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Abstract

This paper takes a look at the development of freight transport and its further perspectives in the
light of environmentalsustainability. Itclearly challenges the traditionaiew that further

growth infreight transport is indispensable whatever stagecohomic development an indi-
vidual economy has achieved. Moreovesutgests measures to ta&en into consideration in
sectors other thathe transport sector whichmay help to break the trend of continuing freight
transport growth. Currertevelopments of freight transport volume anddal split are rather
counterproductive as regards curbthg unwanted environmentahpacts. As growth in vol-

ume is a major contributing factéwr most adverseffectscaused, aubstantial decoupling of
economicgrowth andfreight transportwould beextremely helpful. While freight transport
activity is almost entirely derived demand there can be no suffis@ation forthe resulting
environmental problems within the sector itself. Therefore, it is necessaxartne potentials

for reducingdemandfor freight transport inall sectors ofthe economy. Contrasting to the
widely held viewthat freighttransport is in general ammevitable prerequisite of economic
development, there are potentials for reducing the freight intensity of the ecevioahycould

be far more exploited. Such potentials are increasinghhee of regiongbroduction, slowing

down the metabolism of materials in theonomy, and substituting transferinfformation for
transport of physicgbroducts.While each ofthese potentials on itsvn may appear twffer

limited effects, a proper combination might yield substangialilts. The presented preliminary

ideas suggest that the notion of everlasting freight transport growth is misleading and hint at the
necessity for further research.
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Decoupling Economic Development and Freight
for Reducing its Negative Impacts

Andreas Pastowski

~Whether for freight or for personal mobility,
demand for traffic, as for energy or water
or weapons, is not fate but choice.”

Amory B. Lovins (1995)

1 Introduction

The seemingly unlimitegyrowth of transporthat is taking place in mamypdustrialised and
highly motorised countries is not in tune witte objective to achieve an environmentais-
tainableeconomy.These countries cannot serve as examfaeshe so-called least dess
developed countries if the natural environment is not to be sacribicedmisleading kind of
mobility. In the past the transport sector has plaiedrole of an exceptional caséth respect
to many adverse impacts on taevironment.Achievementswhich have beemade in other
sectors were byarge counterbalanced by the egeowing contributions fronthe transport
sector. Thusthe part played by transportation in causing many environmpraalems has
grown considerably.

Freight transport imposes\ariety of significantburdens onsociety and thesnvironment.

There is no doubt that a further increase of freight trangtictity will induce additional envi-
ronmentalpressureshat nobody wantsimprovements within the freightansport sectolike
increasing vehicle energy efficiency, upgrading of emission tail pipe technology, and increasing
capacity utilisation as well as shifting transport demand to more environmesatailg modes,

will be necessary but not sufficient to tackle preblemsthat will arisefrom a continuation of
growth in freight transport activity.

In order to pave the way to sustainability a shift fribvea old paradigm of continuingansport

growth as a so-believed prerequisiteecbnomic and societal development to manatisgs-

port demand igequired.There are fundamentdlarriers in terms of economic structure and
people's attitudes that need to be overcome to accomplish such a change. Therefore, it is neces-
sary to demonstrate that economic restructuring in the direction of a substantially reduced trans-
port intensity is not only imaginable but socially preferable and may even yield economic advan-
tages.
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The idea taeversethe trend ofgrowing freight transportactivity is rathercontroversial in a

world that only experiencedyrowth duringthe preceding decades atitht will be further

shaped by increasing economic globalisation during the decades to come. There is a widespread
belief that freight transport is a necessary prerequisite of economic development and that, conse-
qguently,the adverse impacts of freigtiansportare the price we have to p&y its benefits.

This belief is strongly suggestive dhe state ofliscussion we hadbout fifteenyears ago as
regards energy consumption and economic development.

At that time itwas arguedthat further growth in energy consumption would be indispensable
for economic development (Héafele et al., 1981). Until now ithesesn practically demonstrated

that decoupling of economgrowth and energy consumptiongessible. Thidhappened even
though energy use in the transport sector grew significantly. The underlying assumption of this
paper is that there are decisive analogies betWetinthe derived demands energy arnahs-

port which suggest that a decoupling of freight transporte@oedomicgrowth is possible in a

way similar to that demonstrated for energy consumption (Peake, 1994).

Some previous work defines decoupling of traffic growth @ec@homic development as reduc-
ing the overallcosts, including those associated withe adverse environmental effects of a
given volume of transporctivity (p-km, t-km), bytaking measures whicimake transport
more efficient mainly in terms of reducing the required vehicle-kilometres (BE2®%). In the
light of persistengrowth infreight transport activitysuch an approach is necessary but not
sufficient to achieve major improvements in the environmental balance thtisportsector.

In contrast, decoupling of freight amd¢onomic development is defined in this paper as reduc-
ing freight transport activity per unit girossdomestic product in way that leads to a dimin-
ished growth infreight or even a reduction of overall freight transpastivity measured in
tonne-kilometres. While the former definition is basedtm notionthat curbing freight trans-
port activity in t-km canonly be achieved a@he expense of reduced econoraficiency, the
latter definition assumes that economic efficiency can be achieved to the same extent or can even
be increased through economising on freight.

Following this introduction, section 2 gives a brief overview of current trends in freight trans-
port taking Germany as an example, while section 3 sheds light on the significance of growth in
freight in the determination of thteansportsector'sincreasing share in causiegvironmental
problems.Section 4 brieflydiscusseshe part that freighplays inthe economigrocess and
arguesthatits economic significance mayary according tdahe stage of development an indi-
vidual economyhas achieved. In order to underscore tBisgtion 5 gives somexamples
where freight transport currently occurs but appears to be inessential fincgcr@eeconomic
perspective. Section 6 enumerates the main potefdaralconomising orfreight and section 7
draws some preliminary conclusions.
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2  Trends in Freight Transport

During the decade®llowing World War 1l freight transport wasmore orless on asimilar
growth path asGDP inreal terms irmost industrialised countries even thougbdal shares

vary substantially between countries (Schippeal t1997).0Owing to the similarities between

the various countries regarding the freight intensity, the brief analysis of freight transport devel-
opment and its environmental consequences in this section is mainly based on German data.

It needs to be noted that German data on freight trarsgtonty areslightly distorted (starting
with the 1991 figures) owing to the reunification of the formerly separated patte @funtry,
but provide some understanding tbe potentialresults ofthe broademprocess ofeconomic
integration between western and eastern Europe. Further data and analyseseusieful for
internationalcomparisonsare availableelsewhere (ECMT.1997a, 1997bSchipper etal.,
1997).

Air cargo and freight transport hyaritime shipping are disregarded Air cargo, although
rapidly growing and being a problem in @&/n right owing to excessadiative forcing caused
by aviation,still makes up only a minaghare in freight. As such hauls must mecessarily
touch domestic ports and airports, the usability of available data is substaatakydMore-
over, contrasting to personal travel whiclay easily be allocated tmuntries according to the
nationalities of people travelling, international freight is difficult to allocate.

Figure 1. Growth of freight transport activity in Germany *
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* Air cargo and freight transport by maritime shipping are disregarded. Since 1991 figfere® the newterri-
tory. 1993 figure for short distance road freight is interpolated. Source: DIW (1991; 1996).
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In the case of Germany inland freight transport to a certain extent comprises international freight
not related to inland activities, while at the same some portion of freightelated tosuch
activities is taking place abroad. In this paper it is assumed for reassingpb€ity that related
transport activity abroad approximately equals thatuah hauls which onlyravel through the
German territory in transit. Thubke following considerationsre restricted to freightansport

within the German borders excluding air cargo.

Figure 1 revealshat inland freighttransportactivity in Germany as defined above in tonne-
kilometreshas roughlyreachedsix times the amount af950 in 1995. Growth ifireight has
largely been a steady development except for fluctuations resultingHedmsinessycle and

a rapid increase to a higher level following reunificatibhe share of road freight and notably
long distance road freight, which is an important determinant for freight eneegyhas grown
considerably. However, modal share in freight is not the focus of this paper.

Figure 2. Economic trends in freight transport (indices 1960 = 100) *
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* Cost of living index estimated fot 960 and1961. All otherindicesare based omominal monetary figures.
Average price for Diesel ahe filling station including VATandmineral oil tax. The statisticdigures of the
proceeds per t-km of long distance road freight, rail freight and inland navigation are used as proxies for the costs
of these modes of freight transport. Source: Various sources; own calculations.
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One important reasdior the continuinggrowth infreight transporictivity is thatits real cost
has shrunk during the last decades. Figure 2 shows that the average cost basuicgeased
at a higher rate than that for Diesel fuel at the fillstgtion, orthe proceeds of different modes
in freight which serve here as proxies for unavailable cost figures. The proceeds of inland navi-
gation started from a very low level so that the increase is not very high in aleoiute The
increase in the proceeds from road freight was more profound thaalfoecauseoad freight
offered more and more services whare complementary to freigfdrwarding. During recent
years the proceeds from all modes have come under pressure otieggtadual liberalisation
of freight transport markets in the Europeamion. This cost developmentorks as arincen-
tive for deploying freight transport to an increasexgent and is not in tungith the growing
significance of freight in terms of externalities caused.

According to Figure 3 transport intensity @DP inreal termsand forall inland freight trans-

port dropped slightly in Germany betwe®60 and1990. While GDP inreal termsgrew by

152% during that period of time, growth of inland freight lagged behind at 1Th@s, freight
transport increased at a slightly lower rate than GDP in real terms, a development that is fairly in
tune with whathasbeenobserved fothe U.S. between1970 and 1991 (Lakshmanadan,

1997) and variousther industrialised countries (Schipperagt, 1997). After the German
reunification with the former German Democratic Republic (GDR) in 1989 transport intensity of
GDP rapidly reached roughly the 1960 level again. €hrs partly be explained by the reunifi-
cation itself everthoughsimilar increases in freight transpaidtivity and in GDPmight have

been expected which would not have influenced transport intensity.

In contrast, activity in the construction sector rose significantly, be it for the demolition of obso-
lete industrial plants ofor newindustrial plants, housingnd infrastructure. Moreover, con-
sumers in the former GDR largely shifted demangrtaucts being produced with overabun-
dant production capacities in the western part of Germany, whickddaan extent contributed

to the decline irproduction in the eastenpart. Simultaneous to economic integration within
Germany economic integration on a larger geographic scale started in Europe, partly resulting in
more freight transport related to economic activity in Germany or in transit thtioeigberman
territory.

The fact thalGDP formspart of a transport intensity indicatoray be criticisecowing to the

severe shortcomings of GDP asiadicatorfor welfare. However, GDP ireal terms isused

here as a measure for economic activity which should not be confused with wetianeore-

over, offers the advantage of broad availability. Nevertheless, it needs to béhabtesing an
indicator for transport intensity based on net economic welfare insteaB®fwould result in

an increase in transport intensity due to the substantial externalities arising from ecaciomic

ity in general and notably those caused by freight. As externalities have increasingly caused net
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welfare to fall short of GDP during the past decades, it is ob¥i@isgransport intensity based
on net welfare must have increased. Therefore, proper interpretations of both types of indicators
for Germanyare asfollows: While transport intensity in terms o&économic activity has
decreased slightly until the German reunification, it has increased in terms of net welfare.

Disregarding the extraordinary developmésitowing reunification,the long-term trend for
Germany has been that freight transport activity grew at a srgadieith rate thanGDP inreal
terms. Howevertherehasbeen steady and substantial lingemwth in freight. These trends
demonstrate that up twow adecoupling of economic activitgnd freight transport cannot be
observed. Ircontrast decoupling of freight transport amcbnomic activitywould mean that
increases in the latter do not result in increases ifiotimeer. Ideally,the decouplingshould be
such as to allow economic activity to grow and the amount of freight transport to decline.

A development that is in tune with decoupling might have been exdect&ermany owing to
the structural change of the econotoyvards smaller contributions of the primary sector
(agriculture, production and processing of naaterials) and theecondary sector (industrial
products), and larger contributions of the tertiary sector (services) to overall GDP asthaning
freight transport intensity is significantly lower for services.

Figure 3. Freight transport intensity of GDP in Germany *
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* GDP in realterms at 1991 prices. Since 1991 figurefer to the new territory. Thecategoryroad freight
excludes short distance hauls. Source: DIW (1991, 1996); Statistisches Bundesamt (1996); own calculations.
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The outcome of related researchhat therenasbeen a slight decrease of transport intensity
resulting from changes itne sectoral composition of tleeonomy.The elasticity oftransport

intensity as related to the share of the tertiary sector has been calculated to amOLhtThis

means that an increase of the share in the tertiary sector by 1% results in a decrease in transport
intensity by0.3%. Howeverthis did not significantly influence transport intensity because
other influencing factors dominated (Baum, 1995; WE@95). A reason fothis may be that
transport intensity per unit of produdse for mosindustrial branches ahe economy (see

Figure 4 and Rommerskirchen, 1997).

Statistical trends provide evidenf the hypothesighat freighttransport is on a growtpath

closely related to increasing GDP in real terms. However, resudtatticalanalyses ofime-

series cannot be taken as laws of nature, and relatioristipeen macroeconomic aggregates

can quite well changever time. Althoughthere has been astrong statistical relationship
between GDP and freight transport activity in the preceding decades, this is no proof that a con-
tinuation of this trend is to be expected or even that no other paths of develapenemceiv-

able and will be feasible if proper measures are taken.

Figure 4. Changes in the transport intensities of different products *

200

180 -

A Machines, Electrical

Appliances

160 A

Foodstuffs, Luxuries

140
Index All Goods
19702100120 i
* Building Materials,
Glass
Solid Fuels

60 rrrrrrrrrrrrrrrrrorrord

1970 1975 1980 1985 1990

* T-km per unit of product including rail freight, inland navigation, pipelinadlong-distanceoadfreight. All
figures refer to the territory of the former FRG. Source: DIW (1996).
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The Environmental Significance of Growing Freight

Freight transport contributes to global warming and varfouss of air pollution which are
environmental or healtboncerns, it is anajor source of transpontelatednoise, affects the
quality of life in cities and increases thek of citizens tosuffer from accidentdViost of these
adverse effects can only be mentioned here without going into the details. Although we will see
substantial improvements in the future regarding pollutants likg, NED, VOC and particulate

matter stemmindgrom the operation of vehiclerough upgraded emissidail pipe technolo-
gies, this will not help in tackling problemigke emissions of CQ resourcaise, noiseacci-

dents, and land use for transport in conurbation.

Figure 5 reveal¢hat theshare of transport ioverall man-made COemissions hasteadily

grown in Germany. It needs to taken into account that thiggures for transportompletely

exclude international transport that is relatedsgrmany. This igarticularly important in case

of aviationwhich is rapidlygrowing. In 1996the transport sector already accountied a
higher share obverall CQ emissionghan the industriagector. It needs to beoted that the

decline of theransportsector'sshare in 1992 is due tbe reunification andbwer percapita
transport energy use in the former GDR.

Figure 5. Changes in the shares of various sectors in man-made €®@®missions
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In 1996the share of freight transport (excluditige use oflight duty vehicleswhich cannot
easily be allocated tpersonalravel and freight) accounted toughly 24 % ofthe total CQ
emissions othe transport sector iGermany. ltscontribution to overalgrowth in transport-
related CQ emissions is substantial owing to higher growates in freight than in personal
travel during the nineties.Most transport forecasts also predict highgeswth rates in freight
than in personal traveMoreover,the potentiafor reducing energy use pegehicle-kilometre
through introducingechnicalmeasures for improved energfficiency is smalleifor vehicles
used in freight than for passenger cars.

The mentioned negative side-effects of freight are more or less closely linked to transyport

ity, which has also been the dominatohgterminant of increasing energge forfreight in the

past. Figure 6 ishe result of d_aspeyres decompositiomdicating the relativechanges in
freight energy use in ten industrialised countries, and identifying the parts the three major influ-
encing factors have played in the past (Schipper et al., 1997).

Figure 6. Changes in freight energy use in selected industrialised countries and
influencing factors (1973 to 1992)
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The indexes for energy use show hoverall freight energyise grew irrelative termdor the
countries and period considerethe figures for activity, structure anthtensity reveal how

overall energy use would have changed resulting from variations of each factor if the respective
other factors had remained unchanged as compared to the base year. Activity refers to variations
in transportactivity in tonne-kilometres, structure to changesheshares of transport modes
used,and intensity to changes in energy efficiemelated to technological features wéed

vehicles and operational factors.

The message is that with the exception of Sweden and France groinglglatf transporactiv-

ity hasbeen themost important driving forcéor increased energyse for freight. Changing
structure in terms of modal share mostly in favour of less ereffigient road freighthas also
contributed to higher freight energsge. Increases in energy efficiency ofodes beingused

have not been overwhelming but in the cas&lofway, the UK, Germany,Japan andhe US

have to a varying extewfffset some effects of changesaiativity and structureThe resulting
changes in C®emissions are comparable in magnitude for most of the considered countries but
CO, emissions also vary according to the composition of energy carriers used for freight.

Even thoughthe environmentatonsequences of freight transpare directly determined by
kilometres travelled by vehicles deployed under certain operatonditions,freight transport
activity is an important indirect determinant of negative environmental side-effeftesgbit. It

can be expected that besides energy use apncei3sionghe environmentatonsequences of
freight transportare by no means curbed lgyowing freight transport activity. Efforts being
made in terms ofipgradedvehicletechnology, improved operation of transport modes and a
(potential) shift of demantbwardsmore environmentallgound modesan easily be counter-
balanced bygrowth offreight (OECD,1995). Notably forthe attainment of reduction targets

for CO, emissions it can be argued that delinking economic growth and freight transport activity
will be necessarySilvestrini, 1996).This underscorethe significance of freightransport
activity in tonne-kilometres for achieving future reductions of environmental problems related to
freight transport.

4  The Role of Freight Transport in the Economic Process

Transport of freight is essentially a derived demand which nteang isnot demanded in its

own right but as a consequence of decisimascally related tproduction or consumption of
goods or services (Cold987). The same applies twansport infrastructure which in most
cases forms part of public capital and complements private capital (vehicles) in producing trans-
port services (Bell, Feitelsori991). As anintermediateservice,freight transportactivity is

often felt to be a side-effect of a variety @duses which cannot easily geasped. Conse-

10
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quently, growth infreight transport is more dess considered aseing society's fate and

something that cannot be influenced beyond whedkien into accourttased ommarket prices
and quality ofservice. Therefore, fatalistic view onthe furthergrowth offreight dominates,
and most efforts to improvie environmental performance of the freiglansport sector con-
centrate on introducing less polluting technologies and changes in operatinddions, or on

shifting demand towards more environmentally sound modes (Pastowski, 1996).

The necessity of transport may not be overestimated more than by tetifigestricted mobil-

ity is inevitably a brake on development, in every sense" (Hoyle, Knowles, 19%helnvith

such reasoning there is a widely-held belief that freight transport contributes to the performance
of an economy in a uniqgue manner that is not relevant in the case of other sectorecémtigt

it has even been calculated for Germany that the contribution of passenger and freight transport
to overall economic growth in the period 1950 - 1990 amounted to 48.8 per cent (E&ut,

which seems to be rather unlikely in an intensely interwoven economy in Wiagyerfor-

mance of alkectors is highly dependent trat of others. For instancejnce moseconomic

activity and most notablthat of thetransport sector in some form or another is dependent on
the utilisation of energy, it might beaimed in a similaway that at least as largepartion of

total GDP (including all activity of the transport sector) is entirely due to the performance of the
energysector. Thisclearly reveals that loesn'tmake sense taallocate economigrowth to

single sectors unless it directly takes place there.

Even though it iglear that freightransport is necessary in principle, this does not serve to
legitimate any volume of freight that may arise in a laissez-faire situagonn the absence of

its negative external effects being internalised modeover, contrasting to laissez-faire, with
significant public funds being dedicated to subsidise transport infrastructure in general and most
notably for road freight. Although most tife mentioneahotions in favour of freight transport

are not completely wrong, they will become rather flawed if used to discredit any considerations
that aim atreducing demandor freight transportfor environmentalreasons inndustrialised
countries.

Taking a look at human history reve#iisit freighttransport hadeen something extraordinary

for most ofthe time. Inthe ancienhunter and gatherer societywas up tohuman beings to
move from one place to another in order to provide for the things they neededniselves or

for their cattle. In anciertistory, followingthe neolithic revolutiorwith growing numbers of
human beings living in settlements, freight transpaas still rather exceptionabwing to the
difficulty and cost of long-distance traffic. Thus for most of the time in human history transport
of goods simply did not exist avas limited to greatly neededut not easily accessibgpods

(e.g. saltwater) or selectetuxury goods(e.g. spices, silk). In aerconomy that is largely

11
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based on self-support and oraterialinputs being supplied from withitine vicinity of settle-
ments, freight transport is rather superfluous.

With the development of a more differentiated division of labourthedelated increase in the
scope of products beingsed for every-day life, asell as with human settlements spreading
into areas not apt to provide for all ttiengs necessary for production and consumption, soci-
ety became more dependent on freight transport. Thosrtdin levels oflivision of labour as

well as spatial distribution of population are to be maintained, a related quantity of freight trans-
port will be indispensable. Howevethis does not serve for arguitigat today's volume of
freight transport activity or even any larger volume of freight which coulenbginedfor the

future is reasonable from a macroeconomic point of view.

The intensification of the spatial division of labour—a process heavily speeded upimguthe
trial revolution and stillgoing on underthe headings outsourcing and globalisation—is an
important determinant of freigitansport activity. Figure 7 providessanplified overview of
how today'seconomicprocesses workndhow far freight transporhasbecome anecessary
prerequisite of production and consumption. It needs to be tl@ethe indicated verticalif-
ferentiation of the process varies very much according to the complexity of the prodsict-
ered and th&ind of spatial organisation of ifgroduction. Inreality the horizontal differentia-
tion (number ofsuppliers)may be much more complex than indicated by the simplifed
model. Moreover, waste collection and sorting out is not restrictétetoemains otonsump-
tion but accompanies the whole process.

The current development towards more recycling of waste can be expected to cause more freight
transport activity than formerly deployed methods of waste treatiientieposition or incin-

eration in the vicinity of the places where the wagts generated. Ithe case of freighrans-

port within countries this applies even taking into accthaittransport forrecyclingpurposes

and that of secondary rawvaterials partlysubstitutes for hauls gfrimary raw materialsTak-

ing a globalview, it needs to beoted that freightransportactivity may quite well bdower

with increased recycling instead, for example, importing bulky primarsaw materials from

distant places for producing a particular product.

A more environmentally favourable economic structure regarding the material intensgtgaand
tial organisation of production and consumption would be designed in such &hatathe
resulting overall tonne-kilometres necessary betvadietme different locations involved in the
economic process to meet the needs for products and servicegiven geriod ofime would
be at a minimum.

12
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Figure 7. The role of freight transport in the economic process
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From amarket economy point afiew freight transport will occur ithe spatial availability of
goods does naneet thedemand.Onereason for thisnay be that there are limitations pno-

ducing, e.g. agricultural goods or those goods which are directly dependegricutturalpro-
duction. In such cases prices for these goods will be lower in regions thbgrare abundant

and higher in regions where they are scarce as compadesntand. Thusegional differentia-

tion in the availability of goods works as an incentive to transport the goods from regions where
they are abundant to those where they are scarce. Such transactions will be profitable as long as
the costs involved, andotably thetransportcosts, danot exceed the spatial price differences
(Pastowski et al., 1994). Apart from spatial price differentials, changes in consumption patterns
may be an influencing factor too in the case of goods being used for end-use (e.g. lkeican

in Germany).

Besidesspatial availability ofgoodsthe spatial availability of immobile productivesources
like land or infrastructure, and hence the prices which need to béopaishkinguse of them,
are other importarmeasons for amtensified division of labour betwearegions. While the
former price incentives and changes in consumption patterns directly influence freight transport
activity, the latter price incentives tend to influence decisions on the location of indndirypy
that, indirectly contribute to determining the volume of freight transport actiggides there
are numerous other reasdik® economies of scalend economies of scope time production
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of specificgoods whichmay giverise to additionafreight, butthese caronly be mentioned
here.

From amicroeconomigoerspective, freight transport will be considered as being reasonable if
the price paidor it is below cost reductions whiaan be achieved by makinge of itelse-

where. Another causdor deployingmore freight transponnay be that market entry that it
allows for is considered aseing of overriding importancéor strategicreasons.Taking a
macroeconomic point of viewhe question arises as to whielxtent freighttransportcan con-

tribute to a more efficient allocation ofsourcesTaking into account theumerousnegative

external effects being caused by freigfiainsport and their cost characteristjesy. damages

arising from a rapid change the climatesystem through steadily rising concentrations of
greenhouse gases in the atmosphere), an unlimited growth can by no means contribute to higher
economic efficiency.

Figure 8. Macroeconomic evaluation of freight transport

Full Cos
Benefit
Benefit
(Cost)
Net Benefi
(Cost)

Transport Activity (t-km)

Source: Own considerations.
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In an economy that does not completely rely on self-support and on materials\zaiaigie in
the vicinity, a certain volume of freight transport activity is esserdiaever,the volume can
be smaller or larger depending on transport cost and the structure of the economy. leasbme
developed countrielocal or regional faminéollowing crop failureoccurs essentially because
foodstuffs cannot be transported from neighbouring regionsheitierharvests. In such cases
freight transport may be enormously beneficial even thaghecessary purchasing power is
not there. ltcan be expected that thenefits achieved per unit of freigihansportactivity are
substantially higher isuch casethanfor marginal freighttransport in economies which are
already run with a much higher freight transport intensity.

Today's situation as well as foreseeable trends of freight tramg@topment in most highly
industrialised countries tend to exceed the volume of freight transport wiaiglbe considered
as being environmentally sustainablefhy. This assessmentill be particularly applicable if
the negative external effects wansportare taken intaccount. Contrasting to this a positive
view of freight transport dominates the scientific and public ddiiméed on overestimating its
benefits and underestimating its negative side-effects (Enquete-Kommission, 1994).

Figure 8 demonstrates the way in whtble volume of freightransportactivity may influence
economic efficiency angrosperity, depending ahe stage of economic development an indi-
vidual economy has reached and the volume of frérghsportthat is alreadyised to run the
economy.The aboveaeasoning orthe different effectsvhich can be expected to result from
marginal freight transport activity may indicate that the marginal benefits of freight transport are
decreasing with thgrowing prosperity of an economwhile freighttransport providetarge
benefits in a situation where it is a lackinige benefits per volume of freigltansport tend to
decrease with growing freight transport intensity.

In contrastthe full costs pemnit of freight transporactivity can beassumed to increaséis-
proportionatelymore. The pure supply costsan quite well be lineafor a certain volume.
However, arising malfunctions of the systenthe form of congestion owing to largetrans-

port volume, or rising costs resulting froimcreasing landuse for transporpurposes, may

cause increasing marginal costs of supply. Moreover, significant increases in marginal costs can
be expected from the external effects caused by fraighsport,notablyfor air pollutants and

noise nuisance in conurbation or for radiative forcing.

As a result,marginal costs offreight transportmay quite well exceed its marginaénefits,
which means that the net benefits of freight transport become negative if the adverse side-effects
are taken intaccount. Howeverfreight transport tends tgrow beyond such borderline as
long as suitable policies which allow for a proper internalisation of the caused egtestsahre
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not in place. From this point of view the notion that demand for freight transport is intangible in
character seems to be rather flawed.

5 Is Freight Transport always Necessary?

In traditional economic thinking demaifor products and servicgsat becomes real in market
transactions at prices determined by the market mechanism reveals the given preferences of con-
sumers or thearefully taken decisions @ommercialactors and is considered as being intan-

gible in character. From such a perspective it appears to be unreasonable to question the volume
or structure of a given demand. Howevexamples like demanidr drugs or weaponglearly

indicate that demantbr goodsand services cannot be considered as being intangible, but
remain within the domain of what needs to be determined by stagond what igaken into

account during market transactions. Even though freight transport is not fully comparable to the
aforementionegéxamples, itnay be evaluated differently depending on its volume singt-

ture, and its contribution to negative side-effects on societytreehvironment. From such a

point of view it is insufficient to consider demand for freight transport as given.

While trends in persondtavel and freightransport seem to be on similgrowth paths, the
reasons for growth differ substantially. ¢ase of persondtavel there are plenty of situations
when transport is not means but more an endiiself. This isparticularly truefor vacation
trips which are mainly undertakefor sightseeingourposes. Sometimesyen driving a car
without having the slightestieawhere to go (cruising) is a leisure activity. Althoute pur-
pose of most personal travel is to reach a particular location which is suitable€itain activ-
ity, a considerable share of trips is not evelated tosuch activities. Furthermoréhere are
various complementaryneeds associated wittar use, like representation of sociatatus,
addiction to high speedsc., which don't have anything to do with gettireyound fromloca-
tion A to place B.

In the case of freight transport this looks rather different. It will hardly be possible to find cases
comparable to thenesmentionedfor personakravel inwhich freight transport iargely per-
formed for itsown sake Normally a shipment ofjoods isdemanded because theods are
needed at a certain plafm end use obecause they are to peocessed further at this place.
Moreover, specific features of transport like the mod&asfsport and in particuldhe type of
vehicleused,are considered by companiefich demandhe shipments as beingxtremely
unimportant as long as thewoodsarrive undamaged at a predetermined location and time.
Thus, at first glance, freight transport appears to be governed byratiorality than one may

find for personal travelTaking a deeper look at what happens in freight and wisst be
unreasonable in freighgrowth, reveals that freightransportcan be questioned in particular
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cases and foseveralreasons.The following examples highlightertain cases butare not
intended to give a complete overview.

Firstly, if consumers ask for products fradistant places whiclare also produced irtheir

region at comparable or even better quality knwder prices, longdistance freight transport
seems to be rather superfluous. é&xample ofthis is Mexicanbeer that to a certain extent has
become popular iGermany, a country which is famous fitg tradition inbrewing alarge
variety of high quality beers. What is essentially being done in this cassh#ptabottle con-
taining mainly water over a large distance to a place where there already are plenty of bottles and
water. However, Germans who bayd drink such deer at relativelyhigh prices do so
because they want to give themselves a certain image that is associated with drinkinifpat beer
was brewed irMexico and not, for example, in Bavaria. In this respettte scope ofsimilar
products being consumed which are differentiated only regarding their parimcatge thaffits

to a certain kind of life-style is an important feature. Even though today's production techniques
allow for alarger variety ofproducts,product differentiation tends tmake production more
costly as long as it is not shifted to a more centralised prodyzfonto allowfor economies

of scale. Unfortunately, moreentralised production in most cases will onlypossible at the
expense of higher freight transport activifyhus, although still a lot of people have never
thought aboutt, personahabits and consumption patterage important determinants of the
volume of freight transport activity.

Secondly,freight transportmay resultfrom particular regulations ansubsidies which are
aimed at achievin@ther objectives but—as a side-effect—generate a substantial volume of
freight. Anexample ofsuch regulationarethose inthe EuropeatJnion whichlimit the pro-

duction of specialities of certain regions to these regions if the name of the region is intended to
be used as part of the brand name (EC, 1992; 1996a; 1996b; 199 idrtisnakesense for
products like special wines where the grapes are grown on soilpaviitular physico-chemi-

cal properties and in a very special micro climate which give the wine tastes and smells that can-
not be achieved at any othaace. But this ixompletely unreasonabfer productsthat may

easily be produced according to the same recipe in any other region.

An example of this thatasbecome quitdamous isthe Parmaam, which isexclusivelypro-

duced in the Italiamown, Parmaand which manyonsumers in Europliée for its particular

taste. Although companies from Parmay easily be able teet up production plants in other
European countries to prepare and smoke the ham in exactly the same way, they are not allowed
to do so and sell wsingthe name Parma haafterwards. As a consequence, pigs from, for
example, Germany dhe Netherlandsaretransported acrogbe Alpsfor supplyingthe pro-

duction of Parma ham and, as such, partly come back again to the parts of Europe situated north
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of the Alps. The reason for this ighat the regionasupply of pigs inParma fallsshort of
regional demand, plus that for Parma ham all over Europe.

Thus, regulations whiclare intended to protect regional specialittesed on aharacteristic

recipe that in principle can be reproduced anywhere, unnecessarily restrict the location of plants
for producingthesegoods. As soon as such produlsése become popular onvéder geo-
graphic scale, a considerable volume of freight transport is indhae@énot essential from a
macroeconomic point ofiew. In such casedike the Parmaam,the particular properties of

which are notbound tothe place ofts production but to producing it according to a specific
recipe, measuresmilar to patents may be more appropriatdotuk afterthe interests of the
companies involved in production.

The mentioned list of protected regional specialities currently comprises 401 prstduatsing
from variousmember countries of the Europednion. With at leastone other producthere
seems to bevidence thasome additional freightransport arises from its productiomoz-
zarellacheese, which is aldairly popular in Europe and is included in the listpybducts
(Short, 1995). It would require further research to find leaw many otheiproductsincluded
on the list are similar to the Parma ham aod/ much additional freightransport is caused by
that. Whether or nossubsidies inthe EuropearUnion which are not directlyaimed at the
transport sector constitute additional incentives for freigintsport, is also ammterestingissue
but has not yet been explored to date.

Thirdly, economic integration and intensified spatial division of labour allows profit todole

from marginal differentials in costs of productive resources which results in more freight trans-
port. This mainly refers tonaturalresources anthbour. As long ashe substantial negative
external effects of freight transport are not internalised and, therefore, are not taken into account
by commerciadecisionmakers,then economically inessential freigiinsport and an ineffi-

cient allocation of resources will result.

However,economic integration magiso cause a more intense division of labour in regions
alongborders which were formerly impossible or costlyctoss,and thusmay partly con-

tribute to reducing the volume of freight transport activity by substituting disténce interna-

tional for long distance inland hauls. Notwithstanding this, economic integratibalamce can

be expected to give rise to further expansions in freight. Thus economic integration may be ben-
eficial, but not if increased efficiency wffset bythe directcostsassociated witht, plus the
external effects thatesult fromthe induced volume of additional freigltansportactivity
(Neumann, Pastowski, 1994).

It is self-evident that the examples given above are not intended as prtied ligpothesighat
freight transport is superfluous in general. Neverthetesy, provide some evidendéer ques-
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tioning the volume of freight transport that has developed in industrialised codotrgs/eral
reasons. In order to assess the situation in various countries it is necesakeytheir specific
conditions (e.g. population density, urbanisation, spatial availability of resourtzs)ccount.
However, there arecases in which freight transport will eevitable oruseful even if the
overall environmental consequences are taken into account.

Freight transport may be the only way to ensure access to naswakces whiclare essential
for human beings but which cannot be providedthia vicinity of settlements. Moreover,
economies of scale in production may lmsed on higheefficiency in theuse of natural
resources that is so tremenddiiat sacrificing a certain amount of naturedources foaddi-
tional freight transport can be justified. Notwithstandinig, taking a look at today's situation
in freight transport reveakhatonly a minor sharean bebased on suchasic considerations.
Therefore, itcan be stated that we witlot be considerablyorse off if freight transport is
reduced.

6  Decoupling Economic Development and Freight

Decoupling of economic development and freitfansportactivity is somethingthat has not
been observed so far and is, therefore, a rather unusual concept. Hawetenasbeen pre-
sented so far in this paper clearly hints at the overriding importarmgdoéssing freight trans-
port demandor curbing its unwanted side-effects. Work date on thassuesinvolved has
hardly tried to figure out how far reducing transpamtivity offers potentials to curb unwanted
side-effectsEven insuch pieces of scientific literaturevhich clearly advocate to reduce the
negative side-effects of freight, there is no mention of restraining freight traaspaity as a
means to accomplishing this objective (U.S. OTA, 1994, Royal Commissi&@mwronmental
Pollution, 1994, O"Rourke, Lawrence, 19%ichaelis etal., 1996), or it ishandled with
substantial scepticism (Kohlhaas et al., 1994, Schipper et al., 1997). Thus, redednegght
transport intensity of the economy and, ewsore, introducing restraints upaie overall vol-
ume of freight transpomctivity as a means to attenuataissions of greenhouse gases and to
cope with other environmental consequenceBeadfht, have remained to be a teirecognita.
The main reason for this tkat a reduction in freightansportactivity is believed to be neces-
sarily associated with losses in productivity, competitiveness and economic growth.

However, there is some work dme influence of spatiglroduction, sourcing and distribution
concepts on the volume of freiglinsport which advocates more proximitytire economic
process through an orientation that is more focusatemnegion as an economic eni{Boge,
1995; Hesse, 1996)Several studiesarried out on behalf of the Enquei®mmission of the
German Bundestag "Protectitige Earth'sAtmosphere” on the influences of spas#luctures
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on freight transport activity hardly touched the cesie(Baum etal., 1994), orconcentrated

on current trends in the production of some high qualibducts for whichproximity of sup-

pliers and major companies may be important to allow for intensive face-to-face communication
in order to reduce transaction costs (Gleich ett@B4). Howeverthe latterbusinesgelation-

ships cover only a limited part of the whole economic process, and busirteaskoid makes

up only a minor share of the economy since many markets are dominated by price competition.

The examples given in section 5what currently happens in freight transport have demon-
strated that a certain share of today‘s volume of freight transport activity results from inadequate
regulations, owill be considered as being economically inefficient if the dastsare taken

into account. Thushe question arises as to whether it is possibleémtify major potentials

which allow to economise on freight transport in the various sectahne aiconomy irorder to

reduce the negative environmental impacts caused by freight.

The following enumeration obptions fordecoupling of economic development and freight
transport activity is preliminary in character and not necessarily completehvisusthat the
guantitative potentials of each of these fields of action differ for the various sectbes exfon-
omy and different products. Moreover, it is cléaat optimising thgrocesses involvedannot
solely be done along the lines of reducing the transport intensity, but neefs tikely trade-
offs in other areas into accouwhich are importanfor the environmental performance of the
economy.

Potentials for economising on freight transport activity which are closely related to changing the
economic structure to being more environmentally sound in gener@esralso Janicke at.,
1993, Bradel, 1995, Bleijenberg, 1996):

* Increasing theshare of supplied parts for production and products for end use which are
producedocally or regionally, and reducinghe number of spatially separated production
stages (the kilometres and the tonnes);

* Reducing the volume of materialhich circulate in the economfpr a given unit ofgross
domestic product (the tonnes); and

» Substituting transfer of information for transport of physical products (the tonne-kilometres).

As has been described by tth@w model in section 4 the spatial configuration of the different
stages of the economic procesgnscial for determininghow often andhow far freight needs

to be transported to provide a certain level of accegeddsand services for endse.mpor-
tant structural changes currently takiplgcemostly hint in theopposite direction than at what
might reduce the overall transport intensity of ée@nomy. Thigiotably refers to outsourcing
of certainstages of production which l&ely to induce additional volume dfeight, and to
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European or globadourcing whichtend to increase the average distancéanils. However,
such trendgannot be taken as beiimgeversible, rather thegre subject to further changes of
technology, demand and the general set-up of economic activity.

Increasing theshare of products whichre producedlocally or regionally directly influences
freight transport activity. A higher share of products which originate fomad production will
easily be possible for products of everydifgy if there are nghysical barriers whiclexclude
producingthem in a certaimegion or which give rise textremely higher productionosts.
Goodexamples of thigat leastfor countrieslike Germany)are agriculturaproducts or food-
stuffs, and the "well-travelled yoghurt" (Bdge, 1995) has become famous for this.

Most world trade in terms of the value of the tradgaobds consists of intra-industry trade,
which is trade in similar industrigdroducts between industrialiseduntries. Freight transport

is often an alternative tproducing inside a regionaharketwhich may easily bedone. Of
course we will not see tHecally produced micro chip enterirthe market but there are plenty

of products whichmay beproduced more decentralisedhlsalready been argudtiat more
flexible production technologies being introduced in industrial production may result in produc-
tion becoming a much more loaalatter(Bell, Feitelson, 1991)The necessity to change one-
way material flows in the economgwards establishingraterial cycledor environmental rea-

sons (less waste and more recycling) clearly hints at the closer proximity of locations of the dif-
ferent stages in the economic process too.

Reducing the volume of materials which needs to be handled for a gna@ssidomesticprod-

uct in a given period of time significantly influences demand for freight transport. Freight trans-
port to a large extent results from tmaterialintensity of theeconomy. Thus if ware able to
reduce thematerialrequirements of the benefits achieved by phygcatucts, thiswill give

rise torelatedreductions in freight transport activity. Thereagidence that therbasbeen a
decline in the materiahtensity of industrial economies in tipast twodecades (Adriaanse et

al., 1997). Howeverthis did not substantially influendbe transport intensity because the
average distance of hauls increased during the same period of time.

Moreover,the total material requirement fonnes quoted ithe abovecited publication is not

fully compatible with the volume of freight in tonnes. On the one hand, noiatédirial included

in the calculation of the abowted publication ismoved in away that fits the definition of

freight transport, which, for instance, does not include movement of materials on sites used for
extractingresourcege.g. covering material oroverburden in mining). Othe otherhand, a
certain volume of material can quite well &lgipped severdlmes in the economiprocess (as
primary raw material, processed material etc.), thus contributing disproportionately to transport
activity in tonnes (McKinnon, Woodburn, 1996). Notwithstanding this, dematerialisation of the
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economy, besides reducing resounse, canserve agreat deal teurb the transport require-
ments associated with the economic process.

Besides frugality, which might restrain economic growth and related frteagigport,the main
strategies for dematerialisation are (Giarini, Stahel, 1993):

* Increasing the intensity of the utilisation of a physical product by concepts of sisartae
same quantity of benefits with less units of a product);

* Increasing the durability of a physical product or its components (more benefits per unit of
product);

» Reducing the material requirements of a given prodessvolume of materialor the same
product); and

* Designing products in way that enhances remanufacturing and recyclireyise of compo-
nents and materials for the same or other products).

Shared use andtensification ofshared use of infrastructures, buildings, cars etc. allows the
same benefits to be achieved from their utilisation with smaller quantities of these iteggs in

As long as the increased intensity of utilisatitoes notreduce life expectancy proportionately

or shared usdéself generates substantial additiopalssenger or freightansport, itwill be
simultaneously beneficial in terms of reducing the volumes of materials circulating in the econ-
omy and in decreasing related freight transport.

Increasing product durability wilvork particularly well in the case gfroducts whichare not
subject to major technological changes (e.g. furniture). Another option is designing products in
a waythatenhances the potentiir technologicalupgrading withoutall components of the
product becoming obsolete.g. computers) (Haakel996). Increasing energy efficiency in
general and substituting regenerative primary energy carriers for fossil faslstiherexample

of how the material intensity may be substantially reduced while at thetisaemeducing the
volume of freight transported. Moreover, transport of fossil energy carriers is to a considerable
extent the result of transport energy use and is, therefore, likely to shrink with traactyt

and increased energy efficiency in the transport sector (Dalkmann, 1997). It dpbpeeeduc-

ing the material intensity and the transport intensity of the economy soeneextent mutually
reinforcing.

Substituting transfer of informatidior transport of physical producisay be another alterna-
tive. In principle this can be done in the casalbproducts where consumesse mainly inter-
ested in their information content and not their phygcaperties. For example, ramereally
needs a video cassefte watching agparticular moviewhich is notavailable onTV, provided
the movie can be distributed electronically to tloeisehold (video on deman@imilar distri-
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bution techniques are imaginable for products like telepdoretories, encyclopaedianaga-

zines etc. If used in a suitable manner the Internet will serve a great deal to reduce the amount of
written material that is delivered physically over the globe (Weizséacker &08lr). This paper

will to a considerable extent be delivered via Interneirder to reducéhe volume of freight
transport that is associated with its distribution. As an added advantage distribution will proceed
faster than by normal mail.

How far the aforementioned potentials for decoupling of economic development and freight will
become reality as a result of a business-as-usual course of action, is rather uncertain. Based on
data of past and current trends a development in such a direction may be likely to a certain extent
in the case of substituting transfer of informatfontransport of physicgbroducts, owing to

recent reductions inosts and increases performance of computers atelecommunication
facilities, and the high probability of a continuation of these trends in the foreseeable future.

However, asubstantial moveowardsdecoupling beyond this appears to be unlikely within
such a scenario. Thus,saitable politicalframework is necessary to expldlie mentioned
potentials to an extent that may significantly contribute to decoupling of economic development
and freight. Anecological tax reform may play a key rolesach a new framework ithat it

may simultaneously lift the costs of freight transport nearer to its smséd,and shiftthe tax
burden from labour to primary resources in order to retheenaterials intensity of the econ-
omy.

7 Conclusions

Based orthe statisticatrends of freight transport and ¢ime extensive role of freigtfor the
growing contributions of the transport sector to various environmprdalems,the traditional

view that demand for freight transportigangible in charactevas challenged. It waargued

that the evaluation of the economic significance of freight may vary according to its volume and
structure, and tthe stage of economic development an individual econloasyachieved. In

order to underscore the variability of the macroeconomic assessnfesighf, someexamples

were given to emphasise that the contributions of a certain share of existing freight to economic
efficiency may be negligible or even negative if the external effects of freight are taken into
account.

Finally, more proximity in the spatial allocation pfoduction,final demand andvastetreat-

ment, as well as reducing the material intensity of physical products and substituting transfer of
informationfor production and distribution of physicptoducts,have been identified as the
main potentials which may allow an increased decoupling of economic development and freight
transport. However, it cannot be expected that these potentials will be fully exploited as a result
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of a business-as-usual development. Rather, it is necessamarige théramework ofeco-
nomic activity in a way that makes alternatives to increased physical transgodds aviable
economic option too. An ecological tax reform thetreases theost of freight andhe cost of
primary resources in the economic process will play a key role in this respect.

Figuring outthe mentioned potentiafor decoupling of economic development and freight
transport in more detail would be helpful in demonstrating that the notion of everlgisiimth

in freight transport is misleadinguch researcimay clearlyshow that viable alternatives to
freight transport are available for numerous cases, which #iievsameprosperity andlegree

of consumer satisfaction to be reached with a considerably smaller freight transgustty,
and are thus more environmentally sound by far.
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