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Foreword

This volume reports on the results of logistics research initiated and coordinated by the
International Institute for Applied Systems Analysis (ITASA) within the former New Lo-
gistics Technologies (NLT) Activity of the Computer Integrated Manufacturing (CIM)
Project. The focus of the research is on long-term changes in the logistics structures, per-
formance, and strategies on the macro-economic level and their cross-country comparative
assessment.

This collaborative book entitled “National Logistics Systems” is a result of the joint and
coordinated effort of research teams and scientists from 12 countries (both West and East)
and ITASA. It contains an introduction to the former ITASA “New Logistics Technologies
(NLT) Activity” and National Reports on Logistics Structures and Strategies prepared on
the basis of a predescribed format (Synopsis for National Reports on Logistics Structures
and Strategies). The focus of the reports is on representative data, illustrating the major
logistics trends, their socio-economic impacts, as well as the implications for management
and policy making.

The data for this book were collected from 1987-1989. The individual reports should
not be considered to be exhaustive treatments. The papers compiled in this volume are
essentially as delivered by the authors, with some editing. However, the contributions
were discussed at two NLT workshops (the Workshop on “New Logistics Technologies” in
Buck, Hungary, December 1987, and the Workshop on “Cross-national Comparisons of
Logistics Structures and Strategies” in Nozvay, Hungary, April 1989), and several times
revised according to recommendations of the participants of these workshops as well as
editorial recommendations.

The reports from the Eastern countries reflect the situation at the eve of the dramatic
changes in these countries which started in late 1989. Accordingly, some of the conclusions
and recommendations in these reports may be biased. However, they contain unique
data and analyses which together with the reports from the Western countries and the
background material (case studies, statistical data, extended versions of the reports, etc.)
serve as a good base for more in-depth studies at least in three directions:

e cross-national comparisons of logistics structures and strategies;

¢ restructuring of the logistics systems of the Eastern countries in the transition to-
ward market economies;

¢ unintended impacts of the developments in the logistics field.

The basic part of the work on this book has been carried out under the guidance of Dr.
Pavel Dimitrov. However, the special contributions of several other persons deserve very
much to be acknowledged: Professor Sten Wandel for the initial design and guidance
of ITASA’s New Logistics Technologies (NLT) Project; Professor Robert U. Ayres and
Professor Jukka Ranta, leaders of IIASA’s CIM Project, for their helpful advice, criticism,
and encouragement. In particular, we are grateful to Dr. Bill Haywood for editing Chapter
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I, the Dutch, the Czechoslovak, and the Polish reports; Mrs. Helene Pankl deserves thanks
for the technical support in preparing the manuscript.

The book may serve a wide audience: International organizations, policy makers (min-
isters of transport, industry, trade, regional planners), business circles (multinational
companies, joint venture companies, managers involved in or dependent on logistics), and
the research community.

Prof. F. Schmidt-Bleek
Leader
Technology, Economy & Society Program
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Pavel Dimaitrov

1 The Growing Role of Logistics in the Economy

Logistics! integrates activities that are located in different functions of the business (pro-
curement, materials management and physical distribution) and different sectors of the
economy (production sectors, transport, trade and communication). The individual activ-
ities that comprise logistics have always been an essential feature of each type of economic
activity. The emergence of the logistics concept, however, is associated with the need to
integrate the various activities that facilitate the flow of goods from the point of origin
through to the point of consumption.

There are many signs that management consciousness of the importance of logistics
has been growing rapidly during the last few decades. This can be identified by the grow-
ing number of publications, conferences, managerial and university courses, professional
organizations, research projects etc. Logistics has become one of the “buzz” words in
today’s business life. A number of factors have contributed to growing importance and
interest in logistics. Some of these are related to the “demand” for logistics services,
others to the “cost” of the logistics activity, and a third group to the “supply” of logistics
technologies.

On the demand side, the following are among the most important factors:

saturation of the markets, leading to growth in the demand for high quality cus-
tomized products and raised standards for customer service;

e growing product complexity and diversification resulting in increased complexity of
intra-company economic links and increased vertical integration;

shortening of the products life cycles;

globalization of production, market and competition.

1Logistics is used here in a very general sense to denote all systematic actions aimed at bringing
materials from primary sources through all intermediate stages to the end-user. It includes the planning,
implementation and monitoring of transport, handling and storage activities as well as the information
flow necessary for these operations.
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The literature and the statistical sources are providing numerous examples and sup-
porting data on the listed factors (see for example [Yamashina and Masumoto, 1989] and
[Mortimer, 1988]). Ayres [Ayres, 1990] has presented convincing evidence of the growing
complexity of products, measured in terms of the required parts and components. These
along with the growing product diversification contribute to the increased complexity of
intra-company economic links and the growing trend of vertical integrations. One illus-
tration (based on author’s estimates), regarding the growing rate of vertical integration
(measured by the value added/output ratio (in %) in the manufacturing industries of six
countries (USA, Japan, Denmark, Canada, Sweden and Austria) for the 1963-1985 pe-
riod) is presented in Figure 1. However, these trends are not uniform among all countries
and industries.

To compete successfully in today’s market place requires service enhancement in a
cost-efficient way (not only in the West but also in the East). The idea of “customer
service” encompasses all the points of contacts between the supplier and the customer in
terms of physical fulfillment of orders. Figure 2 shows the relation between service level
and the outputs of the logistics system [Corstjens and Gautchi, 1983]. In the classical
case high customer service can be achieved in two alternative ways:

¢ creating high inventories along the logistics chain;

e increasing the flexibility of production, supply, distribution, etc and thus shorten-
ing the response time to demand fluctuations in volume, product assortment and
delivery time.

The current situation in most of the markets, characterized by short product life-
cycle, increased complexity of economic links (due to product complexity and product
diversification), severe competition and fast changing demand, requires short lead-times
(production, delivery, including the time for designing new products). Ultimately, there-
fore, the means of achieving success in such markets is not to create high inventories
but to accelerate movement through the logistics chain and make the entire manufactur-
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Figure 2: Relations between service level and logistics outputs

ing logistics system far more flexible and thus responsive to these fast changing markets

[Dimitrov, 1989; Christopher, 1988; Ranta and Wandel, 1988].

The second group of factors of growing importance to logistics are related to the “costs”
of the logistics activities and their great potential for improving efficiency of production
and competitiveness of individual firms, and entire nations.

Different studies reveal a similar magnitude of logistics activity in the various coun-
tries. Thus in terms of costs, logistics activities amount to 20-30% of the total national
expenditure. In relation to the Gross Domestic Product (GDP) it was estimated that
logistics costs account to 21.2% in the USA [A.T.Kearney Ltd., 1984], 20.3% in Sweden
[Agren, 1983], 19.5% in France [Les Couts Logistiques en France, 1981], 22.0% in United
Kingdom [McKinnon, 1989], 26.1% in Bulgaria.

A study carried out by A.T.Kearney Ltd. [Kearney, 1986] covering 500 companies
in Europe showed that logistics costs constitute from 8 to 22 per cent of the value of
sales of the investigated companies depending on the sector of the economy in ‘which the
companies operate (see Table 1). Other estimates based on different methodology yielded
similar orders of magnitude of the logistics costs expressed in proportion to the value of
output.

The greater portion of logistics costs is represented by transportation and inventory
costs. Energy crises have contributed to the growth of the transportation costs and soaring
interest rates have greatly increased the costs of holding stocks. Since the potentials
of production and marketing for productivity increases have been largely exploited so
far, it is logistics improvements that can contribute to the growth of productivity and
competitiveness of firms and nations.



Table 1: Logistics Costs as a Percent of Sales

Cost as a Percent of Sales

Industry Transportation Warehousing Inventory Administration Total
Carrying
Costs

Aerospace/Machine tools 1.49 2.44 2.05 1.84 7.82
Agricultural/

Construction/Transport 3.33 2.31 1.57 1.53 8.74
Appliance/ .

Electronic Equipment 1.64 1.34 3.93 1.32 8.23
Beverage / Food 10.36 5.08 2.51 3.37 21.32
Building Materials 6.89 1.22 12.15 0.95 21.21
Chemicals / Petroleum 8.31 2.52 1.36 1.24 13.43
Pharmaceuticals 2.92 2.36 6.92 0.55 12.75
Clothing / Textiles 8.02 2.45 2.14 1.07 13.68
Paper / Rubber 4.61 2.56 3.96 0.85 11.98
General Merchandise 6.81 3.99 3.83 441 19.04
Overall 5.88 2.96 3.33 2.11 14.28

Source: A.T. Kearney, 1986.

Figure 3 illustrates author’s estimates of the potentials for investment savings in the
manufacturing industries of the various countries due to inventory reduction, assuming
that the investigated countries reach the relative inventory level of the leading in this
respect country—Japan—and under the current rates of investment in the manufacturing
industries of the respective countries. If the other countries investigated here, reach the
relative inventory level found in Japan, they could finance their investments in manufac-
turing industry for from nearly one year (in the case of USA) to more than 4.5 years (in
the case of Hungary), with the funds generated from released capital.

The third group of factors is related to the “supply” of new technologies and managerial
concepts, facilitating logistics improvements. A whole range of factors are contributing in
this respect:

¢ the development of new manufacturing (Computer Integrated Manufacturing-CIM),
transport (high speed vehicles, traffic informatics, multimodal transport) and com-
munication (Electronic data interchange, electronic mail) storage and handling (au-
tomated warehouses, automated loading and unloading) and packaging (standard
containers, transmodal capsules, escort memories) technologies and infrastructures:

e the enormous progress in the computer hardware and software (especially micro-
computer) accompanied by a constant decrease of prices:

e the emergence and the wider spread of new managerial concepts like Just-in-time
(JIT), Material Requirements Planning (MRP), Manufacturing Resource Planning




USA
Danmark

ALMMMMMIMIMINY

288 AN
Finlond g\i\\\\x\\\\\\\\\\\\\\\\\\\\\\\\\
AMMHIIHIHIHIHIHIIINIan

Canada

Sweden
UK

Investment Savings (years)

Figure 3: Potential Investment Savings in Manufacturing Industry (Due to Inventory
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(MRP II), Optimized Production Technology (OPT), Distribution Resource Plan-
ning (DRP) etc.

The introduction of CIM technologies and especially Flexible Manufacturing Systems
contributes to the growth of production flexibility and the ability of the manufacturing
systems to quickly respond to fluctuations in demand. The analysis of IIASA’s FMS
data bank which contains data for about 80% of the installed FM systems in the world
shows that the implementation of an FMS reduces the lead time (the time from order to
delivery) on average by a factor of four in comparison with the conventional technology
and simultaneously, inventories are reduced by approximately the same factor. Product
assortment is increased and yet production and delivery lots are decreased [Tchijov, 1989],

[Dimitrov, 1989].

Kling and Grimm [Kling and Grimm, 1988] have presented extended evidence of the
growing application of microcomputers in transportation and logistics. New concepts
of intracompany relations, (the so called “Value added partnership”) based on advanced
computer applications are emerging and quickly spreading [Johnston and Lawrence, 1988].

New different managerial and technological strategies are being applied in the logistics
field. The most popular and fastest spreading is the Just-In-Time philosophy. According
to this only what is needed (in amount and quality) is produced, transported, distributed
etc. JIT philosophy is supported by a wide range of physical improvements (changing
plant lay-out, cutting set-up times etc.) and socio-managerial rationalizations (introduc-
ing Total Quality Control (TQC), creating a flexible work force, close co-operation with
vendors and customers) aimed at increasing the flexibility and the responsiveness of the
whole manufacturing logistics chain [Schonberger, 1982; Hutchins, 1988; Lubben, 1988].
The Manufacturing Resource Planning (MRP) system has been developed and modified




into Distribution Resource Planning (DRP) system to serve the needs of the management
of the distribution processes.

These new technologies and managerial strategies along with the market pressure and
the greater awareness of the logistics potential for productivity growth are providing an
impetus to logistics developments. The basic hypothesis is that the role, structure and the
organization of the logistics activity is and will continue to radically change in the near
future. There is a great potential for accelerated development by efliciently harmonizing
the various logistics activities and wise investments to overcome bottlenecks and barriers
in logistics technologies and infrastructure.

Case studies and surveys show that the leading companies are implementing the new
logistics technologies and strategies with great benefits for them. A number of studies
[Shapiro and Haskett, 1985], [Mortimer, 1986 and 1988], [Voss, 1987], [Jansen and War-
necke, 1988] indicate that this has become a conventional approach of the leading Japanese
and Western companies. There is enough evidence to believe that logistics improvements
provide strategic advantages for the adopting firms as well as for whole regions and na-
tions. The competitive advantage of the Japanese firms to a great extent can be explained
by the far better logistics system.

The available statistical data already shows considerable differences in logistics perfor- .
mance among nations [Dimitrov, P., Wandel, St. 1988]. If these trends are preserved in
the future they will contribute to the uneven development of countries and whole regions,
to the growing gap between West and East, North and South. This in turn will be a
restricting factor for the future harmonization of the World’s economic life.

It has to be pointed out that logistics improvements require long-term strategic deci-
sions and investments, since while it might be comparatively easy to transfer manufac-
turing technology or a managerial system, the same does not hold true for the transfer of
logistics infrastructures.

The basic conclusion to be drawn from the foregoing is that the introduction of new
logistics technologies and strategies on a broad scale will mean fundamental change both
in the organizations implementing these technologies, and in the economy as a whole.
These changes and their consequences should be anticipated as early as possible and the
implications for management and policy making drawn.

2 IIASA’S New Logistics Technologies (NLT) Ac-
tivity: Objectives and Research Focus

The objective of New Logistic Technologies? (NLT) Activity is to reveal the current state,
the major logistics trends and strategies, and the influencing factors, as well as the socio-
economic consequences. The ultimate goal is to assess the characteristics of future logistics
and its impact on the society and to present these in a form suitable for business and
policy making. The basic goals of the NLT Activity are:

2The term New Logistic Technologies is used here in a very broad sense to denote the whole set
of innovations of technological, organizational, economic and managerial character in production trade,
transportation and communications aimed at the improvement of the efficiency of logistics.




1. To provide hard facts (data, cases, analysis etc.) which exemplify the major lo-
gistics trends, the influencing factors as well as the socio-economic consequences of
developments in logistics;

2. Analyze the dynamics of change in the logistics structures and strategies, and reveal
the driving forces, hindering, or accelerating factors;

3. Carry out cross-country comparisons (both in statics and dynamics) to identify
commonalities and differences in logistics structures, strategies and performance
among countries, sectors and over time;

4. Translate the research findings into recommendations for policy making and man-
agement.

Logistics can be studied on different levels of aggregation—micro level (shop floor to
factory), meso (company organization and industry) and macro (national economy—world
economy). Since most of the studies in the field have concentrated on case studies and
the micro-economic aspects, the focus of IIASA’s NLT study is on the macro and meso
level. The micro level is studied only with the goal of revealing the micro foundations of
the macro logistics trends.

The New Logistics Technologies Activity of the International Institute for Applied
Systems Analysis (IIASA) focuses on long-term changes in the logistics structures, per-
formance and strategies at the macro-economic level and their cross-country comparative
assessment. In so doing the NLT Activity is structured in the following way with a series
of complementary studies:

1. “National Logistics Systems”.

This research activity contains country studies (National reports), based on a pre-
described synopsis, on logistics structures and strategies in the different countries,
as well as macroeconomic and survey studies on special logistics problems.

2. “Cross-National Comparison of Logistics Structures and Strategies”.

Based on the information obtained from the National reports as well as from pub-
lished sources, international comparisons are carried out in the following logistics
areas: logistics costs, inventories and warehousing, distribution channels and pat-
terns, transportation systems, labor resources, managerial structures and strategies
etc.

3. “Micro-Foundations of Macro-Logistics Trends”.

This study contains theories, case studies and surveys of new logistics technologies
and their socio-economic impacts as well as forecasts and future scenarios of new
logistics technologies. Studies on the following research topics have been completed
or are under way:
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e Logistics impacts of Computer Integrated Manufacturing (CIM);

e Transport consequences of New Logistics Technologies (NLT);

o Electronic data interchange (EDI)—diffusion and advantages;
e Logistics managerial practices.
¢ Case studies on distribution systems of various products (through several com-

panies) as well as on logistics systems of production and wholesale companies.

This book reports on the results of the study on National Logistics Systems, and some
background information regarding the methodology and the organization of the study as
well as a summary of the major findings follows.

3 The Study on National Logistics Systems

3.1 Short history and organization of the study on National
Logistics Systems

The preparatory work of the study on National Logistics Systems was initiated during
the second half of 1986 by Professor Sten Wandel of Sweden who was a leader of IIASA’s
New Logistics Technologies Project till June 1988. The actual work began in March 1987
when researchers from twelve countries and IIASA met in Laxenburg at a Task Force
meeting, to discuss collaboration in the logistics field. In May-August 1987 a Synopsis for
National Reports on Logistics Structures and Strategies (see Appendix 1) was developed,
revised and distributed among the collaborating groups and specialists from the various
countries.

The first extended versions of the reports were presented and discussed in December
1987 at the Workshop on New Logistics Technologies in Buck (Hungary). Since June 1988
the New Logistics Technologies Project was incorporated as an Activity with Dr. Pavel
Dimitrov in charge (who joined IIASA’s NLT Project in March 1987) into the Computer
Integrated Manufacturing (CIM) Project. In that period Guidelines for the preparation
of short versions of the national reports were prepared and distributed among the collab-
orators. The purpose of these guidelines was to ensure a unified structure and format of
the final publication of the National Reports on Logistics Structures and Strategies. In
parallel, the work on Cross-National Comparisons of Logistics Structures and Strategies
began. The short versions of the National reports were presented and discussed in April
1989 at a Workshop on Cross-National Comparisons of Logistics Structures and Strategies
in Nozvaj (Hungary). The revised versions of the reports (according to the recommen-
dations of the Workshop and editorial remarks) were presented to IIASA at the end of
1989. Most of them are included in the book in the form as prepared by the authors, with
minor additional editing.

The organization and major highlights in the study on the National logistics systems
were:

e In-house research: methodology, cross-national comparisons, summary of results,
CIM-logistics related issues;
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e Contracted study agreements (Bulgaria, Hungary, GDR, Poland): national studies,
cases, cross-national comparative studies;

e Collaboration with research institutions and individual scientists (USA, UK, the
Netherlands, Japan, Finland, Sweden, CSSR, Yugoslavia);

e Meetings: March 1987 (IIASA), December 1987 (Bik, Hungary), April 1989 (Noz-
vaj, Hungary).

3.2 Methodological issues

The problem of analyzing logistics at the macro-economic level have not been sufficiently
addressed in the literature. The lack of theories and models, as well as examples of
such analysis, made it necessary to accept some working definitions and to concentrate
on the acquisition and analysis of hard facts and representative data. These described
the current state, the major logistics trends, the influencing factors, as well as the socio-
economic consequences. This was rather than making an in-depth elaborate analysis, or
developing advanced theories.

The scope of the analysis of logistics on a national economy level depends upon the
accepted definition of logistics. For the purposes of this study logistics is treated in
its broader sense as all activities related to the flow of goods in the national economy,
e.g. transportation, handling, storage as well as the related managerial and information
processes. From the perspective of the national economy as a whole, these activities are
carried out both by specialized sectors (logistics or logistics related sectors such as: freight
transport, wholesale and retail sales, communication) as well as by the production and
non-production sectors.

For the purposes of this study the national economy is defined as material flows and
stock system, which involves numerous material flows and points (economic units) of
inventory formation. Material flows connect the separate economic units in a united eco-
nomic organism, whilst material stocks ensure the continuity of the reproduction process
by smoothing the time, space and volume, non-coincidence of production and consump-
tion. This system is analyzed from two points of view:

(a) as a physical system, represented by the actual material flow processes -(transporta‘-
tion, storage, handling) and the related technologies, infrastructures, human re-
sources etc., and

(b) as an administrative system—the managerial and institutional structures and their
strategies and policies, information and communication technologies, etc.

Since the spread of the logistics concept is quite different in the various countries the
approach chosen was to concentrate on the developments of the individual activities that
comprise logistics attempting, however, to evaluate them from the overall logistics point
of view. Another reason for this approach is purely pragmatic—traditionally data and
analysis are available on the separate logistics activities, rather then the logistics system
as a whole.

The following unified structure of the national reports and the following topics for
detailed analysis were accepted:
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1. Physical Logistics Structures

(2) Inventories in the national economy

(b) Transportation systems

(c) Distribution channels and patterns

(d) Warehousing, materials handling and packaging
)

(e) Logistics costs and efficiency

2. Managerial structures and strategies

(a) Organizational and institutional structures

(b) Economic regulation of logistics activity

Human resources and education

d

)
)
(c) Information technologies
)
(e) Research projects

Each part is intended to reveal the history, the state of the art and the future of the
studied phenomenon, as well as the new technologies applied, their penetration rates,
economic and social impacts, using the most representative data and facts for the time
period 1970 (or earliest available)-1987 (or latest possible). The focus is on the logistics
evaluation of the basic trends, the socio-economic impacts and the implications for man-
agement and policy making. This requires relevant statistical data. Unfortunately, such
data for a number of logistics *adicators is not available. This made it necessary to use
the officially published data, making the required recalculations and transformations, and
also to collect data that has not been published in the official statistics.

3.3 Achieved and expected results

The intention to obtain full reports (for all research topics) from each of the investigated
countries, however, was not entirely accomplished. The reasons for that can be found
in difficulties with data acquisition, different interests and understanding of the logistics
issues, uneven research potential and resources in the different countries—in some of the
countries the studies were carried out under contracted study agreements by large research
teams; while in others by individual scientists.

Another point, which is worth mentioning, is that despite of the fact that the Na-
tional reports were developed on the basis of a unified format—The Synopsis for National
Reports on Logistics Structures, Strategies and Prospects—they are quite different in
content (research topics covered and depth of analysis), terminology used and data pre-
sented. Nevertheless, they give a quite comprehensive picture of the various activities
and strategies that comprise the logistics systems of the respective economies. Together
with a great deal of background material—extended versions of the reports, case studies
and statistical data—they are a good base for more in-depth studies and cross-national
comparisons.

The work on harmonization of the data, analysis etc., included in the reports, with
a view to carrying out cross-national comparisons has already been initiated. Until the
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results of the cross-national comparative studies are completed and made available to the
wider audience, it is left to the reader, by going through the national reports, to identify
in more detail the common logistics trends as well as the differences in logistics structures,
strategies and performance among the different nations.

4 Logistics Structures and Strategies: State of the
Art and International Trends—a Preview of the
Results

Cross-country comparative studies in the fields of: inventories and warehousing, trans-
portation systems, distribution channels and patterns, logistics costs, labor resources and
managerial structures and strategies have already been initiated and the collaborating
research teams and scientists from the NLT network are involved and responsible for the
different studies. This work will continue outside IIASA but in close co-operation with
ITASA’s Technology, Economy, and Society Program.

However, in the following parts of this chapter, some of the results of the editor’s
personal research on cross-national comparisons of various logistics issues are highlighted.
They are presented basically as hard facts, without trying to identify causal relationships
or make deep conclusions. In one way or another, this complements the national studies
and gives some insights into the ongoing research.

4.1 Inventories in the national economy

The analysis on inventories is based on data from UN Industrial statistics, [on tape re-
ceived from UNIDOQ], as well as data provided by NLT collaborators. The data base on
inventories covers 15 countries with different economic systems over a period of 10-20
years. The sample is limited to those countries for which reasonably harmonized data
could be obtained. The data is structured according to the 3-digit level of the Interna-
tional Standard Industrial Classification (ISIC) of All Economic Activities [ISIC 1968].
For each of the investigated countries inventory data was collected for about 25 ISIC
sectors of manufacturing industry. Inventories are subdivided into raw materials, works
in progress and finished goods. Additionally, data for inventories of the Wholesale and
the Retail Sales sectors of several countries was collected.

This data base provides broad analytical possibilities. The analysis carried out so
far is restricted to the inventories in the manufacturing sector as a whole, as well as
sectors of the machining industries (ISIC 38): Metal Products (ISIC 381), Machinery
n.e.s. (ISIC 382), Electrical Machinery (ISIC 383), Transport Equipment (ISIC 384)
and Motor Vehicles (ISIC 3843). These are the sectors which are reported to be more
intensively implementing new manufacturing and logistics technologies.

The value added inventory ratio, as well as estimates for the days of stockholding,
have been used as measures for inventory productivity. The following general conclusions
can be drawn from the analysis carried out so far:
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Figure 4: Value Added/Inventory in Manufacturing Industry (ISIC 300)

1. There exist stable differences in inventory performance (the value added inventory
ratio) between the different countries. This is true for the whole manufacturing
industry as well as for the different manufacturir.g sectors (Figure 4 and 5). Japan
leads as a rule, followed by the USA| the greater part of West European countries
(FRG, Denmark, UK, Ireland) and Canada, the Scandinavian countries (Sweden,
Finland, Norway) and Austria and the East European countries (Poland, Bulgaria,
Hungary) and Portugal. The major differences between Japan and the rest of the
countries can be identified when analyzing inventory levels in terms of days of stock-
holding for the whole manufacturing industry (Figure 6) and especially for the motor
vehicles industry (Figure 7).

2. Despite cyclical variations in most of the countries (with the exception of FRG,
Portugal and the Eastern countries) there is a trend of steady improvement of
inventory productivity. At the same time the gap between Japan and the other
countries is widening. The different trends in inventory productivity require special
attention, since if they are preserved it may be expected that in the near future
the Scandinavian countries will reach the inventory productivity of the Western
countries but at the same time the gaps between Japan and the USA, between
them and the rest of the countries, between the Western and the Eastern countries
will increase.

3. Completely different patterns of inventory formation between the Western (with
the exception of Finland) and Eastern countries is identified regarding inventory
structure e.g. the breakdown of inventories into raw materials, work-in-process and
finished goods (see Figures 6 and 7).




A\

Japan
USA

Finlond
070
Hungary
RM
WIP
FG

A\

POL

351

HUN

SWE

383

N\

T -

N

=16~

321

UK

AUS

USA

) m/
aaa : N

CAN

JAP

Figure 6: Inventory in Days in Manufacturing Industry (ISIC 300)

Figure 5: Value Added/Inventory (in some Manufacturing Industries)
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The greater part of the inventory stock in the Eastern countries is kept as raw materials
and supplies, while in the Western countries the distribution of the manufacturing stock
among the abo.e indicated three groups is almost equai. A typical trend for the Western
countries is the growing share of the finished goods inventories on behalf of the share of
the raw materials inventories. Just the opposite is the trend in the Eastern countries. This
pattern of inventory formation to a great extent reflects the conditions on the production
goods market in the different economic environments.

Between the inventory level and the structure there exist close relations and depen-
dencies. In order to evaluate these, it is necessary to analyze inventories not only in one
sector but to trace the whole material flow to the end user e.g. to include inventories in
the trade sector. Unfortunately, the lack of such data in the international statistics does
not allow comprehensive analysis in this respect. However, the available data is indicative
of this relation (Figure 8). The greater share of finished goods and trader’s inventories
and the lower share of raw materials inventory contribute to the lower relative aggregate
inventory level. In the countries with the lowest relative aggregate inventory level, Japan
and the USA, the greater part of the inventories is kept as finished goods and trader’s
inventory.

Inventory levels depend upon a whole set of interrelated and interdependent factors.
An extended list of these factors and their analysis on country and international data
is presented in [Dimitrov, 1984 and Chikan et al., 1986]. However, the logistics related
factors play a decisive role in inventory formation. In this respect the inventory gaps
between the different countries can be considered as a proxy measure for the differences
in logistics performance.
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4.2 Transportation Trends

Logistics performance is directly dependent on transport activity. An analysis of the
evolution of transport infrastructures shows a general shift towards faster and more re-
liable transport. During the last several decades dramatic changes have taken place in
the transportation systems. Figure 9 shows the development of transport modal split in
some OECD countries over a period of approximately 25 years. The demand for fast,
punctual and reliable transport has triggered an enormous development of road transport
at the expense of rail transport. Correspondingly, dramatic changes in the transport in-
frastructure have taken place. This trend is accompanied by a number of technological
innovations in all modes of transport resulting in a decisive increase in their speed and
loading capacity. Among the common trends for all the countries are:

e rapid development of combined transport systems;

e modal split changes, especially for high value goods (the shift from rail to road and
air);

e integration with production and trade (the emergence of so called production-
transport chains);

e unification of the transport, packaging and load/unload equipment;

e changes in the criteria for evaluation of transport performance from “price” and
“cost” criteria towards quality, punctuality, flexibility, reliability, minimization of
damage or loss of goods.
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Within these general trends, common for all of the investigated countries, there exist
quite considerable differences in the different countries regarding the technological level
of the different transport modes and their performa.ce, the prevailing modal split as well
as the state of development of the transport infrastructure. The most striking difference
in this respect is the difference in the transport modal split between the Western and
the Eastern countries (where in the latter, rail transport still dominates in freight trans-
port). The strong correlation between transport modal split and logistics performance—
measured as value added inventory ratio (shown in Figure 10) indicates that the state of
the development of the transport system is one of the decisive factors for the strategic
logistics advantages of some nations over others.

4.3 Distribution channels and patterns

A distribution channel (or a marketing channel) is usually defined as “the set of all firms
and individuals that cooperate to produce, distribute and consume particular goods or
services of a particular producer”. A distribution channel reflects the organizational
channel through which the ownership of goods flows from producer to final consumer via
one or more intermediary. A logistical (or a physical distribution) channel is composed of
terminal nodes, such as factories and shops; intermediate nodes, such as warehouses; and
the links between them, represented by freight movements [McKinnon, 1989]. In such a
way the notion of a logistical channel is related to the physical flow of goods.

One important question in the analysis of the distribution channels is related to the
role of the intermediaries. Statistical data and studies indicate an overall trend of decline
of the wholesaling. There business is contracting as a consequence of the absorption of
their logistical functions by producers and/or multiple retailers. A comparison of the
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structures of the UK consumer goods marketing channels in 1938 and 1983 revealed that
the flow of consumer goods (by value), which was passing through the wholesalers had
decreased from 47% in 1938 to 36% in 1983 [McKinnon, 1989].

However, this trend is not uniform across all trades and countries. The analysis
carried out to reveal the relation between the participation of the wholesale sector in the
flow of goods in the economy and the logistics performance (Figure 11) revealed a quite
contradictory picture.
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Figure 11: Value Added/Inventory—Wholesale Sales/Manufacturing Output (1984)

Surprisingly enough, countries with completely different distribution pattern (partici-
pation of wholesaling in the flow of goods) like Japan and the USA or FRG and Denmark
manifest relatively similar logistics performance. At the same time countries with similar
distribution patterns like the USA and FRG show large differences in logistics perfor-
mance.

However, the fact that the country with the highest inventory productivity (Japan), is
leading in the participation of the wholesaling sector deserves more attention. In Figure
12, the structure of the flows (in value) of a Japanese regional wholesaler is represented.
In 1985 about 64% of the incoming flows of the wholesaler in question originate from
other wholesalers and 31% of the out flowing goods are delivered to other wholesalers.
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These figures indicate the existence of a complicated distribution pattern in Japan, which
ultimately contributes to high logistics performance.

Recent studies indicate that this system is in a process of reconfiguration and many
producers have turned to developing their own distribution system [Yamashina and Ma-
sumoto, 1989]. However, the Japanese experience in this area, like in many other areas,
requires further evaluation with the goal of defining the real role of the wholesalers in the
national logistics systems.

4.4 Labor in logistics

The problem of analyzing logistics labor in relation to macro-economic and sectoral levels
have not been addressed so far in the literature. In some publications [Chinderley, 1980]
aggregate figures on the share of those employed in logistics as a proportion of the total
number of those employed in the economy are presented, using quite rough methodology
of estimation. To the best of our knowledge, there exists no cross-country comparative
studies on logistics labor.

The problem of analyzing logistics labor in a cross-country context requires inter-
nationally comparable data. The analysis in this paper is based on the internationally
comparable occupation-by-sector labor matrixes, prepared by H-U. Brautzsch for the CIM
Project [Brautzsch, 1988]. These labor matrixes have been prepared on the basis of the
respective national labor matrixes. The latter have been transformed in a way that:

e the occupational categories are classified accerding to the 2-digit level of the “In-

ternational Standard Classification of Occupations (ISCO)”, [ISCO,1969];

o the economic sectors are grouped according to the 2-digit level of the “International

Standard Classification of All Economic Activities (ISIC)”, [ISIC 1968|.

In such a way the columns of these labor matrixes represent the different sectors
of the economy, classified according to the 2-digit level of ISIC and the rows show the
different occupations, classified according to the 2-digit level of ISCO. The internationally
comparable labor matrixes have been prepared by the use of conversion lists between the
respective national classification systems and the international classification systems—
ISIC and ISCO. (For more detailed descriptions of the problems and the methodology of
elaboration of the internationally comparable labor matrixes see [Ayres et. al., 1987] and

[Brautzsch, 1988]).

As a result internationally comparable labor matrices for the following countries and
years are available: Austria (1970, 1981), Finland (1980), FRG (1950, 1961, 1970, 1982),
the Netherlands (1985), Sweden (1970, 1980), the USA (1984).

Additionally, for the purposes of trend analysis the national labor matrices for Japan
(for the years 1950, 1960, 1970, 1980, 1985), prepared by Uno [Uno, 1988] have been
used. It has to be pointed out that the estimations based on these labor matrixes are
not directly comparable to the respective estimations for the countries listed above. They
have been done just to exemplify the logistics labor trends in the country with one of the
highest logistics performance.
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The described data base provides broad analytical possibilities. However, the analysis
in this chapter is focused on estimating the share of the logistics labor (on macro and
sector level) as well as the analysis of its dynamics rather then making an in-depth study
on the labor impacts of new logistics technologies. There follows a summary of the major
findings, and some topics for possible future research directions.

1. From an employment point of view, logistics plays an important role in the national
economy. Logistics activities provide employment for about 20-25% of the working
population in the analyzed countries (Figure 13). These figures are quite consistent
with the figures for the share of the logistics costs in GDP. The same holds true
for the different sectors of the economy (Figures 14 and 15). Surprisingly, there
exist no large differences between the countries on the national economy level. One
exception is the retailing sector in the USA—the share of those employed in this
sector is about twice as large as in the other countries.

2. The upward trend of the share of the employed in logistics in Austria, FRG and,
especially in Japan (see Figure 16 for Japan) corresponds to the growing importance
of logistics related activities in the national economy. This in turn puts forward so-
cial and educational pressures. The data base provides broad analytical possibilities
in this respect, since the subdivision of the logistics labor force by occupations and
sectors (which is the case in the internationally comparable labor matrices) has the
advantage that establishes direct connection to educational planning.

One promising approach of analysis in this respect is to compare the occupational
changes with the changes in the educational programs in a cross-country perspective. This
aspect of analysis goes beyond the purpose of this paper, however, it is worth mentioning
that a study made for the European Logistics Association on education in the field of
logistics showed that a good deal of the European universities are offering logistics courses,
which corresponds to the growing demand of the logistics professions.

Another interesting aspect of future research is the analysis of the impact of new
logistics technologies on employment and the demand for new professions. The spread
of the logistics concept and new logistics technologies, like any other innovation, creates
demand for new professions. However, in order to capture these changes more detailed
data is needed. Due to the comparatively high level of aggregation of occupations (2-
digit level of ISCO) the internationally comparable labor matrices cannot reflect new
qualification requirements manifested in new occupations. That is why this aspect of
analysis has to be carried out on a country-by-country basis using detailed national labor
matrices.

4.5 Logistics costs

The study on logistics costs has not been completed yet. A new methodology has been
developed to estimate and analyze the logistics costs based on data from the Input/Output
tables, complemented by data for inventories of the respective economic sectors. The total
logistics costs are subdivided into the following groups:
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transportation costs;

trade costs;

e communication costs;

c..+{s of holding inventories.

The first three groups represent logistics services, bought by each sector, while the
fourth group represent the costs made within the sector itself. It was assumed that the
inventory holding costs are equal to 20% of the inventory value (the cost of storage,
handling and opportunity cost). It was further accepted that 20% of the communication
services bought by each sector are associated with logistics, while all of the transportation
and trade services bought by the sector are considered to be logistics costs. In such a way
the total logistics costs of each sector equals the sum of: a) transportation, b) trade and
c¢) communication (20% of them) services, bought by the sector, as well as d) 20% of the
value of the inventory stock held by the sector.

As already mentioned, the analysis is based on data from Input/Output tables. For
the time being Input/Output tables (from different sources) for the following countries
and years have been collected: the USA (1972, 1977, 1981), Japan (1970, 1975, 1980,
1985), Sweden (1970, 1980), Hungary (1975, 1980), Poland (1975, 1980, 1985), Bulgaria
(1970-1985). Unfortunately, the collected data base does not allow the estimation of
logistics costs for the economy as a whole, due to the lack of inventory data for all sectors
of the economy (one exception, in this respect, is the data for Bulgaria). That is why
the analysis is restricted to the estimation of the logistics costs of various sectors of the
manufacturing industry. Since the study has not been completed yet, only some of the
preliminary results will be presented here in order to provide an idea of the form of the
study and the expected results.

The estimations of the logistics costs in percentage terms of the output for some
manufacturing industries of the USA and Japan for a span of about ten years are presented
at Figures 17 and 18. These results show approximately the same order of magnitude
of logistics costs (in % of output) in the manufacturing industry of both countries. The
figures obtained are quite consistent with the reported results of other studies [Kearney,
1986] using different methodologies (compare with Table 1). They are also quite similar
to the estimates of the share of the logistics labor force in the respective sectors.

The contradictory trends (the upward trend in the case of the USA and the downward
trend in the case of Japan) requires a closer examination of the structural changes of
logistics costs in these countries. When looking at the changes of different components of
logistics costs, the classical trade-off between transportation (and communication) costs
and inventory costs is identified. In Japan, the share of transportation and communica-
tion costs had increased on behalf of the inventory element. As a result the total logistics
costs have decreased. Just the opposite had happened in the USA. This has significant
theoretical and practical implications. The effort to create more sophisticated transporta-
tion and communication systems will be re-paid by savings in inventories in the consumer
sectors. The spread and the application of the Just-in-time concept in Japan leading to
dramatic reductions in inventories is associated with considerable improvements in the
transportation and the communication systems.
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5 Conclusions and Future Research

Undoubtedly, logistics will play an increasing role in the competitive growth of firms,
sectors, nations and whole regions. Logistics activities contribute some 20-30% of the GDP
of industrialized countries and provide employment to 20-30% of the working population.
It has been empirically proven (for the case of the USA) that logistics developments are
responsible for the greater part of the economic growth of a nation. [Abel and Szekely,
1989).

In most of the investigated countries there are positive trends in the development of
the individual activities that comprise logistics. However, there exist large differences
between nations, regarding both the components of the physical logistics structures and
the managerial strategies, resulting in different logistics performance. If the existing
trends are preserved in the future the gap between different countries and whole regions
will increase.

Between the individual logistical activities there exist strong relations and dependen-
cies which affect the overall logistics performance. An explorative analysis of the factors
that might influence the logistics performance of a nation [Dimitrov, Wandel, 1988] re-
sulted in the conclusion that approximately 85% of the variations of logistics performance
among the different nations can be explained by differences in the performance of trans-
portation, production and communication systems as well as the structure and the pattern
of the foreign and domestic trade flows.

Without underestimating the role of the economic environment and the application of
advanced managerial technologies and concepts, it is quite obvious that the technological
level of the “physical elements” of the national logistical system have decisive implications
for its performance. However, the creation of a physical system on a high technological
level requires more effort (in terms of costs), longer periods of time, and strategic in-
vestment decisions. Even if the logistical performance of an individual company can be
improved considerably by adopting new management principles—as many case studies
and surveys indicate—the technological level of the physical elements of the logistical
system sets the limits of these improvements for whole industries, nations and regions.

The results and the conclusions of the study have far reaching implications for business
and policy making and for future research. The dramatic changes in the World that we
are experiencing today—the shift of the Eastern countries towards market economy, the
integration processes in West Europe and Asia and others—are giving impetus to the
globalization of the business activities. The uneven logistics development of the different
countries and regions will be a bottleneck in this process. Various logistics problems
are often cited among the important reasons for the slow penetration rates of East-West
joint ventures. The historical possibility of all European integration (facilitated by the
dramatic changes in the East European countries) will be confronted, and to a great
extent hampered by the gap in the development of the national logistics systems (along
with a number of other factors). Logistics activity is international in its nature. Though
giving competitive advantage, it is of common interest that the state of the development
of the logistics systems and the logistics practices of the different countries and regions
are harmonized. This, in turn, opens an interesting area of future research.

The great variety of managerial and policy solutions. the different strategies in the
development of the physical and the administrative and managerial elements of the logis-
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tics system in the different countries is valuable experience which has to be summarized
and evaluated in the context of the future development and harmonization of the World
economic life. The dynamics of developments in the logistics field requires constant mon-
itoring with the idea of early identification of the emerging new trends. The research in
this direction (on a large international collaborative basis) has already been initiated with
the goal of periodical (biannually) publication of a standard report on “Logistic Structures
and Strategies: State of the Art and International Trends”.

The implementation of new logistics technologies and strategies will inevitably be
associated with unexpected and unintended societal and environmental impacts. Just to
name two of them: '

(a) The wide spread of advanced logistics technologies will have major impacts on em-
ployment. It will, from one side, decrease the demand for low skilled logistics pro-
fessions (material handlers, dockers and other related occupations) as well as rail
transport employees, and from the other raise the demand for a new profession e.g.
“the logistician”.

(b) The shift from rail to road raises many problems related to road safety, environ-
ment protection etc. A feasibility study on the unintended impacts of new logistics
technologies, which will identify the “hot” research issues is planned for 1991.

It is our strong belief that the work reported in this book as well as the planned research
activities are of relevance to the requirements of the World’s economic development.
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Logistics in the United Kingdom

Introduction

a) Geographical background: The most salient features of Britain's
geography, from a logistical standpoint, are its island status, modest
size, subdued relief and uneven distribution of population and economic
activity.

As an 1island and major trading nation, Britain relies heavily on
international sea and air links. Ports and airports generate and attract
a substantial proportion of total freight traffic. The road, rail and
waterway networks carry virtually no international traffic in transit
between foreign origins and destinations.

Given the country's physical dimensions and the concentration of
population and industry in central and southern England, freight hauls are
relatively short. This has important implications for the freight modal
split, delivery lead times and inventory levels. The vast majority of
freight is transported by road, largely because the railway, waterway and
air freight systems have 1little opportunity to exploit their long haul
advantage. Around 85% of the UK population can be reached by road within
4 hours from facilities 1located in the English Midlands. As delivery
times are short, relatively small volumes of stock are tied up in transit.

Most of the population and industry in the UK is concentrated in areas
where there are few physical barriers to movement. Distribution 1is more
difficult and costly in the Northern and Western periphery where
population is sparse, the terrain mountainous and transport 1links often
poor.

b) Economic background: Britain had a GDP of $670 billion in 1987. Its GDP
per capita of $11,765 was significantly below the OECD average of $13,921,
though the country has been experiencing rapid economic growth in 1ecent
years. Table 1 shows the contribution of different sectors to total GDP
in 1987. As 1in other developed countries, the relative importance of
manufacturing industry has been declining both in terms of output and
employment. Between 1977 and 1987, its share of total employment fell
from 40% to 30%, while that of the service sector increased from 57% to
68%.

I. Physical Logistics Structures

I.1 Inventories in the National Economy.

Stock 1levels in the British economy have traditionally been high
relative to those in other industrialised countries [1]. Christopher [2]
in 1980 argued that excessive amounts of inventory accumulated in the UK
primarily for three reasons:

(a) The introduction in 1974 of tax relief on the appreciation in the
value of stock during a period of high price inflation, effectively
giving firms a fiscal incentive to stockpile.

(b) A tendency on the part of British manufacturers to diversify their
product ranges to a greater extent than foreign competitors.
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Table 1: Sectoral Break-down of GDP, 1987.

Agriculture, Fisheries and Forestry
Energy, Water

Manufacturing

Construction

Distribution, Hotels, Catering, Repairs
Transport

Communications

Finance, Banking and Insurance
Public Administration

Education

Other Services

Ownership of Dwellings

5901
24184
85552
21524
48963
16227

9688
63903
24895
31681
22366
20180

Total 375064

£ billion

Table 2: Ownership of Inventory in the UK Economy, 1986:

£ million
Manufacturers 42,688
Wholesalers 15,139
Retailers 14,832
Others 19,073

Total 91,457

Source: UK National Accounts, 1986.
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(c) Low standards of inventory management, coupled in many firms with an
inadequate knowledge of stock levels, stockturn rates and
stockholding costs.

Delivery lead times in British industry were also long and unreliable,
making it necessary for firms throughout the logistical channel to carry
large volumes of cycle and safety stock. A survey of delivery performance
undertaken by the British Institute of Management in 1975 revealed that
25% of the firms consulted claimed to deliver less than half their orders
on time [3]. Subsequent research by New and Sweeting [4] suggested that
the BIM study over-estimated actual delivery performance.

The problem of over-stocking appears to have been most acute in the
manufacturing sector. Manufacturers have traditionally owned around half
the total volume of inventory in the UK economy, though this proportion
has fallen over the past decade (Table 2). Christopher [5] argues that,
proportionally, the manufacturing sector tends to shoulder a greater
responsibility for stockholding in the UK than in other countries because
distribution channels are short and, in many trades, dominated by a few
large multiple retailers that use their bargaining power to push the
burden of inventory onto their suppliers.

Inventory 1levels fell sharply between 1980 and 1982, mainly as a
result of three factors [6]:

(i) Sharp increase in interest rates and decline in financial
liquidity following the introduction of tight monetary policy in
1979,
(ii) Drop in business confidence during the recession.
(iii) Withdrawal of tax relief on stock appreciation in 1981.

Referring mainly to 1983-4 data, Waters [7]1 found that British
manufacturing industry was marginally over-stocked relative to its foreign
counterparts. He estimated that these above-average stock levels would,
in 1isolation, make British manufactured goods 1-2% more expensive than
those produced in the US, Canada and West Germany, and 3.1% dearer than
Japanese goods. Since 1982, real interest rates in the UK have stayed at
a relatively high level and this has continued to depress stock 1levels.
Standards of inventory management have improved in recent years and there
is today much greater awareness of the need to economise on stock.
Between 1976 and 1986 the average book value of stock fell from 34.6% of
GDP to 28.7%. While inventory management in the UK has clearly improved
in absolute terms, it remains poor relative to that of other developed
countries. A recent comparison of inventory levels in British and
American industry, for instance, indicated that in many industrial
sectors, particularly publishing, furniture and vehicle manufacturing,
British firms are still substantially over-stocked [8].

Recent surveys in the UK have revealed quite widespread application of
Materials Requirements Planning (MRP) among larger manufacturing firms.
Of a broadly-based sample of 131 manufacturers surveyed by Oakland and
Sohal [9], just under half (48.5%) claimed that they made some use of MRP.
Another survey by the Ingersoll Engineers [10] of a wide range of
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manufacturing firms established that around 60% used MRP ‘in one form or
another'. This study discoverd, however, that, as a result of poor
implementation, MRP often failed to yield significant inventory savings.
A survey by Voss and Robinson [11] of the application of the Just in Time
(JIT) principle in UK manufacturing found that around 57% of the 132
respondents were either implementing or planning to implement some aspects
of JIT. Further investigation revealed that many firms were attempting
only a partial implementation and often neglecting those aspects which
posed most difficulty vyet could potentially offer the greatest benefit.
The authors concluded that "many firms would seem to be implementing
various aspects of JIT on an ad hoc basis whilst few are applying JIT
techniques as part of a planned and integrated manufacturing policy". This
finding was partly confirmed by the Ingersoll Engingeer's study. While
80% of the manufacturers they consulted believed that JIT techniques were
relevant to their business, only 21% intended to apply them
comprehensively across their operations. Overall, this study concluded
that, while British manufacturers are keen to reduce inventories and
interested in new inventory management principles, ‘real achievements and
current plans look distinctly unimpressive against world standards'. Two
explanations are offered for this situation:

‘Either British industry is simply paying 1lip-service to (these)
principles - backed by the occasional desultory attempt to apply them - or
there is a g¢genuine gap between strategic thinking and the actual skills
required to implement change.'

I.2. Transportation Systems

Total volume of freight

Up until the early 1980s, the two main measures of freight traffic,
tonnes-lifted and tonne-kilometres moved, followed divergent trends
(figure 1) [12]. The tonnes-lifted statistic was particulary erratic,
though the underlying trend clearly downward. Short term fluctuations in
this index are partly associated with cyclical variations in the level of
economic activity. The most likely explanation of the longer term trend
was that logistical channels were becoming more streamlined and goods
making fewer journeys between raw material source and final point of sale.
As the tonnes-lifted figure records the weight of consignments loaded onto
vehicles at the start of a journey, it partly reflects the number of
separate journeys comprising the through-movement. Since 1984, the
tonnes-lifted figure has risen sharply, largely reflecting the recent
growth in demand for heavy primary products, such as crude minerals,
chemicals, iron and steel and building materials, which together account
for a large proportion of total freight tonnage.

In contrast to tonnes-lifted, the number of tonne-kms has been
increasing steadily except during the 1979-80 recession, when it dropped
by roughly 10%. Since 1982-3, it has again risen steeply, though as a
result of a different growth process to that which prevailed in the 1970s.
In this earlier period, the increase in tonne-kms was due to an increase
in average length of haul, which more than offset the decline in freight
tonnage. This lengthening of hauls occurred almost entirely on the road
network, with average length of haul for road freight increasing from

-41-




H19ON3T NVH ©

SWX-3INNOL + a314N-S3INNOI

dv3A
98 4°) 8L v 0L 99 961
(213043 ausoq—iajom Buipndxa)
[8—296| ‘1dO0dSNVAHLl 1HOIdd4 NI SONJH1

1 aanb1g

06

474

ot

ovl

0S|

091

oLt

0ul

(001 = T961) X3QONI

47—



43kms to 71kms between 1962 and 1983. Cundill and Shane [13] and McKinnon
[14] examined the possibility that the mean haul length was rising as a
result of structural changes in the economy placing greater emphasis on
goods whose production and distribution was highly transport-intensive.
Available evidence suggested that this was not the case. Instead it seenms
that haul 1lengths have increased primarily as a consequence of three
essentially spatial processes [15]:

a) Concentration of production and stockholding

b) Enlargement of market areas

c) More circuitous routeing of flows via intermediate processing and
stockholding facilities further from the direct route between raw
material source and final point of sale.

The rate of increase in the average length of haul has moderated over
the past decade. In the case of road freight, for instance, it rose by
only 6.2% between 1977 and 1987 in comparison with an increase of 52.3%
over the previous ten years. This suggests that the spatial processes
listed above are becoming less active, though as they have not been
subject to close monitoring, there is little hard evidence to confirm
this.

The gradual stabilisation of the average length of haul has not been
reflected in the tonne-km trend in recent years as rapid economic growth
has generated a substantial increase in total freight tonnage. This sharp
reversal of the earlier trend in tonnes-lifted is 1likely to prove
temporary, though, and be followed by a period when the volume of freight
movement grows much more slowly, if at all.

Official forecasts of road freight traffic in the UK are compiled
using a model developed by the Department of Transport in the late 1970s.
This model effectively translates projections of the level of output from
major industrial sectors into estimates of tonnes-lifted, tonne-kms and
vehicle-kms, using three critical ratios:

1. Tonnes-lifted:total weight of goods produced (known as the ‘handling
factor')

2. Tonnes-lifted:tonne-kms (i.e. average length of haul)

3. Tonne-kms:vehicle-kms

The most recent forecasts of road freight traffic [16] prepared in
1984 seriously under-estimated the increase in heavy goods vehicle
traffic. This wunder-estimation appears to have been the result of a
pessimistic projection of economic growth and inaccurate assumptions about
the relationship between GDP and tonne-kms. The forecasts are soon to be
revised.

Modal split
As shown in figure 2, Britain sends a very 1large proportion of its

freight by road, in terms of both tonnes-lifted and tonne-kms. The
allocation of freight traffic between modes has remained reasonably stable
for over a decade. Between 1977 and 1987, the road network maintained a
consistent 80% share of tonnes-lifted. 1Its proportion of tonne-kms fell
slightly as coastal shipping (included in the ‘water' figures) benefitted
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from the exploitation of the North Sea o0il fields. Over the past decade,
British Rail (BR) has suffered a temporary loss of freight traffic during
periods of industrial action, but has otherwise maintained it modest share
of the freight market. Inland waterways accounted for only 3% of total
tonnes-lifted in 1987. Just over half of their freight tonnage (53%) was
travelling to or from a foreign port and thus represented international
trade passing through ports such as London, Manchester and Hull that
require waterway access.

An ambitious attempt was made by Bayliss and Edwards [17] to develop a
probabilistic model capable of forecasting the modal choice of individual
freight consignments. This work achieved 1limited success and has been
rendered largely obsolete by major changes in the British freight market
since the late 1960s. More recent research [18] has taken greater account
of the logistical framework within which modal choice decisions are made.
A major study is currently underway to explore modal decision-making in
the UK using ‘stated preference' methodology [19].

Road Transport

(i) Infrastructure: Since 1960, some 3000kms of motorway have been
constructed in the UK and many other roads built or upgraded to dual
carriageway standard. Almost all the major centres of population and
economic activity now have a motorway 1link. Plans for future road
construction have three objectives [20]:

1. Improving road 1links between industrial areas (especially in the
Midlands) and ports on the east and south coasts serving the
European mainland.

2. Inserting a few remaining strategic links (eg. M40 London-Oxford
motorway, M1-Al link).

3. Providing bypasses to relieve problems of congestion and
environmental intrusion in towns and villages.

Road networks in several parts of the country, particularly Greater
London, are seriously congested at peak periods and this severely retards
the movement of freight. The Confederation of British Industry recently
estimated that, nationally, road congestion is costing £15bn per annunm,
while in the South East of England it adds an extra 20% to delivery,
service and selling costs [21]. Since the curtailment of the wurban
motorway programme in the early 1970s, for financial and environmental
reasons, highway authorities have made only piece-meal additions to road
capacity in built-up areas, placing greater emphasis on traffic
management. :

(ii) Vehicle Fleet: The total number of 1lorries (over 2 tonnes ULW)
registered in the UK has been declining for many years. Between 1973 and
1982, it fell by 21%. Over the same period, the number of lorries in the
heaviest weight class (over 10 tonnes ULW) doubled and their share of road
tonnes-lifted and tonne-kms increased from 19.8% to 35.5% and 40.3% to
60.5% respectively. Between 1977 and 1987, the total annual distance
travelled by heavy vehicles (with 4 or more axles) rose by 62%, while
total lorry kilometres increased by only 12%. Many operators have taken
advantage of the increase in maximum vehicle weight from 32 tonnes to 38




tonnes in 1981. 1In 1987 almost 40% of road freight tonne-kms were handled
by 38 tonners. It has been officially estimated that the use of 38 tonne
lorries saved British industry around £100 million in 1986.

Road-train formations, comprising a tractor unit and two or more
trailers, are illegal in the UK, though it is permissible for a rigid
vehicle to haul a draw-bar trailer. Drawbar-trailer combinations equipped
with demountable vehicle bodies (or swap-bodies) are becoming increasingly
common as they enable firms to break-bulk without incurring the cost of
using a depot [22].

(iii) Structure of the Road Freight Industry: Around 96,000 firms in the
UK hold licences to operate lorries of over 3.5 tonnes GVW [23]. The vast
majority of these operators run five or fewer vehicles. In 1980 such
operators accounted for 87% of the total; less than 1% had more than 50
vehicles. Most firms operated their lorries mainly on an ‘own account’
basis to carry their own traffic. 1In 1985, roughly 37,000 companies ran
vehicles principally for ‘hire and reward' [24]. Since its early days,
the road haulage industry has been highly fragmented. Since the
liberalisation of the UK haulage industry in 1970, entry barriers have
been low, competition intense and profit margins slender, particularly in
the general haulage sector. The inability of many of the smaller firms in
this sector to secure longer term contracts leaves them vulnerable in
times of recession. Many of the larger hire and reward operators have
over the past 15 years broadened their range of services to include
storage, materials handling, order processing etc. to offer clients an
integrated distribution package rather than a basic transport service.
This has proved an effective means of increasing volume and profitability
and of securing longer term contracts. Public warehousing firms, freight
forwarders and the ‘in-house' distribution departments of manufacturing
and retailing firms have also begun to provide integrated distribution on
a third-party basis.

Although the distribution services industry is relatively young, there
is already quite a high degree of specialisation by product, range of
services, geographical area and client group. An important distinction
has emerged between the provision of distribution services on a dedicated
basis for individual firms (aimed particularly at multiple retailers) and
the consolidation (or groupage) type of operation in which several
clients' traffic shares the same vehicles and depots. The growth of
contract distribution services is discussed more fully in section II.1.

Railways
There are approximately 14,900 route kilometres of railway in the UK

open to freight traffic. The route distance has declined by about 40%
since 1962. Over the same period, the number of rail freight depots has
dropped from 590 to 123 and private sidings from around 6000 to 1100.
Relative to other European rail networks, BR is poorly endowed with
freight terminals and private sidings. During the postwar period, much of
Britain's manufacturing and warehousing capacity has been realigned with
respect to the road network, leaving only a small proportion of industrial
premises in railside locations. This seriously constrains BR's ability to
secure freight traffic as over 90% of its tonnage is generated by railside
premises.
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British Rail's freight operation has been transformed over the past
twenty years. The traditional wagon-load operation involving the
remarshalling of wagons at several points en route has been abandoned. A
large proportion of BR's freight traffic is today carried by the train-
load in trains contracted by individual firms ('company trains') and
travelling directly between source and destination to a tight schedule.
Most of the rolling stock on these trains is either owned or leased by the
client firm. 1Indeed only around 20% of BR's freight traffic is today
carried in its own wagons. Much of its tonnage is generated by ‘merry-go-
round' trains circling between coal mines and power stations. BR's
remaining wagon-load services, Speedlink and Freightliner, provide direct,
scheduled connections between major industrial centres, the former using
standard wagons, the latter handling containers. In September 1988, BR
decided to combine these two operations. '

Since 1981, BR has offered shippers an integrated distribution package
based upon it Speedlink network and operated jointly with numerous
warehousing/road haulage firms around the country [25]. The latter
provide a storage/break-bulk services at railhead warehouses and
collection/delivery by road where required. This initiative is helping BR
to attract larger volumes of manufactured goods and thereby reduce its
heavy dependence on bulk traffic, much of which has limited growth
prospects.

Intermodal Systems

The British rail network has a significantly smaller loading gauge
than most other European rail networks. This has imposed tight limits on
the carrying capacity of British rolling stock and prevented the
development of conventional piggy-back services similar to those on the
European mainland. For the past 20 years, containers have served as the
main unit of road-rail interchange in the UK. As the opening of the
Channel Tunnel will create a large potential demand for intermodal and
bimodal services to and from the UK, the need to ease this loading gauge
restriction has become all the more pressing [26]. This could be done by
increasing the <clearance at bridges, tunnels and stations to permit the
through-movement of larger European rolling stock. BR contends, however,
that even opening up a single spinal route through the country to the
Berne gauge would be prohibitively expensive and very unlikely to earn an
adequate rate of return.

Instead, BR is promoting the development of new types of rolling stock
that should greatly increase the scope for intermodal and bimodal services
on its existing network. The main innovation is the small-wheeled bogie
which reduces the height of the wagon platform by about 30 cms, thus
permitting the through-movement of the new generation of 2.8 metre
containers and 2.6 metres swap bodies. New bimodal systems include a
piggyback vehicle and a ‘road-railer' system called Trailertrain,
comprising trailers that can have their road wheels retracted and be slung
onto railway bogies. These bimodal vehicles will have less cubic capacity
than their European counterparts and are likely to have more limited
application than the swap-body.
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I.3 Distribution Channels and Patterns

The British distributive system is characterised by a high degree of
concentration at the retail level and a strong tendency for producers to
deal directly with retailers.

Figure 3 indicates the allocation of retail sales between the main
marketing channels in 1983. In that year, multiple retailers (comprising
10 or more stores) held roughly 56% of the market and obtained almost all
their supplies directly from producers/importers. Wholesalers handled 36%
of all supplies destined for retail outlets (by value), 3% of them
collected by small retailers from cash and carry outlets. Small unit
retailers (defined as retail organisations with fewer than 10 stores)
received only around a quarter of their supplies directly from the
producer. _

Multiple retailers' involvement in physical distribution has greatly
increased over the past 30 years as a result of two related processes
[27]:

(i) increase 1in their market share (making the UK retail sector one of
the most concentrated in the world) (Table 3)

(ii) increase in the proportion of their supplies channelled through
warehouses under their control

A survey by Simpkin et al. ([28] of 200 major retail chains indicated that
the majority directed in excess of 80% of their turnover through central
warehouses (Table 4). Earlier research [29], nevertheless, showed that
there were wide inter- and intra-sectoral variations in multiple
retailers’ relative dependence on central warehouses (Table 5).
Retailers' motives for channelling supplies through central warehouses are
listed in Table 6.

In recent years several large supermarket chains have been developing,
usually in association with contractors, systens of ‘composite
distribution', in which products with different temperature requirements
are assembled in the same distribution centre and delivered in
consolidated loads to branch stores in special compartmentalised vehicles.
This has enabled these retailers to control the inflow of a much higher
proportion of their supplies, while achieving greater economies of scale
in their storage and distribution operations.

The extension of multiple retailers' control back along the
distribution channel is affecting the logistical activities of
manufacturers in several ways:

a) By feeding their output into warehouses controlled by large retail
chains, small producers can gain access to a wide market.

b) Multiple retailers are increasingly using their strong bargaining
povwer within the marketing channel to dictate delivery requirements
to manufacturers. Many have also developed extensive ranges of own
label products, taking on full responsibility for their marketing
and distribution.

c) Multiple retailers' preference for central warehouse delivery has
been a major factor contributing to the <contraction of
manufacturers' shop delivery networks.
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Table 3: Distribution of Retail Sales by Type of Organisation.

% of total retail sales

1976 1386
Single outlet retailers 33.9 28.7
Smwall multiples (2-9 shops) 15.6 12.1
Large multiples (10 or more shops) 51.2 59.1

Table 4: Proportions of Turnover Channelled through Retailer-Controlled
Warehouses: Multi-sectoral Survey of 200 Large Retailers

% through Warehouse % of Retailers
> 80 54
50 - 80 25
1 - 50 15
0 6

Source: Simpkin et al., 1987.

Table 5: Sectoral Variations in the Proportion of Turnover Channelled
through Retailer-controlled Warehouses, 1983

Sector % through Warehouse
Electrical goods 48
Alcoholic drinks 49
Clothing 57
Footwear 59
Food 62
Furniture 13
Tobacco 13

Source: NEDO, 1985.
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Table 6: Advantages to the Retailer of Channelling Supplies through a
Central Warehouse:

I Strengthening of Retailer's Negotiating Position with Suppliers

1. Bulk discounts for warehouse delivery.

2. Reduction in ‘backdoor congestion' and delivery refusal rates.

3. Centralisation of the buying function to permit more professional
and aggressive dealing with suppliers.

4. Easier computer link-up between retailer and supplier.

ITI Improving the Efficiency of the Retailing Operation.

5. Higher labour productivity in goods handling at stores due to:
a) arrival of supplies in fewer, larger loads.
b) tighter scheduling of deliveries.
¢) use of handling systems tailored to retailer's needs.

6. Reduction in stock levels as a result of:
a) centralisation.
b) shorter and more reliable lead times for store delivery.
c) tighter stock control at central warehouse.

7. Release of storage space in shops for sales and display purposes.

8. Lower storage costs in less expensive warehouse sites.

9. More efficient central processing of orders and invoices.

10. More effective shop management as store managers spend less time
dealing with suppliers' sales representatives.

11. Better able to exploit the advantages of electronic point of
sale (EPOS) technology.

12. Reduced stock-loss through theft and darage.

III Improving Customer Appea...

13. Reduced risk of stockouts (ie. greater product availability).

14. Improved quality control.

15. Wider range of products, especially of own-label and imported
lines.

Adapted from ref. [30]

Table 7: Reduction in Shop Numbers, 1976-86:

Numbers of OQutlets

Type of Organisation 1976 1986
Single outlet retailers 231 111 217248
Small multiples (2-9 shops) 78670 65783
Large multiples (10 or more shops) 81355 60353
39113 343387
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The number of delivery points on these networks has also been reduced
by the closure of shops (both independents and multiples' branch stores)
(Table 7) and the concentration of retail floorspace in larger outlets.
There has been an extensive development of superstores, hypermarkets and
retail warehouses in the UK since 1970, many of them at sites on the urban
periphery to which delivery vehicles can gain easy access. In recognition
of the high cost of making small drops, particularly in inner urban areas,
manufacturers have curtailed deliveries to small outlets, mainly by
raising minimum order sizes. An increasing proportion of manufacturers’
output is being distributed in bulk loads directly from the factory to
retailers' and wholesalers' warehouses and to some of the larger retail
premises.

While there has been considerable decentralisation of grocery,
furniture and DIY retailing in the UK, 1local planning authorities, with
central government approval, have resisted the development of large out-
of-town shopping centres (or ‘megacentres'). There is only one such
centre in the UK at present, the ‘'Metrocentre' near Newcastle upon Tyne.
Most comparison and speciality shopping is still concentrated in and
around town centres, vwhere goods reception facilities are often poor and
access, roads badly congested.

Many wholesalers have also rationalised their delivery operations,
though as they supply consolidated orders, it remains profitable for them
to deliver to 1large numbers of small independent outlets. A large
proportion of these shops, particularly in the grocery and pharmaceutical
trades, are affiliated to wholesale voluntary groups. Over the past 25
years there has been a sharp increase in the proportion of independent
retailers making regular use of cash and carry warehouses. In obtaining
supplies from this source, they assume responsibility for the traditional
wholesale functions of transport and order picking.

As a result of the changes detailed above, there has been an increase
in the proportion of retail supplies arriving at shops in consolidated
loads. Rushton [31] estimated that in 1978 around 78% of supplies
arriving at retail outlets were consolidated (i.e. combining the products
of different producers). Since 1978, this proportion and the degree of
consolidation are likely to have increased considerably. There has been a
corresponding reduction in the number of drops per journey and increasing
use of large vehicles in a shop delivery role.

I.4 Warehousing and Materials Handling.

For many years, warehousing has been the main growth sector in the
English commercial property market. Between 1974 and 1985, the expansion
of warehouse floorspace exceeded that of shops and offices and compared
with a 2% reduction in factory floorspace [32]. There was a steady
decline in the amount of new construction between 1980 and 1985, though
this was largely offset by empty factories being redesignated as
warehouses, presumably to improve their chances of re-letting.

Aggregate floorspace trends conceal important structural changes in
the warehousing sector. Older multi-storey buildings in inner city
locations have been vacated as firms have decentralised their
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storage/distribution operations to single storey premises on the urban
periphery. Even many of the modern warehouse units speculatively built to
standard construction over the past 10-15 years lie vacant. Much of the
recent demand has been for large, purpose-built premises at which firms
can centralise their storage/distribution operations. Large distribution
centres have gravitated to points of high accessibility on the motorway
network, contributing to the steep inflation of rental and land values in
some areas, particularly around London.

The UK has lagged well behind Japan, the United States and West
Germany in the development of warehouses with automated storage and
retrieval systems (AS/RS). There were estimated to be 175 such systems in
operation in the UK in 1982 by comparison with over 750 in West Germany
and over 3000 in Japan [33]. A more recent survey by Frost and Sullivan
[34] indicated that Britain accounted for 19% of the European market in
automated handling systems in 1987, placing it marginally ahead of Italy
and France with 16% and 15% respectively, but well behind West Germany's
37% share. This study accused British industry of being myopic in its
assessment of the potential benefits of automated systenms, being
preoccupied with 1labour savings and expecting payback over too short a
period. Frost and Sullivan contend that, in this context, ‘strategic
questions such as getting ahead of the competition are, as yet, rarely
given practical expression in the UK'. British firms have, on the whole,
preferred to mechanise their warehousing operations incrementally, with
automated guided vehicles, mechanical stacker cranes and various conveyor
systems proving popular [35].

Firms have been concentrating their storage operations in fewer
larger warehouses to reduce inventory 1levels and take advantage of
economies of scale. This trend has been most pronounced among
manufacturers, though also in evidence in the wholesale and retail
sectors. Many firms have completely centralised their
stockholding/distribution operations and serve the whole country from a
single 1location, wusually within a triangular zone in central England
bounded by the M1/M6, M4 and M5 motorways. To maintain the efficiency of
their transport operations, firms with highly centralised stockholding
systems often channel g¢goods through regional break-bulk points. This
spatial separation of the stockholding and break-bulk functions helps them
achieve a more efficient trade-off between stockholding and transport
costs. Many parcel carriers have centralised their sorting operations at
large ‘'hub' warehouses and downgraded outlying depots to the status of
‘satellite' collection and distribution points [36].

Considerable research has been done in the UK on the optimisation of
warehouse 1location [37]. Attempts have also been made to establish the
sequence in which depot locations should be added or removed from a
distribution system as the degree of stock dispersal changes [38].

I.5 Logistical Expenditure

The first attempt to calculate total logistical expenditure in the UK was
made by Childerley [39] using 1976 data. When this calculation was
updated by McKinnon [40], wusing 1986 data it was found that net logistics
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Table 8: UK National Expenditure on Logistics, 1976 and 1986

(at current prices)

1976 1986

% of % of
£m GDP £m GDP
Inventory {(excluding appreciation) 9,955 8.7 21,896 6.9
Storage/Materials Handling 11,448 10.1 25,179 8.0
Transport 9,940 8.7 25,478 8.0
Total Logistics Expenditure 31,343 27.5 72,553 22.7

Appreciation in the value of inventory 6,557 2,331
Net Logistics Expenditure 24,786 21.8 70,222 22.0

Gross Domestic Product (at factor cost, 113,790 319,089

expenditure-based)

Notes: a. At current prices.

b. Based on average interest rates of 15% in 1976 and 14% in 1986.
c. Assumes (as in the calculation by Childerley, 1980) that the
ratio of storage/materials handling costs to inventory costs was
1.15:1 in both years. As the cost of financing inventory was lower
in 1986 than 1976, this allows for some improvement in the
productivity of warehousing and materials handling. Productivity
gains accruing from the installation of new handling systenms,
computerisation and better management may have been partly offset
by a reduction in the utilisation of warehousing facilities
following destocking. The cost estimate for this 1logistical
component is, therefore, highly approximate.

d. Includes a revised estimate of £10 million

freight in 1976 and excludes
years.

Source: ref [60]
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costs were almost identical in these two years, at around 22% of GDP
(Table 8), despite the fact that in the intervening period stock 1levels
had fallen and the productivity of the freight transport system been
improved. This apparent anomaly was the result of a sharp fall in the
rate of inflation from an average rate of 16.5% in 1976 to 3.4% in 1986.
In the mid-1970s, high rates of inflation offset most of the £financial
cost of holding stock and thereby kept net logistics costs artificially
low.

Several key elements in the logistical mix were excluded from both
the 1976 and 1986 calculations. No account was taken of the cost of
packaging, administration, pipeline movement and the transmission and
processing of information. Incorporating these activities would
significantly raise 1logistics' share of GDP. In 1986, for example,
British firms spent a total of £6.3bn. on packaging materials, while a
recent US study has estimated that administration accounts for roughly 4%
of totzl logistics expenditure [41].

The Institute of Logistics and Distribution Management (ILDM)
commissions an annual survey of distribution costs in the UK. These
surveys are based on very small samples of firms (c.60) which are not
stratified by industrial sector. They cannot, therefore, be used as a
basis for generalising about distribution costs across UK industry as a
whole. Among the firms participating in the 1986/7 survey, distribution
costs averaged 7.6% of sales revenue, though underlying this mean were
wide inter- and intra-sectoral variations (Table 9) [42]. In earlier
research on physical distribution in the UK wide cost differentials were
cited as evidence that comparable firms operated their distribution
systems at markedly different levels of efficiency [43]. Cost variations
also, however, reflect differences in firms' involvement in physical
distribution, the range of activities they include in the cost calculation
and accounting practices.

Survey results during the 1980s appear to indicate that average
distribution costs have been declining as a proportion of sales revenue
(Table 10). These average figures are not strictly comparable, though, as
the composition of the sample changes from year to year. The distribution
costs incurred by a core group of regular respondents to the survey have
nevertheless been declining 1in recent years relative to sales revenue,
primarily as a result of savings in inventory and storage.

No attempt has been been made to assess the overall efficiency of the
British logistical systenm.

I.6 International Logistics

Britain 1is a major trading nation with exports and imports
representing 20% and 23% respectively of its GDP in 1987. This has
several important implications for the UK logistical system:

(i) Ports and airports generate and attract a substantial proportion of
total freight traffic.
(ii) Longer 1lead times for imported goods necessitate the holding of
larger stocks.
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Table 9: Physical Distribution Costs in the UK, 1986/7

% of sales revenue

Transport 3.6
Inventory 1.1
Storage 1.7
Administration/other 1.2
Total 7.6

Source: ref [42]

Table 10: Trends in Physical Distribution Costs: 1981-1986/7:

Sample % of
Survey Date Size sales
McKibbin 1981 57 12.8
CPDM 1983 66 12.3
CPDM 1984 67 11.6

IPDM 1985 - 8.3
ILDM 1986/7 - 7.6

Table 11: Maximum Weight and Dimensions of Lorries Permitted on UK Roads:

Height 4.2 metres Axle Weights
Single 10.5 tonnes
Width 2.5 metres
Double 20.0 tonnes
Length:

Rigid 11.0 metres
Max. Gross Weight 38.0 tonnes
Articulated 15.5 metres
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(iii) Foreign manufacturers have considerable logistical involvement in
the UK. The size of the British market and its island status leads
foreign firms to establish separate stockholding/distribution bases
in the UK. They are also major users of contract haulage, storage
and distribution services [44].

(iv) In theory, Britain's heavy reliance on manufactured exports ought to
be reflected in a high level of managerial concern for the cost and
quality of international logistics. In practice, however, many
firms regard export management as a low order function and prefer to
relinquish responsibility for international distribution to the
foreign customer [45]). Recent studies [46] have shown that the
majority of British exporters sell on either an ex works or FOB
basis. Their affinity for these pricing schemes has been partly
attributed to Britain being an island and 1its 1long history of
trading with distant, colonial markets. Although Britain has been a
member of the European Community (EC) for 16 vyears, few
manufacturers have extended their domestic policy of delivered
pricing onto the European mainland. The choice of transport mode
and route for much export traffic therefore rests with the foreign
customer and/or his freight agent.

The pattern of export and import movements within the UK has been
substantially altered over the past 20 years as a result of the
realignment of the nation's trade away from the deep-sea routes towards
the European mainland. In the mid-1960s only about a quarter of Britain's
trade was with other European countries; this proportion has now risen to
around 45%. There has been a reorientation of international traffic from
the traditional deep-sea ports of Glasgow, Liverpool, Bristol and London
towards the roll-on roll-off (RoRo) and lift-on lift-off (LoLo) ports on
the East and South coasts. British deep-sea ports have also been losing
traffic to other European ports, most notably Rotterdam and Antwerp, where
goods destined for Britain are transhipped onto smaller vessels and enter
the country through East coast ports [47]. It has been suggested that
once the Channel Tunnel is open a reversal of this transhipment operation
may develop with deep-sea container traffic bound for the European
mainland being transferred onto rail wagons at a British West Coast port
{(such as Glasgow or Liverpool) and completing their journey by 1land. A
feasibility study [48] commissioned by the Clydeport Authority has,
however, cast serious doubt on the viability of such an operation.

The Channel Tunnel, which is scheduled to open in 1993, will physically
link Britain's rail network with that of mainland Europe, permitting the
through-running of rail wagons for the first time and offering lorry
traffic an alternative means of Channel crossing to the RoRo ferry.
Through rail transit times should be significantly shorter than those
currently achieved by road and rail services, especially from more
peripheral parts of the UK. For example, through rail services from
Glasgow to Frankfurt and Marseilles will be, respectively, 45% and 58%
quicker than present driver-accompanied lorry services on these routes;
60% and 64% faster than current rail services [49). Freedom from weather

-57-




restriction will also enhance the reliability of the Channel crossing.
The lorry shuttle service to be provided by Eurotunnel will be slightly
faster and more reliable than the current RoRo ferry services, though
drivers' hours regulations will prevent some hauliers from deriving much
operational benefit from the shorter crossing times. It is anticipated
that competition between the Tunnel and the ferries will reduce cross-
Channel lorry charges by around 10% in real terms. The main benefit of
the Channel Tunnel is, nevertheless, 1likely to accrue to the railways,
with BR forecasting that it will increase its share of the unitised cross-
Channel freight traffic from 8% in 1988 to around 20% in 1993-4.

Such a modal shift might be constrained by the liberalisation of
international road haulage within the EC in 1993, which is expected to
force down rates and improve service quality. It is doubtful, however,
that the proposed regulatory changes will have a large impact on road
haulage services between Britain and the rest of the EC. Many foreign
hauliers will continue to be discouraged from coming to the UK by the
large trade imbalance between the UK and other EC countries, and hence
lack of return loads, the highly competitive nature of the UK haulage
market and the correspondingly low level of haulage rates [50]. British
road haulage operators are likely to be more strongly influenced by the
harmonisation measures that are likely to accompany the liberalisation of
the European haulage market. British hauliers would benefit from an
alignment of UK lorry weight/size 1limits and vehicle taxation with EC
norms [51].

I1.1 Organisational Structure

Functional Integration: A survey by Whitehead Consultants [52] indicated
that by 1974 around 22% of British manufacturers had established a
separate distribution department. This study and a later one by
A.T.Kearney Ltd. [53] in 1979 found wide discrepancies in what firms
deemed to be distribution functions. Inventory and order processing, for
example, frequently remained under the control of other departments.
Since 1980, more and more firms have begun to manage logistical activities
integrally and to co-ordinate these activities more <closely with
production, marketing and sales. No surveys have been undertaken to
assess the generality of these trends (cf. the Kearney studies of
logistical integration in the US [54]). The status of logistics within
corporate hierarchies has clearly risen with an increasing number of firms
giving logistics/distribution representation at board level.

Externalisation of Logistical Functions: This has been one of the most
pronounced trends in the UK logistical system in recent years. Producers
and multiple retailers have become increasingly reluctant to undertake
transport, storage and associated tasks on an own account basis, for a
number of reasons [55]:

i) Financial considerations: Many prefer not to invest capital in what is
generally regarded as an ancillary activity. Once contracted out,
distribution becomes a current rather than capital expenditure item on the
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balance sheet. A change in the system of company taxation, outlined in
Section II.2 has g¢given firms an additional financial incentive to
externalise this function. Some of the larger contractors now have the
capital resources to buy out clients' ‘in-house' distribution systems and
thereafter operate them exclusively on their behalf. This makes it easier
for firms to release capital tied up in own account distribution
facilities for more productive use elsewhere in their business.

ii) Technological factors: As computerisation and the advent of highly
mechanised handling systems has made logistics more capital-intensive,
increasing numbers of firms have decided that it would require too large
an investment to keep their in-house distribution operations abreast with
new technological developments. To be operated efficiently much of the
nevw equipment must be operated at a level of throughput in excess of that
in many own account systems.

iii) Structural change in the distributive channel: As retailer-controlled
warehouses have captured an increasing proportion of the flow of finished
goods, manufacturers have found it increasingly difficult to operate their
systems of decentralised storage and shop delivery efficiently. Many have
responded by contracting out the diminishing volume of local delivery
work. Meanwhile, in expanding their physical distribution operations, the
large retail chains have shown a high propensity to externalise the
distribution function. 1In an effort to rationalise the inflow of supplies
to their shops, some have also compelled producers to make use of the
consolidation services of nominated carriers.

iv) 1Increased import penetration: Foreign manufacturers rely heavily on
outside contractors to distribute their products in the UK. A recent
survey of 55 foreign firms found that over 70% of their total sales in the
UK were delivered to wholesale and retail outlets in contractors' vehicles
[56]. The 1increase in import penetration in many sectors of the British
consumer goods market is likely, on balance, to have augmented demand for
contract services.

Two attempts have been made to assess the degree to which the
distribution function is externalised. The first, carried out by Kae
Developments Ltd. [57], was based on a sample of 80 firms in the grocery,
confectionery, drink, pharmaceutical and household goods trades. It
indicated that only a small minority of firms were totally dependent on
own account systems and that roughly half the manufacturers and multiple
retailers sampled preferred to supplement their in-house operation with
some use of contractors. The second, by stockbrokers Kitcat and Aitken
[58], estimated that third party operators held about 27% of the total
distribution market (by value) in 1985, a proportion predicted to rise to
60% by 1994.
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I1.2 Regulation of Logistics Activity.

Transport Regulation: Since the abolition of the quantitative licensing of
commercial road vehicles in 1970, the UK has had one of the most 1liberal
freight markets in the world. To obtain a goods vehicle license, it is
necessary to satisfy local traffic conmissioners that you have
professional competence, adequate financial resources and an awareness of
drivers' hours regulations, operate from suitable premises and are willing
to maintain your vehicles to the specified standard. These requirements
present little obstacle to entry into the road haulage industry.

Table 11 sets out the current restrictions governing the weight and
dimensions of lorries in the UK. The British government currently has a
derogation from the EC to allow it to retain a maximum weight limit below
the Community norm until an extensive programme of bridge strengthening is
completed.

Taxation: The system of lorry taxation is based on gross vehicle weight
and related closely to the government's estimate of the road track cost
attributable to each vehicle weight class. In a recent survey, British
hauliers complained that the 1level of vehicle excise duty was
significantly higher than that in other European countries, placing them
at a disadvantage in the international haulage market [59].

Between 1984 and 1987, the government phased out capital allowances on
new investment, while reducing the level of corporation tax on company
profits. These measures have had the effect of redirecting tax incentives
away from simply owning assets towards maximising the amount of profit
they earn. As mentioned in the previous section, these tax changes are
discouraging firms from investing in in-house transport/distribution
operations and promoting the growth of external contract hire and 1leasing
services [60].

The introduction of a new local property tax (known as the National
Non-Domestic Rate) in 1990 and the associated revaluation of industrial
and commercial premises for tax purposes will considerably increase the
cost of operating distribution facilities in many parts of the country.
It has been predicted, for example, that large distribution centres in
strategic 1locations in the South East of England may incur rate increases
of 160%, equivalent to a 9-10% increase in operating costs [61].

Local Controls: The Heavy Commercial Vehicle (Controls and Regulation) Act
of 1974 gave local authorities the power to confine 1lorries of over 3
tonnes ULW to routes which were judged to be more environmentally suitable
for this traffic. By 1981, some 450 lorry routeing schemes were in force,
though many of these affected only short stretches of road [62]. Access
restrictions in town centres are much more common and pose a g¢reater
hindrance to delivery operations. A night lorry ban was introduced in
Greater London in 1986 with the aim of diverting through traffic onto the
M25 orbital motorway.
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Railways: British Rail was released from common carrier and freight
pricing obligations in the 1950s, though it did not fully exploit its
commercial freedom until the 1970s. The government now sets BR the
financial objective of running its freight operation profitably on a full
self-funding basis. The only state subsidy to the rail freight systenm is
the provision of grants (of up to 60%) for the installation of rail
sidings and acquisition of related equipment, where it can be demonstrated
that environmental benefit will result from the use of rail rather than
road. Since this 'Freight Facilities' Scheme was introduced in 1975
around 180 grants have been awarded worth, in total, about £70 million
[63]. Traffic secured or retained by means of these grants accounts for
around a fifth of BR's total freight tonnage and represents a diversion of
approximately 3 million lorry loads per annum onto the rail network.

Regional Policy: Central government has, since the 1930s, tried to reduce
wide regional variations in levels of unemployment and income. A key
element in regional policy has been the improvement of road links to and
within assisted areas such the North East of England, South Wales and
Scotland. Overall, however, regional policy measures have achieved only a
modest redistribution of the nation's manufacturing capacity. During the
1980s, the scope and resourcing of the government's regional development
programme has been substantially reduced. No attempt has yet been made to
assess the logistical impact of regional policy at a general level. Case
studies have been used to show how firms encouraged/coerced to locate in
peripheral areas have had to draw a large proportion of their supplies
over long distances and incur higher transport costs in distributing the
finished product [64]. Higher transport costs do not appear, however, to
place such firms at a significant disadvantage [65]. Regional development
grants were available for distribution facilities where their operators
could prove that they had a geniune choice of location between an assisted
area and the rest of the country. As this proved a difficult condition to
satisfy, storage and distribution premises have received very little
regional assistance.

Planning Policies: Central government has no short or long term plan for
the development of logistical activities in the UK, other than a g¢general
commitment to ensure free and fair competition in the freight market and
to expand and improve the road network.

The English counties and Scottish regions drew up ‘structure plans' in
the mid-1970s and subsequently updated them in the early 1980s. These set
out the general framework for future development in their areas, though
most made little specific reference to either freight transport or
warehousing. A heavy demand for warehouse sites around the main strategic
locations for distribution has prompted local planning authorities to
impose restrictions on this type of development. Such policies have been
defended on the grounds that warehousing has a 1low employment density,
generates excessive volumes of lorry traffic and is often unsightly.
Today, however, there is greater recognition in planning circles that
warehousing/distribution facilities make an essential contribution to
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local economies and several local authorities are actively promoting their
areas as good bases for distribution [66].

II.3 Information Technology (IT)

(i) Data Collection: There were around 100,000 electronic points of sale
(EPOS) in retail outlets throughout the UK in 1987 [67]. This number is
forecast to grow steadily to around 400,000 by 1993. Only about a third
of large retailers have EPOS terminals, though it is anticipated that this
proportion will rise to 80% by 1993. The continuous monitoring of the
outflow of stock through EPOS terminals is enabling, inter alia, retailers
to manage inventory more tightly.

The collection of data on inventory levels has also been greatly
facilitated at shop, depot and factory levels by the use of portable data
entry terminals (PDET), feeding information directly into computers.
There are several examples of ‘paperless warehouses' in the UK, though no
comprehensive surveys have been done of the application of IT in
warehousing.

The use of tachographs in lorries has been obligatory in the UK since
1981. Many firms now analyse tachograph records to measure the efficiency
of their transport operations. Specialist agencies have emerged to
undertake this analysis on firms' behalf.

Research into automated vehicle tracking systems using road-based
sensors is well advanced in the UK [68], but there have as yet been no
practical applications of this technology.

British Rail has operated a computerised freight traffic monitoring
system, known as the Total Operations Processing System (TOPS), since the
mid-1970s. A similar system (called COPS) 1is used by Freightliner to
provid- progress information about conta:.ner movements. These systems are
being integrated into the European-wide freight monitoring system, HERMES.

(ii) Data Transmission: The largest Electronic Data Interchange (EDI)
system in the UK is TRADANET, managed by INS Ltd, a subsidiary of
ICL/GEISCO. At the start of 1989, around 950 firms were linked into the
network, and this number is expected to grow to around 5800 by 1993 [69].
Table 12 shows the sectoral break-down of firms connected to the Tradanet
system. Separate EDI systems have been developed in the motor and
pharmaceutical industries.

A government survey of 400 large and medium-sized firms in 1986
revealed that 80% had never heard of EDI, while 70% claimed to have no
interest in this technology. This prompted the Department of Trade and
Industry to launch its Vanguard Project with the aim of stimulating
interest in EDI, particularly in a series of target sectors such as food
wholesaling, electrical equipment, construction, pharmaceuticals, brewing
and transport.

Large British exporters, freight forwarders and shipping companies are
also joining international EDI networks. The British ‘Article Number
Association' is closely involved in the development of international EDI
protocols and collaborating with its US counterparts in setting up the
Joint Electronic Data Interchange (JEDI).
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Table 12: Sectoral Breakdown of Firms Connected to the Tradanet EDI

Network (Jan. 1989):

Sector

DIY, builders merchants, construction

Clothing
Food

Electronic/electrical equipment
Chemical,pharmaceutical cos., retail chemists

Publishing

Home shopping/mail order
Export/international transport
Public utilities

Other

% of Firms
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Table 13: Growth in the Number of Distribution Software Packages,

1965-1988:

1965
1975
1980
1986
1987
1988

10
25
60
278
335
500

Table 14: Functions of Distribution Software Commercially Marketed

in 1987.

Function

Stock Control

Order Processing
Warehouse -Operations
Transport Management

Importing and Exporting

Fleet Management

Strategic Planning

Source: ILDM ‘1987 Guide to Distribution
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203
196
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56
44
35
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Table 15: Percentages of Firms Using Distribution Software.

Huddersfield
Purpose Cranfield study Poly study

Vehicle Costing 20 33
Tachograph Analysis 4 25
Vehicle Maintenance 13 24

Fleet Management 6 18
Vehicle Scheduling 6 12

Other (incl Warehouse 13 19
Management, Depot

Location)

Source: Parkin and Probert, ref [74]

Table 16: Application of Distribution Software in the UK.

Function No of UK Users %
Strategic Planning 567 21.8
Fleet Management 484 18.6
Total Management 388 14.9
Import/Export 356 13.7

Stock Location/Rotation 218 8.4
Tachograph Analysis 208 8.0
Routeing/Scheduling 169 6.6

Route Networks 128 4.9
Operations 81 3.1

Source: ref. [76]
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(iii) Data Processing: Table 13 shows how the amount of distribution
software available in the UK has grown exponentially since the mid-1960s.
In 1988, around 500 packages were commercially marketed [70]. The
majority of packages in use in 1987 supported order processing and stock
control functions (Table 14) [71]. More recently developed packages can
simulate an entire distribution operation and be an invaluable tool in
strategic planning. Elaborate software has also been developed to enable
firms to simulate accurately the internal design and workings of
warehouses prior to their construction or the installation of new
operating systems [72]. Other models can simulate entire distribution
systems allowing firms to assess the logistical implications of strategic
changes, such as increasing minimum drop size or relocating depots [73].
Direct Product Profitability (DPP) packages now enable manufacturers and
distributors to evaluate the contribution of individual products to
profitability, attaching considerable weight to distribution costs. The
main DPP package in the UK has been developed by the Institute of Grocery
Distribution.

Recent surveys [74] have, nevertheless, indicated that most firms are
making only limited use of IT in their transport/distribution operations
(Table 15). This research may also exaggerate the level of usage as non-
users of computers would be less likely to return the questionnaires. The
demand for distribution software is, nevertheless, growing strongly [75].
Slater [76] found the main application of this software to be in the field
of strategic planning, closely followed by fleet management (Table 16).

I1.4 Human Resources/Education

It is estimated that around 10% of the British workforce was engaged
in logistics in 1981 (excluding shop employees). Between 1971 and 1981,
employment in the seven sectors most closely associated with logistics
experienced a growth of 7%, in contrast to the decline of 4% in total
employment [77]. Wholesale distribution (broadly defined to include
distribution contractors as well as wholesale traders) is forecast to be
the third 1largest source of new employment in the UK over the next few
years [78], though it is likely that some of this employment growth will
be achieved at the expense of job 1losses from manufacturers' and
retailers' in-house logistical operations.

The Institute of Logistics and Distribution Management (founded in
1981 as the Institute of Physical Distribution Management and renamed in
1986) has around 6000 members. It organises conferences, branch meetings
and short courses, and awards diplomas to managers passing its
professional exams. Many transport and distribution managers belong to
the longer established Chartered Institute of Transport, which performs a
similar range of functions to the ILDM, but 1is less concerned with
logistical activities other than transport.

Only two institutions currently run specialist degree courses in
physical distribution/logistics. Huddersfield Polytechnic has an
undergraduate course and Cranfield Institute of Technology a postgraduate
MSc course. Logistics modules are also incorporated in some MBA
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programmes, MSc courses on transport and undergraduate courses in business
studies. Concern has recently been expressed that British universities
and polytechnics are not equipping enough graduates with the specialist
skills required to manage distribution operations.

II1.5 Research Effort

There 1is no national programme of research on logistics in the UK.
The Transport and Road Research Laboratory (TRRL), which is funded by
central government, has undertaken research on various aspects of the
movement of freight, though has seldom given much consideration to the
wider logistical framework. The National Materials Handling Centre at
Cranfield Institute of Technology is the main centre for research on
warehousing/handling systems in the UK.

The two main government-sponsored research councils with an interest
in this area, the Science and Engineering Research Council (SERC) and
Economic and Social Research Council (ESRC), fund research projects in the
field of transport, though in recent years the study of freight movement
has received little financial support. In 1985, the House of Lords
Committee on Science and Technology reviewed current research on transport
and concluded that the study of freight distribution merited greater
funding from both public and private sources.

Research is currently being undertaken in British universities and
polytechnics into a range of logistics-related topics including freight
modal split, the impact of the Channel Tunnel, the implications of the
Single European Market for transport and distribution, just-in-time
systems, warehouse simulation models, information technology in road
transport and the development of customer service policies.

Conclusion.

The management and operation of 1logistics in the UK has been
transformed over the past 30 years. Many factors have promoted and/or
facilitated this revolution in the way products are moved, stored and
handled:

1. Conceptual change: a) growing recognition of the fact that 1logistical
activities make an important contribution to competitiveness and
profitability.

b) gradual acceptance throughout industry of the
principle that logistical functions should be planned, costed and
managed integrally.

¢) increasing concern for the standard of customer
service, which is largely a function of logistical support.

2. Technical change: adoption of management techniques, such as MRP, DRP

and JIT, and application of OR methods in the fields of stock control,
depot location and vehicle scheduling.
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3. Technological change: particularly in the areas of information
technology and materials handling.

4. Regulatory change: the liberalisation of the road haulage industry in
1970; increases in maximum lorry weights.

5. Infrastructural change: principally the development of the motorway
network, RoRo and LoLo ports and inland container terminals.

6. Structural change in the economy: increasing resources and market power
of multiple retailers, enabling them to exert greater control over the
supply chain; growing tendency for firms to contract out logistical
functions.

7. Socio-economic changes: mainly associated with increasing affluence.
The rising level of car ownership and consumers' increasing propensity
to buy 1less frequently in greater bulk from more distant shops has
facilitated the concentration of retailing in fewer, larger outlets and
the decentralisation of retailing within urban areas.

Most of these factors are still actively reshaping the logistical systenm.
The modern principles of integrated logistical management and supporting
range of technical skills are still diffusing through British industry.
Logistical technology is still evolving and much of that currently
available yet to be adopted by large sections of British industry and
commerce. Major infrastructural improvements are in prospect with the
government currently expanding its road development programme, the Channel
Tunnel under construction and BR committed to some upgrading of track and
terminals to handle Tunnel-related freight traffic. The structural
changes outlined above are forecast to continue well into the 1990s. The
main regulatory changes. in the short- to medium-term will be the
liberalisation of international road haulage in the EC and accompanying
harmonisation of vehicle limits and taxation.

As the structure of the logistical system is strongly influenced by the
pattern of retailing, future changes in shopping behaviour could have a
major impact on the supply chain. The most radical change currently
envisaged is a substantial growth in teleshopping, where people order
goods electronically from their homes and have them delivered either to
their doorstep or to a neighbourhood collection point. The recent
experience of teleshopping schemes in the UK has, however, been
disappointing [79], suggesting that conventional forms of retailing will
continue, for the foreseeable future, to handle all but a small proportion
of consumer purchases.
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Introduction

Geographical Background

Sweden has a total area of 410 928 sq km. As regards size, it means that Sweden is one
of the largest countries in Europe. However, considering the number of inhabitants
Sweden has a less outstanding place. In 1986 the population was 8 381 515, which in
turn means a density of population of 20.1! inhabitants per sq. km. But two thirds of the
population lives in the middle and the south parts of Sweden.

Figure 1 shows the geographical position of Sweden in Europe and the characteristics of
the country. The most distinguished of these are the long and narrow shape, the fact that
it is separated from its largest market, EEC, with water barriers, and the transport on the
Baltic as well on land is disturbed by ice and snow during a large part of the year.

Figure 1 The Geographical Position of Sweden.

1 Statistical Abstract of Sweden (1988, p 31).
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Economical Background

In 1985 Sweden had a GDP of 763.4 millions of SEK. Per capita the GDP was 91 400
SEK! which is about 10 % above the OECD average of 81 600 SEK?2.

During the twentieth century the share of occupation in the agricultural and forestry sector
has stepwise decreased, figure 2.

20 OAgricultary Olndustry A Service

6 04

504

404

%

304

204

104

o T T ¥ T T T v =T T T L] T Y T T T T T T
1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 199¢
Year

Figure 2 The Share of Employment by Sectors in Sweden.

At the same time in the service sector, trade, communications, private and public
services, increase significant of the share of occupation. The share of the industry sector
increased to the first year of 1960, then there was a trendbreak and the share started to

decreased.

Sweden is an open economy. It is indicated by the share of the export of the GDP. The
rate of export in market price in 1986 was approximately 28 %. If we look at the share of
import, the average rate was 35 %.

1 SCB National accounts; Statistiska meddelanden, serie N,
2 Syatistical Abstract of Sweden (1988, p 494).




Earlier, raw materials and semi finished goods such as ore and pulp were very important
to the Swedish export, but today goods with high value added dominate the export, and
the manufacture of fabricated metal products is the most important sector. This change
has occurred during the last twenty years. In 1960 the manufacture of fabricated
products accounts for 25 % of the Swedish export, and twenty years later more than 50
% .

More than 50 % of the Swedish export is destinated to traditional markets, especially to
the Scandinavian countries and the EEC. EFTA and EEC countries constituted together
two thirds of the value of trade in 1979 as well as 1984. The corresponding quantity of
shares are 67 and 71 per cent respectively. The share of import from these countries has
increased considerably due to the fact that Sweden has changes suppliers of oil from the
Middle East to Norway and Great Britain. However the shares of export have decreased
somewhat. The European countries consequently forms an essential market for Swedish
trade.

Compared to the competing countries within the OECD Sweden has, during the last ten
years, lost shares of export on the world market. A great part of the decrease is due to a
relative increase in labour cost per unit. In the long run the shares of export to Asia and
also to the United States will hopefully increase.

Roughly speaking it is considered that the manufacturing industry has consolidated its
market in Europe and expanded gradually in the United State, South America and the Far
East. The trend is toward using more refined products in the manufacturing industry. The
export of the wood industry to Europe, where it is firmly established, is expected to more
or less keep it market shares.
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I. Physical Logistics Structures
I.1 Inventories in the National Economy

Figure 3 shows the inventory development in some sectors of the Swedish economy.
During a period of ten years both ISIC 3 and ISIC 38 have a downwards trend in the
volume of the total inventory. The Swedish trade of ISIC 61 and ISIC 62 show in
contrast to the manufacturing sector a more constant and a weak increase of the
inventories. Noticeably, is the development of the wholesales volume of inventory
between 1982 and 1983, during which years a three times increase volume has occurred.
The official statistics gives no comments of what has happened. What we know is that
the calculation of the fixed inventory volume is based on the index of producers prices.

Stock in Industry & Trade, Fixed Prices
OIsIiC 3 aisic 38 AISIC 61
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Source: Industrial Statistic, SCB Stocks Industry 1 1977:2.2,1 1978:2.5, 1 1982:4.1, IB 10 SM 8502
ISIC 3 Manufacturing, ISIC 38 Manufacture of fabricated metal products, machinery and equipment,
ISIC 61 Wholesales trade, ISIC 62 Relail trade.

Figure 3 Stocks in Industry and Trade, In Fixed Prices (1980).

Figure 4 gives us the general picture of recent inventory trends in the Swedish
manufacturing industry, ISIC 3. It shows the development of the inventory ratio (total
inventories divided by value added of production).
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Figure 4 Inventory Ratio in Manufacturing Sector, ISIC 3.

We can observe that the inventory intensity at an aggregated level has decreased over a
period of ten years. However this ratio could have been affected by the structural changes
in the manufacturing industry in Sweden. The increase in specialization at each plant
should have reduced the ratio, while the growth of metal and mechanical industry should
have increased the inventort/value added ration.

Figure S shows the structural development of the inventories in ISIC 3, manufacturing
sector, between 1980 and 1987 in fixed prices (1980=100).The most dramatic inventory
changes have taken place in finished goods of companies own production, as well as
work in process, while raw material stock have been almost constant over this period of

time.
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Figure 5§ The Structural Development of the Inventories in the Manufacturing Sector,
ISIC 3.

Let us now look somewhat more closely at the different sectors in the manufacturing
industry. Table 1 shows the total inventory turnover in days in 1975, 1980, and 1985.
This twenty-six sectors represented in 1985 72 % of the value of production, 80 % of the
number of workers, and 78 % of the total inventories of the entire manufacturing

industry.
ISIC Sector Year Total Change, +.-
3 Manufacturing 1975 169

1980 154 -8.8

1985 116 -246 (-31.4)
311 Food 1975 41

1980 46 + 122

1985 44 -44 (+173)
313 Beverages 1975 166

1980 116 - 30.1

1985 78 -328 (-53.0
321 Textiles 1975 151

1980 194 + 28.5

1985 168 -134  (+11.3)
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371 Iron & Steel 1975 257

1980 234 -89

1985 121 -483 (-52.9)
372 Non-ferrous 1975 130

1980 1m - 146

1985 101 -9.0  (-22.3)
381 Metal products 1975 176

1980 230 + 30.7

1985 153 -335 (-13.))
382 Machinery 1975 300

1980 338 +12.7

1985 200 -40.8 (-33.3)
383 Electrical machinery 1975 303

1980 318 +5.0

1985 287 -97  (-5.3)
3841 Shipbuilding 1975 380

1980 510 +34.2

1985 463 -93 (-9.2)
385 Instrument 1975 288

1980 246 - 146

1985 145 -41.1  (49.6)

Source: Borg, Pirtill4 (1988)

Table 1 Inventory Turnover Times, in Days, in Sweden 1975, 1980, and 1985. Values
in Parenthesis are the Difference between 1975 and 1980. (values marked by “*' were
not available).

One thing we can observe is that the total levels of the inventory turnover differ between
the sectors. Between the highest and the lowest level the difference is more then eight
times as big. Some explanatory factors can be given!:

1. Many of the companies have a high share of export. It amounts to 80 to 90 %
of the total turmover. Swedish companies are at a long distance from their
market which for instance means that the lead time from order to delivery to
the customer is long. This causes the manufacturer to increase their output
inventory in order to be able to keep pre-arranged dates of delivery.

2. Because of the uncertainty in the market the total inventory stock is higher than
normal. Totally this makes the inventory tumover low.

3. The considerable difference in inventory turnover level is caused by the
production technology in the sector. Industries with process technology has
lower inventory turnover in days than sectors with mainly batch production.

1 Borg, Pirtilla (1988).

-81-




4 . Within the Swedish industry great efforts have been made to reduce the capital
of goods. A drastic reduction in the inventory levels have been reported for
parts of plants or individual business units in Sweden caused by the

introduction of new manufacturing and logistics techniquesl. The best
principle seems to be first to simplify the material flow with flow shop layout
and JIT inside the plant, then to automate with robots, FMS, and other CIM
technologies.

Some other causes are suggested2:

5. In 1976 the Swedish government subsedized the industry it they build up
inventories with the purpose of keeping the level of unemployment low.The
companies needed longer periods of time than usual to reduce the inventories
and many of them stored too too much of the wrong products, which,
naturally, caused problems.

6 . The real rate of interest. The cost of borrowed capital i.e. the interest rate
minus inflation, increased drastically from the beginning of the seventies and
onwards. The rentability of measures taken to reduce the capital tied up
increased therefore considerably.

7 . Solidity. Apart from the cost of borrowed capital, the negative trend of the
solidity in Swedish industry has also influenced the development .

8 . Profitablity. The poor profitability in Swedish industry calculated as returns
on own capital.

In a study of the 77 of the most important Swedish companies during the period 1965 -
77 there was a need of 0.33 SEK in capital of inventory for each of turnover SEK3.
During the period 1983 to 1984 the corresponding relation was 0.23 SEK, figure 6. This
reduction is equivalent with 33 % less inventories or 50 000 million SEK less capital if
adjusted for expected impacts of business cycles. These large companies gained
approximately 6 % lower production cost via the lower inventories, if all other costs were
equal and inventory cost we assumed to be 30 %.

1 Wandel (1988a).
2 Karlof et al. (1986).
3 Karlof et al (1986).
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Figure 6 Inventory/Sales Ratios for the 77 Largest Companies on the Swedish Stock
Exchange. (Karlof et al 1986, p 73)

A list of the top eight Swedish companies in inventory reduction looks like this:

Company Product % Reduction 1975 - 85
Nobel Chemical 62
Sandvik Metal 50
SKF Rollbearing 43
Atlas Copco Drills 41
Ericson Telecom 40
SCA Pulp Paper 35
Volvo Car, Trucks 33
SAAB Scania Car, Trucks, Aircraft 33
Electrolux White Products 29

Source: Karlof et al (1987, p 85)
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1.2 Transportation Systems

Infrastructure and Operator Structure

The Road Network

In Sweden the government, the municipalities, and private groups are each responsible
for their parts of the road network.

In 1986 the Swedish Road Administration was responsible for 98 174 km of public
roads. And it offers financial resources for construction and maintenance of the most
important municipal roads.

The total length of the public road network can be divided up by the type of surface used.
In 1987 the distribution was approximately 46 % asphalt roads, 24 % oil graveled roads,
and 31 % gravelled roads. Between 1950 and 1986 the total length of the network
increased from 90 000 km to some odd 98 000 km. In 1950 only 7 % of the public road
network was surfaced. During the 1960 ies the share of surfaced roads increased
considerably, mostly due to the fact that the oil gravel started to be used this time.

Also, since 1950 the carrying capacity of the road network has increased due to increases
in the allowed maximum axle loads. This rise was caused by on one hand of
improvement of the road surface, and on the other hand on the capacity of the
embankments. The limitation of the capacity of bridges and road overpasses is the main
restriction to further increase in the carrying capacity of the road network.

The maximal length for truck and trailer combinations is 24 meter, which is considerable
longer than 18 meter in EEC and 22 meter in Finland. The maximal gross weight is 52.4

ton.

The traffic flow on the public road network are concentrated to the most important roads,
and around the big cities.On the public roads the average of the traffic flow amounts to
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1 000 pairs of axles per twenty-four hours. In the county of Stockholm the traffic flow is
approximately 3 000, while in the north part of Sweden and on the island of Gotland it
amounts to about 500 pairs of axles per twenty-four hours!.

The long haul trading is dominated by three forwarders and short haul by small lorry
centrals. Most operators have one or a few lorries. However, larger operators are

increasing their market shares.

Railway Network

In 1986 the total length of lines amounted to 11 715 km. Out of this lines, 64 % were
electrified. During a period of ten years the length of lines decreased by 3 %. Regarding
the rolling stock, in 1986 the freight carrying cars were 37 824, which is a reduction of
23 % since 1976. The total loading capacity was, in 1986, more than 1 million tons
distributed between covered cars and open cars, 28 % and 72 % respectively. In 1988 the
Swedish Road Administration was divided into two separate organizations one
responsible for the infrastructure, the other for operations and the rolling stock.

Sea Transport and Ports
Since the Second World War the Swedish merchant fleet has expanded dramatically.

During the latter part of the 1960°ies and the beginning of the 1970 ies the Swedish
merchant fleet suffered an extensive structural change and reduction partly due to the

relatively increase in labour costs.

The aim was to reach large economy of scale advantages for ships, material handling, and
harbour facilities. Large amounts of money were invested in transportation systems
which consisted of containers and other unit load freight carriers. The specialization had
far-reaching consequences for the structure of Swedish harbours. Furthermore
restructuring involves extensive international cooperation between Swedish and foreign
shipping companies. Today Swedish shipping companies are among the most modem in
the world. The major part is engaged in international traffic, which is of great importance
to the Swedish balance of trade.

1 Transportradet (1982:4)
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In Sweden there are approximately 250 harbours, but only 25 of them are used as
harbours for the Swedish trade. Since almost all harbours are run by the municipals there
is an oversupply of harbours. There is an oversupply of ports facilities which partly due
to the fact that municipals are responsible for the most parts.

Since the increase of the minimal volume of goods required to keep up direct calls of liner
shipping, the diversified harbours serves as central harbours for a large surrounding area.
For instance, the harbours in Gothenburg and Helsingborg serve as central harbours.
Compared to the harbours for special goods, the diversified harbours have increased their
market share, as a consequence of the good service they can offer their customers.
Another cause to the increase in the market share is that the liner shipping has at many
harbours ceased of the development of land transport and the establishment of container
traffic .

Airports

The Swedish domestic air transport is dominated by Scandinavian Airline System, SAS,
Linjeflyg, LIN. However, several smaller airlines have increased their market shares due

to the growth in regional air routes.

In Sweden there are governmental, municipal, military, and private airports. Most part of
the airports are municipal, while the airports of most importance are governmental. 14 of

the airports are run by the governmental, and 31 are under municipal concern.

A General View of Goods Freight

In 1986 the amount of the total domestic performed ton-km was 50 900 million.
During most of the 1970 fes the ton-km increased and in 1979 reached 53 300 million.
Between 1980 and 1983 the ton-km decreased somewhat, but in 1984 it was still

50 000 million to-km.

Figure 7 shows the development of the domestic performed ton-km between 1973 and
1986.
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Figure 7 Domestic Performed Ton-km in 1973 - 1986.

More precisely, 45 % of all performed ton-km in Sweden in 1986 were performed by
lorries. In relation to transported goods in ton, it is more than 85 %, due to a large
amount of short haulage. In the same year the railway transport stands for 36.3 %, and
the sea transport for 18.6 % of performed ton-km. Compared to the long-distance-road
transport, over the distance of 100 km, the share of performed ton-km was nearly the
same as for rail transport. The ton-km in the domestic air freight is still rather
insignificant, but satisfies however an important function when high speed is required.
The trend for air freight is that spare parts and high-value goods dominate the volume of
freight.
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Figure 8 Mean Haulage Distance, km.

Figure.8 shows the mean haulage distance for road transport and rail transport. The
distance for both of the transport modes has increased. As regards road transport the
mean haulage distance has increased fron: 44 km in 1973 to 78 km in 1986. Average
increase per year has been approximately 5 %. As for rail transport it has increased from
296 km in 1973 to 331 km in 1986. Here the average increase is more moderate with
only 2 % per year.
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Lorry, transports for hire or reward.

Railway, domestic traffic.

Sea, loaded to inland ports.

Air, loaded cargo in domestic traffic, average 0.006 per year.

Figure 9 Goods Carried in Million Ton.between 1972 and 1986.

Figure 9, above, shows the goods transported in ton during the same period, 1973 to
1986. For road transport as well as rail transport, the transported goods in ton have
decreased. For road transport it means a decrease from 366 million ton in 1973 to 257
million ton in 1986. On the average per year it is a reduction of 4 %. For rail transport the
transported volume of goods was 68 million ton in 1973 and in 1986 it was 56 million

ton. It is less a than 1 % decrease each year.

Sea transport of domestic freight, loaded to inland ports, is rather constant over the
fourteen years. The variation has been between 13 and 17 million ton.

The share of air freight has, during the same period of time increased more than 65 %.
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Modal Split

Regarding different means of transport, many projects clearly shows that there has been a
shift in market shares.

Since the 1970ies there has been a shift from rail transport to road transport. And there
has been a shift from sea transport to rail and road transport. What we can see is that fast
transports with a regional network has acquired market shares from modes with low

speed and coarse network.

Figure 10 shows how railway transport lost market share to road transport also in very
long distance haulage. During recent years the development has changed and railway
transport now has a somewhat lower market share than road transport in distances over
100 km!1.

[ Lomy

V] The Market Share the Railway Lost between 1970 and 1978.
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Source: Lumsden (1986, p 24) and Transportradet

Figure 10 The Relative Market Share in Ton-km for Railway and Road Transport in
Different Transport Distances in 1970 and 1978, excl. ore.

Noticeably the road transport also compete with very long distance transports. The fight
between road and rail is not only caused by the distance, it is also caused by the weight
and type of goods. The market share of the rail transport are especially high for wood

' umsden (1986).
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products and distances over 300 km. The market share are very low for food, building
material, and fabricated metal products, machinery, and equipment. This is true also at
long distances.

Concemning the sea transport, it is principally from the continental traffic that road and rail
transport took market shares. Between 1979 and 1977 the share of sea transport in the
international traffic decreased from 70 to 60 %. It was not due to a redistribution between
the transport modes, but the fact that there occurred a new demand of transport which
could be satisfied by high speed transport!.

The future development depends, on one hand on the growth of the total demand, and on
the other hand on the change of the supply of transport. An important factor in this
context is the economical development and especially the prices of fuel. Other causes are
the possibilities for the traffic companies to utilize and market the available resources in
the best way.

In the international trade the modal split is very interesting and clear.
The following table, table 2, shows the mode of transport in the international trade in
1986, (excl ore and oil).

Mode of Transport Export Import

Ton Value Ton Value
Sea Transport 62 36 66 26
Railway 14 9 11 26
Road Transport 24 49 22 57
Air Freight 0.1 6 0.1 8

100 100 100 100 %

Source: Kommunikationsdepartementet (1987) and Statistiska Meddelanden Serie T

Table 2 The Mode of Transport in the International Trade in Sweden in 1986.

This table shows that nowadays road freight is the most important mode of transportation
in terms of the value of the goods transported in the international trade while air freight
constitute a transport service of the same value as the railways.

1 Lumsden (1986).
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On the basis of these facts it is possible to compare the market shares for sea transport
and railway on the one hand and road freight and air freight on the other hand. The latter
two modes of transport represent not only the modern system for high value goods,but
also form part of the most advanced combined systems of transport in Europel.

Inclusive international sea transport along the Swedish coast the total transportation in
Sweden runs up to more then 70 milliards of ton-km. Short way distance by road freight
(less then 10 km) correspond to 10 per cent, long way distance to 50 per cent and
international long way distance freight to 40 per cent of the total transportation. Of the
domestic transport, the road freight transport stands for 55 per cent, railway transport for
33 per cent and sea transport for 12 per cent. The share of road freight transport stands
for approximately 15-20 per cent (in ton) of the exported goods and less then 15 per cent
of the import. The freight of sea transport stands for more then 65 per cent of the export,
while its share of import, which depends on the procurement of oil, approximately 80 per

cent.

Figure 11 shows more in detail the development of the modal split between 1968 and
1986, expressed in import value. Together with air freight the road transport has taken
more and more of the market share.
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Figure 11 Modal Split of Import Value.
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1.4 Warehousing, Materials Handling and Packaging
Warehouse

In the rate of deprecation used is 4 % in order to calculate the capital cost! for investments
in warehousing, the following trend is seen? in table 3. In same table calculating the area
has been used, with the basis of figures about investments in warehousing, we reach the
following figures per sq. meters (fixed prices 1970).

1970 1975 1980 1986
Current Prices 3149 6 091 10 280 18 464 Million SEK
Fixed Prices 3 149 4143 4 249 7 632 Million SEK
(1970)
Cost per Sq. meter 159 168 149 3 SEK

Table 3 Investments in Warehousing, Current and Fixed Prices, and Cost per Sq.
Meter.

It can be seen that during this period of ten years it has become increasingly expensive. In
this figures no considerations has been taken to the fact that some warehousing have been
discarded. Furthermore, there is other factors which most likely is of great importance
for the estimation. During the 1970 ies rather many AS/RS where built in Sweden and
their high increased successively. At the beginning of 1970 ies the warehouses were
commonly of a high of 15 to 20 meters, at the end of 1970 ies some warehouses of 30 to
40 meters had been built. Consequently a capital cost per sq. meter area of 149 SEK (in
1970 years prices) most likely carries a larger volume of inventory in 1980 then in 1975
and then in 1970. Principally the capital cost the ground has been replaced by a cost for
equipment, since the latter becomes considerably larger at AS/RS configurations. The
efficiency in the use of warehousing has increased most considerably during 1970 ies.

I Interest 12.5 %.
2 Agren (1983, p 60).
3 Interest 12.45 %
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Materials Handling

The cost of material handling, can be divided up in physical costs that is wages direct
associated with the physical handling and costs for the equipment.

In turn the physical cost can be divided in two parts. The first is personal working with
the actual movement of the goods such as drivers of forklifts and cranes. The second -
consists of personal responsible for packaging and storing.

The number of employees registered in this professional groups (which work more than
20 h/week) shows in table 41.

1970 1975 1980 1986

119 073 127 383 116 134 126 431

Table 4 Number of Employees Responsible for Materials Handling.

Relating this figures the number of goods in ton which has been transported and handled
during the same three years, the following figures in table 5 are reached?:

1970 1975 1980 19863

5029 4 561 4 391 3550 Ton per person

Table 5 Number of Goods in Ton Per Person.

The efficiency calculated in tons handled per employee, as above, in this professional
groups has decreased successively. There are several reasons for this trend. Working
hours was reduced during 1970 ies. In 1973 a reduction of number of working hours
from 42.5 to 40 hours per week was done.

1 Agren (1983 p 55).
2 Excl. air freight.
3 Staustical Abstarct of Sweden (1980).
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In 1977 a fifth week of holiday was introduced. Together these two measures resulted in
decrease of working hours approximately 7.9 %. Also during this period the absence
caused by illness increased.

A calculation of the costs on the basis of the average of wages and the number of
employees in those professional groups gives the following result in table 6.

1970 1975 1980 1986
Current Prices 3 072 6193 9247 11 720 Million SEK.
Cost per Ton 5.10 7.20 7.50 10.80 SEK per ton.

(1970)

Table 6 Total Cost and Cost per Ton for Employees Working with Materials Handling.

A considerable decrease in the efficiency can be noticed during 1970 and 1975 constitute
as much as 40 %. And price is more then two-times high in 1986 then in 1980.1t is
difficult to figure out the causes for this. Possibly one reason can be the considerable

wage increases in the mid-seventies.

In the second category of costs, that is costs for equipment used primarely in handling
and storing are found.This cost includes deprecations! as well as capital costs. The actual
working expenses are considered to be very low and consequently left out. In table 7 the
capital costs for these three years are the following.

1970 1975 1980 198623

Capital Costs 829 1352 2382 3870 Million SEK

Table 7 Capital Costs for Equipment in Materials Handling.

1 Economical life, 8 year, interest 12.45 %.
2 SCB, Industrial Statistic 1978 - 1986.
3 Interest 12.5 %.
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Packaging

A total cost of a package can be divided into three parts; transport packaging, consumer
packaging, and printing costs. The cost of transport packaging amounts to approximately
46 %, the consumer packaging 44 %, and printing costs for 10 %!. Table 8 shows the

following.

1970 1975 1980 1986!
Total Cost 2125 3300 5 600 10 800 Million SEK
Excl printing 2010 3120 5295 10 220 Million SEK
COSLs
Fixed Prices 2010 2120 2190 4 224 Million SEK
(1970)

1 Trend extrapolation from previous years.

Table 8 The Total Cost of Packages, the Total Cost excl. Printing Costs in Current and
Fixed Prices (1970).

Table 9 shows the distribution of the total cost of packaging in different sectors in 1980.
It is difficult to distinguish a pattern in the relation between the cost of packaging and the
market value. Most of the sectors had a relationship below one. Not suprisingly the food
and the chemical sector, ISIC 31 and 35 respectively showed considerably higher
relations due to the nature of the products as regards liability to damage, requirements of
hygiene, leakage etc.

Sector Cost Market Value Relation
Million SEK Million SEK %
Mining 2 11 3834 0.3
Food 31 2 401 41 229 5.8
Textiles 32 72 7 896 0.9
Wood 33 127 24 961 0.5
Pulp 34 518 41 842 1.2
Chemical 35 788 47 372 1.7
Cement 36 158 7 999 2.0
Iron 37 132 26 292 0.5
Metal 381 189 20 762 0.5
Machines 382 175 31 639 0.6
Tele 383 148 19 064 0.8
Transport 384 106 36 952 0.3
Other 385/39 26 3710 0.7
Electricity,
heating 4
Construction 5
Trade 6 444
Total 5 29§

Source: Agren (1983)

Table 9 Packaging Cos: 1. Different Sectors in 1980, Current Prices.

1 Esseltepac - Norrkoping, Sweden, Agren (1087, 3 67)
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1.5 Distribution Channels and Patterns

Wholesales Trade

Figure 12 shows Swedish wholesale in 1983 divided into groups of commaodities.
Consumer goods constitutes only 40 % of the total wholesale and hardly 25 % is food.
The most important part is goods, 43 %, which are used as input in the industry or
consumed by another end-consumer, for instance as in the case of construction sector.
Fu-thermore, there exist a third main group, 17 %, which includes such products as
transport and fuel which are used by producers as well as consumers.

Both Producer and 104,
Consumer Goods  Fyel

26%

Raw Materials
7%
Transportation

10% Producer Goods
Other
Durable Goods
3% 17%
White Goods Macl.ines,
Copsumer Goods Tools, Apparatus
4% ,
Textiles 2349,

Food

Source: Larsson (1987, p 13) and SCB Partihandelsstatistiken

Figure 12 The Swedish Wholesale in 1983 Divided into Groups of Commodities.

The traditional view of the wholesaler is that he should serve as an intermediary between
the producer and the retailer. This view has, however, decreased gradually during the
latest 10-20 years, especially in certain sectors such as food and textile retailing. This
implied that many wholesaling companies have disappeared. The main causes to this
development are!l:

1. A number of large retailing companies, after with a considerable network of
shops, have developed. For many of those it is more profitable to buy directly
from the producer and distribute the goods via the companies own centralized
warehouses.

1 Larsson (1987).




2 . Small retailing companies have joined in voluntary chains. The management of
the chain settles contracts with the producer on behalf of the members. The
goods are delivered either straight to the retailers or via a centralized
warehouse organized by the chain.

3. Some of the goods, for example, furniture, are so bulky and so unwieldy that
distribution to retailers are not profitable.

4 . As aconsequence of the increasing use of branded goods the producer has

taken over part of the work at the market which was earlier done by the
wholesaler.

Figure 13 shows the change in the number of wholesales since the beginning of the
1930 fes.

‘Number 25000 |
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Source: Larsson (1987, p 19)

Figure 13 Number of Wholesalers 1931-1982.

Between 1931 and 1951 the number of companies increased by more than 70 % as a
consequence of the extensive expansion of the industry after the end of the Second World
War. During the subsequent period of 20 years the increase only reached 18 % despite a
relatively considerable growth of the volume. The number of mergers increased during
the 1960 fes which counteracted an increase in the number of companies.The average
number of employees per company rose from 7.7 to 9.1 during the same period.

During the 1950 {es and 1960 fes the large change of structures took place in retailing
which caused many shops to close and caused an increase in the development of chains.
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It also influenced the suppliers of the retailers. Many small wholesalers disappeared or
merged and a number of small regional inventories which served shops in areas
considerably larger than earlier.

Retailing

In 1984 retailing companies were allocated as in the following table, table 10:

Number of Employees Number of Companies %
> 200 81 0.3
50-199 262 1.0
20 -49 864 33
10-19 1981 1.5
5-9 4814 18.2
2-4 11 321 42.6
0.1-1 7 166 27.1

Sum 26 489 100.0

No employees 47 056

Total 73 545

Source: Larsson (1987, p 25), CFR Centrala Foretagsregistret.

Table 10 The Allocation of Retailing Companies.

As few as some 80 companies have more than 200 employees which is considered as the
limit to large-scale enterprises in industrial contexts. This only corresponds to 3 per
thousand of all companies with employees. Furthermore, the number of what can be seen
as middle sized companies, with 20 - 199 employees, is relatively low, approximately 5
% of the total number. According to this classification retailing is a pronounced small-
scale-enterprise sector. More than 50% of all companies have no employees. A study
shows that there have been no obvious changes in the distribution of sizes since the mid-

seventiesl.

1 [ arsson (1982).
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Retailing can be divided into three different form of integration:

1. Branch companies - which include retailing companies that mainly work
with one sector and that own and run, with a centralized management, at least
five shops. These are not members of voluntary chains.

2. Voluntary chains - an economic organization between independent
companies meant to improve the salesmanship of the individual companies
through common measures.

3. Independent companies - companies which are not tied to a branch
company nor to a voluntary chain.

Table 11 shows how the market shares in turnover in large retailing sectors are
distributed among the the different form of integration.

Sector Market Share %
Branch Shop Voluntary Chain Shop Standing
by Itself

Department Store 98 2 -

Food 23 56 21
Clothing 29 10 61
Furniture 26 27 47

Radio & T:levision 5 41 54
Tobacco & Newspaper 29 - 71
Watches, Optics & Gold 17 22 61

Source: Larsson (1987, p 32)

Table 11 The Market Shares in Turnover in Large Retailing Sectors are Distributed
Among the Different Forum of Integration.
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1.5 Logistics Costs and Efficiency

Logistic costs include transport, storage, handling, warehousing, equipment, packaging,
and damage.

Table 12 shows the total cost of logistics for the year 1970, 1975, 1980, and 1986!.

1970 19758 1980 1986
Total Costs of 26 238 47 603 85139 144 068 Million SEK
Logistics
GDP 151 929 267 416 470 705 815414 Million SEK
TCL/GDP 17.3 17.8 18.1 17.7 %

Table 12 The Total Costs of Logistics (TCL), Gross Domestic Product (GDP), and the
Relation TCL/GDP.

Nationally it is interesting to study the efficiency by looking at the total costs of logistics,
TCL, related to the Swedish GDP in factor prices. The GDP and the relation TCL/GDP is
indicated in the same table.

Divided in to the different kinds of costs we get following result, table 13.

%

1970 1975 1980 1986
Transport 6.9 6.7 6.7 7.3
Inventory carrying 2.7 2.7 3.4 2.8
Handling 2.8 3.2 2.7 2.0
Equipment 35 3.9 4.1 4.3
Package and damages 1.4 1.3 1.2 1.3

17.3 17.8 18.1 17.7

Source: Agren (1983)

Table 13 The Logistic Costs Divided in to Different Kinds of Costs.

1 Year 1970, 1975, and 1980 (Agren 1983), and Year 1986 (Borg 1990).
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Consequently it is clear that the share of costs of logistics in society has increase
continually during 1970 ies. This is true despite of the fact that the sector which has
grown the most in Sweden, in relation to the GDP, consists of private and public services
while logistic costs mainly is found within the manufacturing sector, ISIC 3, trade,

ISIC 6, and transport , ISIC 71.

Table 14 shows the relative size if logistic costs in 1980 for some sectors in the Swedish

economy.
LOGISTIC COSTS

ISIC Sector Value Million %% of % of

Added SEK Value Sales
Added

142 Agricultural, Mining 19 300 6 300 326

3 Manufacturing 111 000 48 800 44 .0 15.7

36 - Cement 4 500 2100 47.0 264

37 - Iron, metals 8 600 4 900 56.3 18.5

384 - Transport, equipment 15 500 3300 214 9.7

4 Electricity, gas, water 13 100 700 49

5 Construction 38 700 1 000 2.5

6 Trade, restaurants, hotel 58 300 23 900 40.1

7 Transport, communication 31 700 2 300 7.4

Unspecified 3 500
1-7 Material Sectors 272100 86 400 31.8
8+9 Other Service 196000 O

Source: Agren (1983), Wandel (1984), UN Industrial Statistic, National Account

Table 14 Relative Size of Logistic Costs in 1980 for Some Sectors in the Swedish
Economy.

Table 15 shows the components in the logistic costs in relation to market value in the
different branches respectively, and the ratio value/weight, and inventory carrying cost in
relation to weight.

For the goods with a high ratio of value/weight, principally the transportation costs are

lower, but the relation is however inverted in the case of inventory carrying cost.
Furthermore, the inventory carrying cost is lower for the more expensive transports.
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Sector Transport Inventory Inventory Packaging Market Value/ Inv. holding cost

% carrying holding % value ton perton
cost cost % SEK

Transport 1,6 34 37 1,0 9,7 82200 3030
384
Fabricated 1,6 3,9 4,4 0,9 10,8 18900 830
metal, 381
Machinery 24 6,0 4.6 0,6 13,6 57400 2660
382
Electrical 3,5 5.5 4,0 0,8 13,8 86800 3470
383
Food 42 1.4 4,0 5.8 15,4 9200 370
31
Chemical 11,4 1,9 2,0 1,7 17,0 2100 40
35
Textile 4,6 38 8,0 0,9 17,3 87800 7000
32
Pulp 6,3 1,4 8,7 1,2 17,6 8300 720
34
Iron and Steel 5,2 42 8,6 0,5 18,5 2800 240
37
Other 7.5 4,7 4.9 0,7 17.8 (205500)
385/39
Wood 11,4 29 8,0 0,5 22,8 4800 380
33
Non-metallic 14,3 2,2 7,9 2,0 26,4 1100 90
mineral, 36

Source: Agren (1983)

Table 15 The Components in the Logistic Costs in Relation to Market Value in the
Different Branches Respectively, and the Ratio Value/Weight and the Ratio Inventory
Carrying Cost/Weight.
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II. Managerial Structures and Strategies.
II.1 Organizational and Institutional Structures.

In view of the change in focus in the industrial enterprise which has taken place during
the last two decades, the companies have undertaken many and drastic measures. To sum
up it can be said that this change in focus has implied a shift from the actual production
i.e. the products manufactured, to marketing in this case from the company to the
market!. A triggering factor in this change of focus is the increasingly keener
competition, which can be noticed in the higher supplies covering larger geographic areas
and the more intensive work to influence the market2, By studying this change a shift in
the structure can be noticed both as regards the organization of the logistic chains and the
organization of the company as such.

For example, the reasons for changes in the structure of companies logistic chains have
been:

* increased centralization of inventories

* customized production

Consequently, the earlier conception of decentralized storing has now developed into
centralized storing. Some of the causes are3:

1. The increased consciousness of the capital cost at inventories.

2. Several inventories on the market makes it more difficult to survey the
situation.

3. Improved systems of information and communication have made it possible to
improve information connections to customers and forwarders.

4. A change to customized production has decreased the importance of
inventories.

5. The traditional role of wholesalers has partly disappeared. The role has
changed into that at so called information brookers which means communicate
contacts and informations.

1 Ericsson & Persson (1981).
2 Storhagen (1987).
3 Abrahamsson, Borg & Storhagen (1988).
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Companies transition to an increasingly customized production has been noticed during
the latest decade. To a large extent this growth in the share of customized production has
been initiated by the keen competition the countries in the west experienced when Japan
entered their market. The development has accelerated as the Japanese competition has
started to be considered a real threat. But also factors such as growing differentiation of
products, and the technological development, for instance FMS, have contributed to the
development of customized production!.

From a logistical point of view there has also been a development within the organization

of the companies.

The task to organize the companies activities regards control, planning, responsibility and
coordination of the physical flow of goods have change drastically. Between different
departments in the company earlier there were no overall responsibilities of the control of
the material flow. Companies have more and more established special departments of
logistics. The change to this departments has been gradually. First it started with one
department responsible for the materials management and one responsitle for the physical
distribution. Later there was a gradual integration of the two departments as well as the

production control.

In this case the interest is not limited to the operational level. The management of the
company also have an interest of these problems, and they can also see prerequisite of
higher competitive advantages on strategic level.

Finally the development within the company in the future can increase the emphasis on
the three kinds of bridge-constructions2,

1. Within the internal operative process.

* integrated planning of the delivery, inventories, assembly, production of
detailed parts, and material supply.

* stockless production, short exchange of die, and small batches.

* lots of influence of Japanese production philosophy.

I Agren (1989).
2 Sarv, Ericsson & Bickman (1985).
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2. Toward customers and suppliers.
The concept market orientated production is not restricted by the borders of the
company but develops to a large extent
* correlated mutual planning.

* stockless systems of deliveries and transportation systems with high
performance.

3. In the dimension product development - design - internal flow of
goods and products

* the participation of suppliers and customers in this process.

* increased use of modules in the structure of products and increased
utilization of computers in order to integrate the process.
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I1.2 Economic Regulation of Logistics Activity

Transport Policy

In the period between 1940 and 1963 strong regulations apply for the issue of transport
licences in order to protect the state railways. After 1963 a gradual liberation of the
system started which took place in three phases!:

Phase I starts during 1964. Several exemptions from the compulsory issue of a licence
were announced. demands for the proof of the necessity for issue of a new licence or
expansion of capacity became less stringent and an annual increase on lorries capacity by
15 % was allowed without being necessary to prove its necessity. Regarding tariffs every
trahsport mode became responsible for their adjustment so that to cover it’s cost.

Phase II started in 1966. Lorries below four tonnes gross weight and special transport
vehicles e.g. tanks exempted from the obligation to justify the necessity for the issue of a
new licence or for the expansion of their capacity. The capacity of the rest vehicles could
by 20 % per yearly.

Phase III started in 1968. During this phase all regulations regarding capacity should
have been abolished and only "quality” criteria of entry should remain. In 1972 quality
requirements for entry to the market became more strict. In 1978 quantity restrictions on
the separation of the market ceased into regions. Also railways were not obliged to issue
fixed prices and thus they had the opportunity to make discounts.

As a consequence of a political decision in 1963 regarding traffic, the existing regulations
which restricted competition were removed, and neutrality of competition was to be
aimed at between the different type of traffic.

In 1979 another decision was passed involving a separation of the responsibility for costs
and payments. This was done in order to present that types of traffic would be come
scarcely used because of scaringly high fees2.In this decision the socioeconomic effects
were considered through extendingly the responsibility of costs to include external effects

1 Kritz (1976).
2 TFK (1982).
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as well as through the fact that the government connected transport policy to a larger
extent to regional and industrial policies!.

Inventory Taxation

From an accounting- and taxation point of view, the possibilities to record available
inventories have changed over the years. During a number of years it has, from a tax law
point of view, been possible to deposit a certain share of companies inventory to a so
called reserve stock. The taxable allowance for a companies reserve stock fund has, in
accordance with applicable tax leg'i§1ation allowed a maximum limit as large as

60 % of the value of inventories after the inventories have been marked down due to
obsolescence etc. Hence, 60 % of an increase in inventories is deductible from the taxable
profit. The profit is about 52%.

The above mentioned legislation has of late been sharpened and implies that the reserve
stock can be accounted for 50 % of the average of the two previous years posted
inventory value. However, instead of just writing down the inventory by 50 %, another
possibility is now available. A company can instead use a combination of the above
mentioned statute - a statute that bears reference to depositing funds to a intracompany
profit adjustment fund. This possibility is especially favourable for wage-intensive
companies, for example companies in the service sector. Deposits to the intracompany
profit adjustment fund can at the maximum entail 20 % of the year’s total paid salary
costs. In this case deposits to the reserve stock are in limited to 35 % of the inventories

valueZ2.

This for Sweden unique inventory "subsedies" gives an investment to invest in more

stocks than other companies.

! Irestahl and Tarkowski (1988).
2 Andersson et al (1989).
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I1.3 Information Technologies

A General view

The following examples of informatics gives initiated innovations in industrylz

* JIT deliveries of only immediately needed directly to the point of
use. Requires on the minute, small, and frequent transport and
advanced information systems for exception reporting and
rerouting.

* Sell first than produce. Requires transport of many small flows
across wide distances, EDI ordering and electronic markets.

* Computer integrated manufacturing. Small batch deliveries and
perhaps reduced transport needs due to local production together
with EDI for CAD and orders.

* Centralized storage located near transport, terminals. Requires
fast transport of many small parcels to many different places,
which demands consolidation terminals and EDI to prepare the
transport chain downstream.

The penetration of these innovations has a large impact on the logistic cost, which
accounts for some 40 % of the assets in a Swedish manufacturing companyz. Excellence
in logistics not only gives a cost advantage but also increases the revenues due to
competitive delivery services, as short and reliable lead time, and the sales of logistic
services and hardware.

The price to prestanda ratio for microelectronic products and thereby telecommunications
and computers can be expected to continue to drop at the same rapid rate as in the past ten
years. Even with current prices, many beneficial applications have not yet been invented
and the invented ones not yet fully implemented. Hence, we are only in the beginning of
an evolution where telematics considerable will contribute to economic growth and
restructuring.

1 Wandel (1988b).
2 SRF (1982).
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In the transport sector there is a need to have access to the same updated information at
the same time in many locations of which some are in vehicles under way. This results in
specifications on communication and hardware that in the early part of the telematics
evolution were difficult to fulfil.

Most data is today entered manually using keyboards and shipments are identified with
the text on the address label. Major weaknesses are!:

* Slow; Four times slower than automatic registration.

* Expensive; Goods location can only be registered a few times
along the transport chain.

* Error prone; Two to four errors of 100 key punches.

Alternative technologies are among other things in Sweden:

Bar code reading with a pen or with a laser scanner or camera for remote reading. The
method is simple, fast, cheap and relatively reliable. Several standards exist, but is
generally not a problem since the same equipment can print and read most of them. A
rapid adoption of this technology can be expected in goods transport for identifying |
shipments, transport equipments, and paper documents.

There is also a need to standardize addresses. All shippers and transport operators have
registers of their costumers, containing address, customer number, telephone etc. In
Sweden the national data bank for Goods Address Number, GAN, has been established.
A unique number is assigned to all establishments that potentially can receive goods. The
data bank contains address information, industry code and number of employee. The
government paid for the development of GAN, which is owned by major transport
operators and wholesalers. It is open for everyone. Updating of costumer addresses is
made faster and cheaper than before and the standardized identification code makes it
possible to simplify registration, e.g. using bar codes, EDI. Interlinked national goods
address data banks should be developed in order to facilitate further use of advanced
informatics in goods transport of all modes.

1 Tarkowski and Irestah] (1988).
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Vehicles are already coded in a standardized form. Similar standards might have to be
considered for containers and other load modules when they are used in open exchange
systems, €.g. container pools.

Most of the information along the logistic chains are today entered manually, transfered
as mail or voice in telephone networks. One of the major problem and challenge is:

High document handling cost in trade. The Swedish Trade Procedure Council,
SWEPRO, estimate the cost to 3 400 SEK for an export shipment and 2 700 SEK for an

import shipment, which is on average 4 % of the goods value. Other reports have
indicated double that percentage. EDI is estimated to reduce these costs with 20 %1, The

cost savings come from:

* Reduced data entry cost.

* Reduced clerical errors since each data element is only entered
once.

* Reduced copying and transmission cost, up to 50 times cheaper
than mail.

The reduction of the number of documents and simplification of the procedures should be
done before standardization and computerization. One study mentioned that there are 65 w
documents and 350 copies for one shipment. The Single Administrative Document and

Simplified Procedures are steps in that direction.

The high document cost also mean higher order cost. since the cyclic inventories, which
constitutes about half of the inventory capital, is proportional to the square-root of the
order cost, the estimated 20 & lower document costs means about 5,5 % less inventories.

This way the main drive to start the ODETTE project between the major car industries and

their suppliers. They wanted to issue material released for all high volume-valued
components for each car to be assembled, i.e. sequential Just In Time deliveries.
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Telephone and Data Communication

Accordingly to the Statistical Year Book at the UN, Sweden holds, in 1983, highest
position as regards intensity of telephones per 1 000 inhabitants with a number of 890.
Study the Swedish development separately this is seen to have increased by 45 % during
a period of ten years. In order to compare it can be mentioned that Switzerland comes
second with 810 and the United States third with 760 telephones per 1 00 inhabitants.
The situation in Scandinavia is that Danmark and Norway comes fourth and sixth
respectively.

Regarding the number of mobil telephones per 1 000 inhabitants, figures 14 shows that
there have had their largest break through in the Scandinavian countries. Norway holds
the highest place with about 35 and Sweden is second with about 27 mobil telephones per
1 000 inhabitants.
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Figure 14 Numbers of Mobil Telephones per 1000 Inhabitants in 1989.

! SWEPRO (1985).
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As for Sweden it is seen in figure 15 that the real breakthrough for mobil telephones took
place around 1982, at least judging from the number of mobil telephone calls. Since 1982
the number of mobil calls has increased drastically.

The use of Telex has had a more even development accordingly to figure 15. The number
of Datex connections, however, has increased steadily since the introduction at the

beginning of the 1980 fes.
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Figure 15 Number of Telex and Datex Communications, and Number of Mobil Calls
Between 1974 and 1986.
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II.4 Human Resources and Education

Human Resources

Table 16 shows the development and the allocation of human resources within the
transport sector.

1950 1960 1975 1980

Railway 71 59 34 29
Bus and tramway - - 20 25
Private car - - 15 15
Other road transport - - 57 59
Sea transport and seaport 37 38 30 27
Air transport 3 7 8 10
Forwarding - - 16 20
Warehouse - - 2 3
Total 111 104 182 188

Source: Census of population and housing 1980

Table 16 The Number of Erhployees in the Transport Sector 1950 - 1980 (thousands
of people)

The possibly most noticeable change has taken place within the railway traffic where the
number of employees has decreased considerably from 71 000 in 1950 to 29 000 in
1980. Also within sea transport and seaports a marked decrease can be seen (even
stronger during the years 1981 - 1984). Road transport bus- and tramway, forwarding
and air transport show increased number of employees.

Education
In Sweden we have higher logistics education at the five leading technical universities,
namely in Stockholm, Gothenborg, Link&ping, Luled and Lund and at the local

university of Vixjo. There are logistics courses or at least logistically related courses or
courses that bring up the logistics subject as part of the training also in the economical

-114-




education at the other big universities and the other local universities. But the six
educational centers mentioned account for at least 80% of the total number of logistics
teaching student-hours.

Basically, you need a high school degree to start studies at the universities in Sweden,
but there are also a growing number of opportunities for people without high school
degrees, but with professional experience. To be qualified to take a university degree,
there are basic course requirements on the high school level, but you are entitled to take
specific courses at the universities also without these basic course requirements. Vixjo,
for example, has several hundered students from the industry in its logistics courses,
which have been awarded university credentials but no final university degrees.

All the universities mentioned, except Vixjo, also have Ph.D. programs in the logistics
area. So far, however, only a handful logistics doctors have been produced in Sweden in
various logistics subroutines like transportation etc.

The development of the logistics courses in Sweden is primarily oriented towards
internationalization, computerization and organizational development. Integration of the -
logistics concept like Just in Time is also important to most universities!.

I1.5 Research Projects

There are mainly two organizations which finance the logistic research in Sweden.
Firstly, The Swedish Transport Research Board, TFB, is an governmental authority
which purpose is to initiate plane, coordinate, support and inform concerning
investigation, development and demonstration project within the field of traffic and
freight transport and logistics constitute part of their activities.

Among the tasks of the organization are to draw up programs for research and
development within there field of activity as well as update the same.

The research board is of the opinion that research concerning transports of goods and
logistics is of great importance. In some miner areas there is a special need for great
contributions in order to improve the conditions for developing knowledge and reach a

1 From Hans Sarv’s speach at the 6th European Logistics Congress in Milan 1988.
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high level of quality within basic fields and applied research as well as in investigation

activities.

The program treats problems and research needs under two headlines; Development and
Structural Changes and Quality Requirements on Freight Transportation Systems and
Services. support to universities for R&D is emphasized, especially for the development
of quantitative methods and economic analysis!.

There financial contributions a mounts to 7 million SEK in logistics and freight transport.

Secondly, there is a collaboration, The Organization of logistics research (Foreningen for
MA-forskning), between the committee of technological development (Styrelsen for
teknisk utveckling, STU) and a number of Swedish industrial and commercial industries.

The program is financed by the supporting companies (60%) and STU (40%).
Furthermore the companies are expected to contribute to a certain extent through the
participating of their experts in teams collaborating with the researchers in collecting data
about and analysing their own company.

The acquisition of financial resources from the companies is effected through yearly
contributions of 30 000 SEK during a period of three year. The program is set up under 3
years basis calculated to reach the extention of 5 million SEK per year. This
corresponds to approximately 12 researchers per year?2.

1 PROMA (1988).
2 TFB (1988).
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Conclusions

Sweden is a sparsely and unevenly populated, long and narrow country, where transport
is disturbed by winter conditions several month each year. It is highly dependent on
foreign trade but Sweden is isolated from its main markets with water barriers. It is a
member of EFTA but not yet of its main trade partner EEC.

The service sector: public service, communication, and trade, is growing, and it
employees now more than 60 % of the working population. The industry sector that
produces metal products, machinery, and equipment is growing and dominated by large
multinational companies. However, much of the production is performed in small batches
and in small plants. This sector is characterized by high inventory levels, due to the
complexity of the production processes and the large number of different products and
parts, and it requires reliable and relatively fast transport systems, in comparison with the
traditional export sectors iron, ore, pulp, and paper.

All these characters together with a tax system that subsidies inventories and overtax
truck transport have resulted in larger inventories and more transport relatively mosi of its
competitors.

The economic policy has resulted in low unemployment, high costs for unskilled labour,
low cost for skilled labour, higher inflation, and lower productivity and economic growth
than most OECD countries.

Since logistics constitutes a large share of the total costs of a product, particularly on the
export markets, and probably higher than for many of its competitors, large emphasis has
put on increasing the logistics efficiency of industry and trade. This can be summarized in
the following trends and barriers:

* increases in number of logistics professionals, courses, and conferences and
logistics decisions have been moved from the loading docks to the board
rooms. However, the level of education is still much lower than in most other

sectors and there is still no full transport or logistics master program.
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more logistics oriented transport policy and a shift to relatively more air and
road transport. However, investment and maintenance of the infrastructure is
lagging and the growing environmental awareness are hampering the
development.

more money into logistics research and development. However, there is a lack
of PH.D:s, researchers and research leaders, and most money goes to applied
and short range R&D.

reduction of inventory levels and number of storage places. However,
companies with high inventory levels do still pay less tax than those with little
inventories.

a relative other nations, fast development and spread of new informatics and
robotics technologies, due to higher cost for unskilled labour, job safety
awareness, and progressive labour unions. However, the fact that Sweden is
not a member of EEC causes problems for R&D collaboration and market
access for the Swedish informatics producers.
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1 Introduction

“Ce systeme d’entrepot tourne au monopole. Et si les Hollandais sont en
réalité les rouliers du monde, les intermédiaires du commerce, les facteurs et
les courtiers de I’'Europe”. (The other nations could not prevent or prohibit
it.)[1]

For centuries the Dutch have been one of the major traders of the world. Apart from
shipping technology, several factors were important to secure the Dutch hegemonic posi-
tion in world traffic during this era. Wallerstein [2] in his seminal work on the formation
of the capitalist system, describes the network of inland canals, the (political) supremacy
after the closing of the river Scheldt by the Dutch, and cheap freight rates (low cost ship
construction). As McNeill states [3], “the rise of the west” has mainly been based upon
technological and infrastructural development.

The Dutch lost this hegemony, overtaken by Great Britain, during the 18th century.
This process of the rise and fall of trading nations has been described in detail by Braudel
[4]. After having analysed the backwardness of the English at the end of the 15th century,
Braudel shows how London was able to take over from Amsterdam and to become the
“centre” of world trade due to the strong position of British companies at the dawn of
the age of Enlightment, the 18th century.

Since then there have been again several shifts in economic positions and centers of
geopolitical power. “Between 1848 and the early 1870s (there has been an) extraordi-
narily economic transformation and expansion” [5] in the overall economy creating the
basic components of modern world trade and traffic. The role of (technological) inno-
vations in this process has been the subject of many investigations and is still a front
line item in many discussions. Rothwell & Zegveld [6], for example, relate the leading
position of the great western capitalistic countries to their innovative power. QOthers
stress the economic power relationships of multinational corporations [7]. The elements
of technology, infrastructure and economic power are all crucial factors in explaining the
geo-economical position of a country or other socio-economic territorial unit. In this arti-
cle we emphasize yet another crucial factor which will, in our opinion, gain in importance
in the geo-economic positioning of cities, regions and countries during the coming decade
Channel Logistics or Integrated Logistics.

The foregoing suggests a hypothesis: Material infrastructure is a key function in eco-
nomic development of a region. This, however, is not “a priori” true. One is dealing here
with the famous chicken and egg story. Since, if economic relations tend to prevail, ma-
terial infrastructure - e.g. roads, bridges, tunnels and railroads- will be created to reflect
this fact. Conversely one can say, that by realising material infrastructures, economies
can improve or even flourish [8].

It is beyond the scope of this article tot go into this subtle theoretical discussion.
Nevertheless for the presentation of this article, it must be kept in mind that there is
no irrefutable (let alone causal) relation between material infrastructure and economijc
development. Furthermore, material infrastructure can be seen as a kind of logistic func-
tion, necessary but not sufficient, to improve the socio-economic functioning of societies.
This is why so many times scholars have tried to analyse and forecast the impact of
infrastructure.

-122-




l
|

rod . % w e
VI 02 3 oEt
,N\_: ng B 3
. %5: £33

. - 3

_\\ _"_’ gI% :zi
E s . LI 5z o33t
2 F Wi P~ el o~ <}
$: .08 ¥ o Wit

& il —oxi — 3w
5 [ ¥e X3 2"(
L =0¢
| “":‘5 Z“g
! Oxi WE'
| \ Wi
i H o A
| i .
‘g / . - : /
| E k vt H
‘ 4 .
\ £ £ AL :
[ ] oo ! :
. 3 o~ :

S—
aeuluis
™
~

3T - ' Sy
Corenburg ¥

S ..

Qii;
AN
N

Rezenburyg
Rezenbouryg

=B
.:5§}§‘,\

T

Hoek von Holland

Mond van de
MA]
Mooy -

lokte

An early example has been given by J. Dupuit in 1844 in his book Public Works and
the Consumer [9]. And it is for this reason too that in Holland an impressive development
of material infrastructure took place, from the time that Great Britain took over the world
leadership in naval trade. In fact, the inland waterway that connects Rotterdam with the
North Sea had thus been realised one hundred years ago (see maps 1 and 2).

Today, at the end of the 20th century, Dutch governmental attention is focused again
on the economic function of material infrastructure. It is stated in various forms in
different White Papers [10] that to secure the gateway function to Europe, the Netherlands
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Table 1: Number of world population, 1965, 1985; projective calculation for the year 2000,
world total and nine zones; urbanisation percentages.(1000inh.)

1965 1985 2000
Population urban% Population urban% Population urban%
1.World 3.323,640 35.7 4.842,048 41.6 6.127,117 48.2
2.Africa 313,615 20.5 553,210 32.1 877,439 42.2
3.N.America 214,042 72.0 263,404 74.0 297,683 78.0
4.Ctr.America 58,090 50.3 105,534 63.7 149,557 71.3
5.5th.Amer. 146,871 56.4 268,825 72.4 359,581 80.2
6.East Asia® 827,449 24.9 1.183,177 26.6 1.383,339 31.5
7.5.-E.Asia 916,020 18.5 1.459,224 25.6 1.905,359 34.6
8. West Asia 64,133 38.2 112,830 56.0 168,298 65.5
9.Europe 444,956 63.4 492,009 73.3 513,110 78.9
10.Australia 11,387 83.0 15,714 86.8 18,668 89.1

®China plus Japan, excluding the other countries. Japan is a strongly urbanised country (76.5% in
1985, exp. 79.3%)

Source: United Nations, 1985

have to modernize and to expand their material infrastructural equipment. Especially the
in- frastructural networks linking the ports of the Netherlands to the Hinterland have to
be renewed. Although we agree with the statements that the actual infrastructure has to
be adapted and improved, we query how, in which direction, and in relation to what kind
of strategies ?

It is our contention that the modernization of the infrastructural factors must be seen
in a broader context. The logistical position of the Netherlands in world trade patterns
has to be deduced from many other factors too. These include [11]:

¢ the distribution of people, the demographical growth rate, etc.;

e the development of the income of people, their ways of consumption and the geo-
graphical patterns related to this;

the development of the production structure in the hinterland (inland relations);

the reliability of the labour functions in the port;

the institutional inertia, customs, taxes, etc.;

For world trade an indication of potential development is rather difficult to construct.
Certainly, it can be said to be dependent on the growth of consumption in the near
future. Looking at Table 1 it can be deduced that the “market of the afluent” around the
Atlantic Basin will grow from now until the year 2000 (see map 3). One could estimate
its growth to about 12% in some 15 years. There has also been an explosive growth of
mutual investment flows between Japan, the USA and Western Europe during the period
1975 - 1987 [12]. These are important factors in the development of trade to and from
Europe, and hence for the position of the Netherlands.
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Similarly, the development of trade to and from Europe is dependent on many other
factors influencing purchasing power in this part of the world. For instance, environmental
problems might become a barrier to economic growth. This can be very important as the
greater part of world trade is concentrated in the affluent world, i.e., more than 70% in

1934.

For the Netherlands one has also to include the overwhelming shipping capacity that
1s influencing the seaborne trade. In relation to the restructuring of the world economy,
the shipping companies have to solve the problem of overcapacity — some 30 to 40% -
including reorganising and concentration [13].

Such restructuring includes deployment strategies of consolidating {reight and contain-
ers into trunk lines and creating “main ports” all over the world for consolidation and
de-consolidation of trade. So, the strategies of shipping line companies is also crucial for
the competition of Western European ports, e.g. Rotterdam. It is for this reason that
nowadays the very specific place the Netherlands could obtain in world trade is sometimes
characterised by the words “Gateway to Europe”. It is more or less a logical consequence
of the situation that Rotterdam is evolving into a main port for the continent for many
shipping lines.

At the same time, one can witness how in the Netherlands there has developed a
broader connotation to the concepts of main port and gateway; a European distribution
function for the Netherlands building upon their geographical advantageous position, but
above all their historically developed capacity and potentiality of “traders to the world”.
To achieve this goal, intensive co-operation is being created between the Dutch state
institutions, trade unions and entrepreneurs. A comprehensive policy is being formulated
and worked out covering different aspects of the Dutch distribution function [14].
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We can observe that at different levels and from different perspectives the concept of
“logistics” becomes crucial. One can distinguish at least two sides of this logistical policy:
private and public. Both sides receive our attention in the following sections. But first
we examine the process of logistics development itself, in order to provide an idea about
exactly what is going on.

2 Changing logistical processes: from “just trans-
portation” to “channel logistics” and further

The ever-increasing international integration of production, services and capital are lead-
ing to new economic challenges and risks for the Netherlands. In 1992 the European
Community (EC) will become one single market free of economic barriers and tariffs be-
tween member countries. This single market will create opportunities for capital. The
Netherlands offer a good location for companies which want to be close both to interna-
tional ports and airports and to the main consumer markets, but the single market also
means that the Netherlands will probably have to compete more with other countries, as
a location for companies operating on the EC market.

In this situation of competitive pressures building up in the Netherlands, companies
in production and transport are beginning to reconsider the traditional approaches to
logistics and transport within and between firms and companies. Logistics productivity
is said to be the competitive edge for the nineties in Europe [15]. The trends towards
a “global economy”, “global products”, “global producers” and even “global consumers”
seem to be becoming realities. In several recently completed Dutch studie. this has been
investigated. How firms use logistics as part of their strategic operations on the different
(global) markets [16].

Instead of seeing inbound and outbound traffic as “just transportation”, shippers and
transport firms are beginning to define their operations from a cross-functional perspec-
tive. The entire product [17] acquisition (manufacturing or buying) and distribution
processes are viewed as a whole, from initial order entry through final customer delivery.
This approach is called Product Channel Logistics, or Channel Logistics. The approach
of Channel logistics is to evaluate cross-functional trade-offs to maximize overall (chain)
profitability, rather than individually managing production or distribution activities.

The key difference between the traditional logistics and product channel logistics is the
shift away from managing assets (such as warehouses, trucks, inventories) towards manag-
ing processes (such as product systems, transport systems, product flows and information
flows). Herewith product channel logistics is an entirely new approach to production,
transport and logistics, requiring new upgraded intra, and above all, inter company trans-
port and information systems.

A survey of the Town Planning Institute of Rotterdam [18] has shown that many firms
in the portuary branches are engaged in restructuring processes as described ahove. The
firms interviewed can be classified as transport organising and cargo handling enterprises.
Not only mass or bulk, but also general cargo and of course containerised products. All
firms acknowledged the logistical developments and tried to an- ticipate the changes.
Some of the firms even initiated the changes themselves.
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They have to deal with a remarkable growth of diversification in bulk goods, the need
for strategic stocks (buffers) and of course the overwhelming process of containerisation.
New transportation strategies are needed and are in fact developed. Some firms already
are underway to the “mainport concept” in transport logistics (Koninklijke Nedlloyd N.V.,
Seaport Terminals B.V., ECT N.V.). The main port concept entails that international sea
shipping lines use only a few nodal points on each continent for their shipments. At these
nodal points the shipments are consolidated and de-consolidated. Other firms in the port
region of Rotterdam are in a process of becoming “Logistical Third Parties” offering to
shippers new value-adding partnerships by providing not only transportation and cargo
handling, but warehousing, financing, order entry and other related activities as well.

What developments are causing these strategic adaptations, and which perspectives
can be discerned 7 By taking a historical perspective, some answers to these questions
can be offered. The relevance of logistics has very much to do with the standardization of
time [19] and the integration and homogeneisation of space [20]. International trade has
followed a trajectory from seaborne to overall logistics during previous centuries, with a
rapid acceleration in the last century. Through the ages resources have been exploited to
get basic or raw materials, from there onwards intermediate and final products have been
made and sold. Transport has always played an important role in this process. However,
it has got its dominant position only in industrial capitalism, in which integration and
production are characteristic features of the development processes. More and more local-
ities and regions could be integrated and unified into the capitalist development process,
e.g. the formation of national and supra-national space-economies [21]. European space
had not been open or accessible until the end of the 15th century when national networks
of waterways and roads were constructed. Before this time there was little trade over
intermediate distance. The regions were more or less selfsup- porting, and transport over
land was very difficult but intensive over short distances [22].

Currently, a high degree of connectivity across distance can be discerned, due to new
commuciations and transport technologies, functional linkages among economic activities
are formed that would not otherwise have been possible. New technologies permit the
re-arrangement of physical space in such a way that the time involved in production and
distribution arrangements is drastically reduced. The, until now, existing clusters of eco-
nomic activities are broken up, including the original competitive relations. Rather loose
production chains, in which productive activities are linked sequentially by free market
“mechanisms”, change into solid, centrally managed flows with flexible cross connections.
New product chains are generated with other “coordinating and regulating” mechanisms
than hitherto.

This is what channel logistics at this moment is all about. It is the design and operation
of the physical, managerial and informational systems needed to organize, and above all,
to control flows of goods and information in time and space. Transportation and logistics
are no longer simply the mastering of space, but they are aimed at the control of space
and the insertion of the real time dimension into the production processes.

Some of the necessary conditions for this way of operating and controlling can be
identified. Availability of key logistics information and facilities for Electronic Data In-
terchange (EDI) with external parties are crucial to the functioning of product channel
logistics, because it improves the breadth, timeliness and quality of data. Only by means
of micro-electronics and telematics, the dimension of real time can be introduced into the
logistical chain processes.
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Highly reliable and qualitatively outstanding infrastructural networks for the trans-
portation of products and information along the product chains are necessary precondi-
tions for the formation of the systems of product channel management.

The necessary conditioning of the institutional organisations and the planning of ma-
terial infrastructure is an empirical fact in western (affluent) countries. The upgrading of
the gateway-function of the Netherlands in this respect is exactly what is at stake at the
moment in the Netherlands and it is one of the main drives behind the two Dutch White
Papers recently published. It is especially one of the main reasons why companies in the
Netherlands are paying so much attention to the quality of infrastructure and the “posi-
tioning” of distribution centres in the vicinity of the main ports (the port of Rotterdam
and Schiphol Airport) in the EC-market. But it is not just spatial proximity anymore, it
is “reductions in lead time” [23].

The foregoing discussion can be concluded by pointing out that Dutch enterprises and
public institutions are trying to cope with the challenges of product channel logistics.
The changes implemented at this moment, however, will not be enough in our opinion.
Another shift in logistical conception will likely occur in the near future. The perspectives
of the product channel logistics seem to be the formation of integrated networks with nodal
points and clustered nodal points as keyfactors in positioning in world economy.

The trends in concentration, hitherto mainly visible in cross sectional relations (fusion
of firms within branches, enlargement of operating scale, and the like), will more and
more take place along the production flow or channel, both upstream and downstream of
the flow [24].

Enterprises will occupy sequential nodal points in a more comprehensive way than
before. Leaving their “original” specialisation (transport, production, distribution, fi-
nancing) they tend to completely manage a material (and information) flow from raw
material to final product.

This will lead to new forms of societal production system. In comparing the dominant
Tayloristic production system (identified as the assembly line production and functional
organizational structure) with the new, integrated channel production network or chain,
one can see the following differences:
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Production line (Tayloristic).

A production line is a concept with
complementary activities sequential
in time and place (the assembly line); .

participants (labour) do not need a clear
image of each others activity;
optimalization of partitioned activities is
the central task;

operations consist of splintered
managerial units in broken time
sequences; activities are sequential with
several stocks locations;

workers have to deal with homogeneous
workpieces but with different
procedures;

Chain (Production channel logistics).

The concept of channel logistics implies
isochronic and coherent autonomous
activity-clusters (autnomous production

groups);

participants are aware of the totality
of the compound product; optimizing
the complete production process is
the central task;

operations form an accessory part of
integrated management based on real time
conception;

processes can take place simultaneously
and attention is focussed on the
elimination of down time and reduction

of stocks and work in progress;

workers have to deal with heterogeneous
workpieces in a singular
circulation process with homogeneous

series;

In the new logistical organisation the ultimate goal is the control on a real time basis
of the production process, than can be managed from the origins to the final demand.
Effective demand prevails, so it is not just another rationalisation or optimisation of
transport activities, but an attempt to control the overall process and to reduce the
uncertainties of markets and consumer behaviour. One of the effects of this development
is the strong influence of logistical standardisation in production.

Our expectation is: in the near future we will see the rise of product channel logistics.
At the horizon one can imagine some futuristic worldwide network with nodal points in-a
hierarchical, centralised order managing the complete world production and consumption
cycles through various logistical means.

However, how different developments may occur can be illustrated by the differences
in strategies of firms even in a single industry: the automotive industry. This shows the
uncertain outcome of the outlined processes. Two well known global companies, Ford and
Toyota, practice converse strategies. Ford is concentrating on global sourcing and produc-
ing, while the other’s production activities are mainly regionally concentrated. Toyota
City is the name of the regionally agglomerated production complex in Japan. Both
strategies are being followed by other companies. In the USA the model of regionally
clustering can be discerned amongst the localisation patterns of the Japanese “trans-
plants” [25]. A company like Volkswagen seems to follow the global car strategy, albeit in
a modest form. Which one of the strategies will win, or better, which strategy will be the
stronger is quite uncertain. Strategies of, on the one hand global centralised management,
on the other hand regional “bottom up” production regulation might even be overruled
by a so called “Triad” strategy; the development of subsidiaries and Japanese/American
and Japanese/European plants in each of the three economic centres of the world [26].
This strategy implies that transnational firms have to be “true insiders” in three markets
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Figure 1: Dutch share in European Transport. Source: CBS

and their periphery, that is: Northern America (USA), Western Europe and Japan. This
point of view corresponds roughly with the investment picture, sketched in the introduc-
tory note, above. The interpenetration between the three sides of the Triad seems already
to be a fact.

3 Economic importance of transport and govern-
mental strategies

There are several ways of indicating the importance of transport activities in the Dutch
economy. For example, comparing the contribution of activities to the national income
is one, another is the number of jobs in the particular branch, and again another is the
value added. Many figures give an opportunity to show the important role transport and
related activities play in Dutch economy.

Looking at Gross Domestic Product one can see the following figures illustrating the
position of transportactivities in Dutch economy. GDP 1987 and 1988 have been respec-
tively 391 and 408.4 billion dutch guilders, to which Transport services have contributed
respectively 31.2 and 32.5 billions. Comparing transport with industry. For industry the
figures were 80.3 and 86.9 billion in 1987 and 1988. (See also Figure 1).

During the last years transport, trade and distribution ac- tivities accounted for about
20 per cent of Dutch GDP and for about 23 per cent of Dutch employment, which is higher
than the share of industrial activities.

Not only transport activities as such, but also related (derived, intermediate) activ-
ities, are at stake. Activities implementated by traffic form a broader part of Dutch
economy than transport itself. Historically, many Dutch economic activities are related
to trade, transport and transit. Schematised, in the 1920’s and 1930’s a broad network of
activities already existed. An inward flow of raw sugar, salt, agribulk, silicates, stonecoal,
lead, linen, wool, tobacco, wood was worked into intermediate and final products [27].
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A multibranch industry as a byproduct of traffic developed, exporting many delicate
products like genever, beer, cigars and cigarettes. Today the kinds of products exported
are very different: e.g. chemical products (petro-chemical, fertilizers) and agricultural
products. However, transport has remained vital to the economic positioning of these
products.

Of all goods transported to the Netherlands, more than half is directly shipped to
other West European countries (transit). For this transport, the large rivers and canals
are still the main arteries, especially for transport to the German “hinterland”.

Dutch transport firms provide nearly one-third of European road transport. The
shares for sea transport and air transport were 29 and 15 percent in 1988.

For several decades the port of Rotterdam has been the largest port for Europe (Fig-
ure 2). Schiphol Airport is an important hub in international air freight and passenger
transport (Figure 3). In this respect, the Netherlands are still an important “gateway to
Europe”. This geographical and logistical position of the Netherlands is reflected in the
structure and organisation of the main transport axes (see Map 4).

Realising the importance of transport, it is not surprising that the Dutch government
has paid very much attention to distribution and trade activities during the recent years.
However, these policies and especially the implementation of strategies are not without
contradictions. The way Dutch government tries to deal with the changing logistical pro-
cesses can be seen as being mainly a financial restrictive policy in combination with a
strategy of stimulating private investment in the collective infrastructure. Dutch gov-
ernment tries to put project responsibility to (larger clusters of) private companies and
joint ventures, where cost-benefit analysis leads to the idea of tollways, turnpike bridges,
tunnels under the main rivers.
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Figure 2: Goods by sea to and from Rotterdam. Source: Port of Rotterdam.
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Figure 3: Goods transported at Schiphol Airport. Source: N.V. Luchthaven Schiphol.
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Figure 4: Passengers (incl in transit) at Schiphol. Source: N.V. Luchthaven Schiphol.
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On the other hand, in the White Papers on Physical Planning, and Transport and
Traffic strategic goals are formulated which can only be implemented by direct state
involvement and strict regulatory policies; for instance the stimulation of combined rail-
road transport at first to Austria and Northern Italy and later also to Scandinavia, France
and Spain. For this several actions are needed, not only in terms of publicity, but also
by means of investments in technical improvements and the like. The same argument
applies to the strategies of reducing the growth rate of private car usage and reduction of
pollution of the environment. For a reduction of total automobile passenger kilometers,
more is needed than a policy of stimulating the so called social partners. At the same
time, the material infrastructure is being renewed in order to tackle the congestion on the
main transport axes.

The general picture, though, is that renewal of many parts of the infrastructural and
economic structure of the Netherlands can be expected, one way or another. The networks
of transport will be modernised and its usage intensified, whi