysis

In general terms, the findings from the survey do not greatly differ from the few other
empirical studies conducted previously (see Section 2.3). The conclusion is that a
substantial increase in transport costs or delays will not have a substantial impact on
the ways in which production and distribution are organised, in contrast to theoretical
suggestions. The hypothesis that the gap between theory and practice would be
explained by different time spans was not confirmed, since a 10-year time span was
explicitly examined. 
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From the empirical evidence collected in this study, as well as other studies, the
following explanations for the modest impact of increased transport costs were
deduced:

• differences in costs of logistical inputs; 
• sunk investment;
• product characteristics; 
• market structure; 
• consumers’ willingness to accept price increases or quality losses.

The following offers a more detailed examination of these explanations.

Differences in costs of logistical inputs
Relatively high costs of distribution facilities, factories, and stocks appeared to be an
important barrier in reorganising production and distribution in a less transport-
intensive way. Although, for instance, a decentralisation of production or distribution
leads to lower total transport expenditures, at the same time it inflates total logistical
costs (due to a loss in stability or economies of scale in production, or increased stock
costs). Exceptions were firms with a wholesale function; the large volumes of transport
they generate make adaptations in production and distribution in response to higher
transport costs more easily lucrative.

Sunk investment
Increased direct transport costs were not expected to induce relocation. Although to
many firms, transport costs are one of the factors affecting choice of location , sunk
investment (that is, inhibitive costs of ‘accelerated’ writing-off) often proves a barrier
to relocate if transport costs increase. These sunk costs relate to investment in
factories, machinery, distribution facilities, and sometimes labour force. 

Product characteristics
The role of (increased) direct transport costs in the organisation of production and
distribution partly depends on several product characteristics, including commercial
perishability and value density. A decentralisation of stocks, which would lead to
larger overall stocks, for instance, was only considered feasible in the case of newsprint
and fast-moving books, because demand for these products is relatively stable.
Commercial perishability of these products is therefore low, which reduces the
commercial risks of higher stocks. It is likely that the same holds true for physically
perishable products, which were not found in the printed media industry. 

Another relevant product characteristic in this context is value density, in line with
theory (for example, De Dios Ortúzar and Willumsen, 1994). If, for instance, the price
per ton of paper were to be halved (resulting in a lower value density), total interest
costs would also be reduced whereas transport costs would remain the same. This
might favour larger orders and higher stocks in order to minimise total logistical costs.
Product value density also affects the extent to which a transport cost increase leads to
increases in final product prices. For instance, Dutch old paper wholesalers expected
to sell less of their product in remote areas in Western Europe, since their product
would become too expensive for paper producers. 
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Market structure
In contrast to other firms customers of old paper wholesalers are quite flexible in their
choice of supplier. Paper producers, for instance, are few in number due to
concentration in this sector. A similar phenomenon was observed in old paper exports
to the Far East, where old paper is scarce. In these circumstances, customers are forced
to accept higher prices due to increases in transport costs. Although it is difficult to
prove, firms that can easily pass on cost increases due to a strong market position (for
example, due to vertical price regulations or a lack of competitors) may also have fewer
incentives to adapt their operations in response to higher (transport) costs.

Consumers’ willingness to accept price increases or quality losses
The relative importance of (increased) direct transport costs eventually depends also
on the priorities of and conditions set by final consumers. A good example is provided
by the newspaper-publishing sector. If direct transport costs increase significantly,
publishers have various options to avoid or absorb the transport cost increase. One
option is to raise distribution lead times through an earlier closing of editorials. In this
way, more opportunities become available to consolidate shipments. Only one
publisher considered this option feasible; the others expected that consumers would
prefer a price increase to a quality loss due to a less timely product.

6 Conclusions and discussion

6.1 Main conclusions

One of the starting points of the study on which this contribution is based was that
production and distribution activities have generally become more transport-
intensive, enabled by constantly falling transport costs. The fact that shippers
increasingly substitute expensive production and distribution factors, such as stocks,
for cheap transport suggest that transport costs do not play a strategic role anymore.
Yet, based on theoretical considerations the hypothesis was that if transport costs were
to increase substantially, production and distribution activities might develop in an
opposite direction. However, a symmetrical relationship between transport costs and
the intensity of transport use was as such not found. Higher transport costs would lead
mainly to a more efficient operational use of transport resources. The scenarios
examined were predominantly perceived as provoking a transport problem, not a
strategic problem.

An important explanation for the asymmetrical relationship between transport costs
and the transport-intensity of production and distribution is that other logistical
costs, against which transport costs are traded off, have not remained constant over
time but have increased. The case studies showed that this is not only due to increases
in their unit costs or a more intensive employment of these factors, but also by firms
displaying a growing logistical aawareness. Therefore, other logistical costs remain
more important than transport costs, even if the latter increase substantially. A second
explanation for this asymmetry is that inertia exist in production and distribution that
inhibit adaptations to higher direct transport costs (for example, sunk costs). 
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Does this mean therefore that governments should ignore road pricing? In our
opinion, the answer should be no, since pricing provides incentives for a more
efficient use of transport resources. Yet, policy makers and politicians should be
modest in their expectations, as logistical trends among shipping firms that underlie
the ever growing demand for freight movement can barely be regulated by means of
pricing. 

6.2 Methodological reflections

The study has several obvious limitations. First, a limited set of (Dutch) firms was
examined (see Section 3.2). In general terms, however, the findings are comparable
with those of similar studies that were conducted in other industries throughout
Western Europe (for example, McKinnon, 1998 and Muilerman, 2001). Second, only
two policy scenarios were examined. Policy interventions that result in other levels of
transport cost increases may yield either more or less intensive logistical adaptations
to those found in this study. Third, the study addressed contemporary logistical
practices and logistical trends over the next ten years. It is not certain which logistical
paradigms will be dominant in future and how they will affect the importance of
transport costs. This will depend at least in part on how the costs of various logistical
inputs develop. 

6.3 Proposal for a future research agenda

Due to the 10-year time span that has been employed, uncertainty has remained about
long-term effects of a structural increase in transport costs on choice of location and
centralised or focused production. A longer time span is required to study such effects.
It is proposed, therefore, that future research addresses the extent to which new
investment decisions on locations and production strategies will be affected by higher
transport costs, and whether or not higher transport costs will accelerate such
decisions. 

The methodology used, that is, a stated adaptation survey, will probably be
insufficient to evaluate these long-term effects. Yet, the introduction of higher taxes in
Germany, Switzerland, and elsewhere as well as increased congestion in the Western
part of the Netherlands and in other regions provide interesting test cases for revealed
adaptation research. For instance, to what extent will these countries or regions lose
new investment? And how will companies located there deal with these
circumstances? Examining these issues would be valuable as a means of
complementing and verifying the study and expanding our findings to other
industries and countries.
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