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ABSTRACT

Economic growth has traditionally been linked to road freight transport demand, leading to a steady rise
in social and environmental impacts. Concern about this problem has caused the EU to promote a
decoupling strategy aimed at boosting sustainable development in European countries by improving the
efficiency of transport systems without curbing economic growth. Over the last few years empirical
evidence in some countries such as the United Kingdom has shown an increase in GDP while the volume
of road freight traffic has remained stable or even decreased. This paper compares recent decoupling
trends by analyzing the evolution of road tonne-kms/GDP relationship in the United Kingdom and Spain
from 1999 to 2007. This comparison seeks to identify the main differences and key drivers of decoupling
in both countries. We first provide an overview of the divergences between both economic structures
and levels of road transport intensity. Then we conduct a decomposition analysis in order to identify the
variables that explain the evolution of truck traffic per unit of GDP in each country. The results show that
the increasing share of services in GDP has substantially contributed to decreasing road transport
demand in both cases. Changes in road transport intensity due to improvements in logistic and supply
chain management have been more successful in the UK than in Spain.

1. Introduction

In most industrialized countries there has been a strong
positive relationship between economic and transport growth,
and specifically road transport. The growth of road transport
activity has been the cause of a number of environmental and
social problems. Greenhouse gas emissions from human activity,
particularly road transport, produce global warming which is
likely to cause an increase in natural disasters and negative
consequences for property, infrastructure and the natural envir-
onment. In addition, transport congestion has increased in many
countries, affecting urban areas and leading to high social costs.

The current trend in numerous European countries towards
enhancing sustainability, supported by the European Union (EU) as
a means of tackling these environmental and social problems,
promotes the decoupling of road transport growth from the
economic development.

The subject of ‘decoupling’ has been widely treated by policy
reports. For instance, it was the focus of the Standing Advisory
Committee on Trunk Road Assessment (SACITRA) report in the
United Kingdom in 1999, and has also been discussed in political
documents such as the European White Paper on transport policy
in 2001 (European Commission, 2001b). In this paper, the EU
promoted a decoupling strategy as a key means to reduce the
external costs of road transport by promoting GDP growth without
increasing transport volumes. The EU also supported a research
project which proposed the ultimate prioritization of policy
measures based on their likely effectiveness in reducing road
freight transport-related externalities (European Commission,
2003). EU Member States were encouraged to meet this challenge,
for instance, by establishing higher costs for road freight transport,
in a bid to stimulate improvements in logistics management and
transfer some traffic volumes from road to more competitive and
efficient modes. All these measures have the main goal of
increasing transport efficiency through the internalization of the
negative side-effects of transport (European Commission, 2001a).

Several researchers have studied decoupling by means of an
approach that evaluates changes in road transport intensity. This
ratio - road tonne-kms per unit of GDP - measures the link
between the economy and road transport activity. Breaking or
weakening this link, by applying actions or policies designed to



meet the objectives of the EU's sustainable development strategy,
may change the historical values that have remained stable over a
considerable period in each country. Furthermore, some countries
have been undergoing a transition to more service-oriented
economies, and as a consequence their economic growth has
become progressively detached from transport demand, thus
contributing to decoupling.

The aim of this paper is to review the trends for road transport
and GDP growth in two case studies: the United Kingdom (UK)
and Spain, and to analyze the reasons for their divergences.
Specifically, the research focuses on determining the level of
decoupling and on identifying the key drivers underlying its
evolution over the years in each country through a decomposi-
tion analysis. We chose these two countries for several reasons.
The UK is one of the European countries in which decoupling has
been most notable, whereas Spain has followed a very different
trend. Finally both the UK and Spain are large countries with
limited borders for the entry of freight by road, and thus cross-
country traffic and major ports have a little effect on freight
transport.

The paper is organized as follows. After the introduction,
Section 2 reviews the existing literature on decoupling, and
explains the main contributions of this research to the state of
the art. Section 3 provides a comparison of the level of decoupling
in both case studies, identifies the key drivers of decoupling and
analyzes their trends throughout the period of analysis. This
section also highlights the contributions of each economic sector
to the global trends. Finally, Section 4 points out the main
conclusions of this research.

2. Links between road freight transport and economy

It is widely accepted that transport accounts for a significant
share of the GDP in industrialized countries. For this reason, the
correlation between tonne-kms and GDP, known as “coupling”,
has traditionally been applied to forecast trends in freight trans-
port demand, although some authors, such as McKinnon and
Woodburn (1996), NEI (1997) and Kveiborg and Fosgerau (2007),
claim that the factor to be taken into account is industrial sector
production rather than GDP.

Despite the linearity assumptions in the relationship
between GDP and transport demand - measured in tonne-kms
- supported by authors such as Bennathan et al. (1992), at
present, transport demand is rising more slowly than economic
growth. Recent research has developed various empirical stu-
dies analyzing the historical evidence for decoupling and its
future potential (i.e. Banister and Stead (2002) and Gilbert and
Nadeau (2002)). Possibly one of the most significant contribu-
tions is the European ‘REDEFINE’ project (NEI, 1997), which
examined road freight transport trends in five European coun-
tries between 1985 and 1995 and concluded that rather than a
decoupling there had been a “recoupling” of road freight
transport growth and GDP in most countries, and that these
trends were likely to continue.

In contrast, the analysis of transport trends in several research
works led to clear evidence of decoupling in countries such as
Japan, the United States (OECD, 2003) and the United Kingdom
(McKinnon, 2007). For instance, in the UK, GDP rose by 21%
between 1997 and 2005 while total tonne-kms grew by only 8%,
being the divergence of road tonne-kms and GDP trends over this
period even more notable.

According to McKinnon (2007), the different decoupling rates
among countries depend on the share of “intensive industrial
sectors” in the whole economy. This implies that some sectors
such as agriculture or mining demand more tonne-kms in their

production processes than service sectors. As services expand their
share of total GDP, this leads to a higher economic growth than
transport growth (Ahman, 2004). Supply chain management may
also change the “transport intensity” of industrial sectors by taking
advantage of economies of scale or improving technology and
logistics systems (Lehtonen, 2008).

The concept of “transport intensity” is defined as the ratio of
freight transport to economic growth, i.e., tonne-kms per unit of
GDP. Thus a decrease in this ratio points to a lower demand for
freight transport services relative to GDP. The concept of “decou-
pling” refers to a change in the historically constant intensity
(Ahman, 2004).

Empirical studies have shown that transport intensities sub-
stantially diverge among countries. Between 1975 and 1990,
differences were found in patterns of transport intensity in
European countries, and these figures were compared with the
European Union average (Stead, 2001). The main conclusion of this
study was that the stage of economic and social development
influences the value of transport intensity and this measurement
depends on economic structure, topography, geography, size, land
uses, socio-economic factors and transport infrastructure. The
World Bank conducted a cross-sector study, using 1989 data, of a
sample of 33 countries at different stages of development in order
to analyze decoupling by evaluating the evolution of transport
intensity (Bennathan et al,, 1992). The study demonstrated that,
although the relationship between GDP and road tonne-kms was
extremely close, there were differences between rich and less
developed countries. This gap is even more notable for road freight
transport intensities (SACIRA, 1999).

As can be seen, freight transport demand is influenced by a
wide set of factors. A detailed comparison of two countries such as
the United Kingdom and Spain with a different economic structure
and different trends in road freight transport intensity could shed
some light on understanding different transport decoupling
trends. In view of the fact that some of the previous studies on
decoupling mentioned in this section were conducted on an
aggregate level, this paper contributes to the literature by devel-
oping a more detailed analysis sorted by commodity groups.
In addition, at present, no decomposition analysis has been
developed to explain the main divergences in road transport
between two different countries.

3. Decoupling economic activity and transport growth: the
state of play in the United Kingdom and Spain

In recent decades the relationship between GDP and road
tonne-kms has changed. This contrast is particularly notable in
countries such as the UK and Spain, where different levels of
decoupling can be observed, as shown graphically in Fig. 1. While
the growth of real GDP in the period 1999-2007 led to a 95% rise
in road freight transport in Spain, the volume of tonne-kms
decreased by 19% in the United Kingdom, where economic growth
was 87% measured in current US. dollars.

From the literature review, we have identified two key factors
that should be considered to explain the evolution of decoupling:
(1) the evolution of the structure of the economy caused by
changes in the share of productive sectors in the total GDP; and
(2) the rates of road transport intensity by sector.

Let RFT¢ be the total road freight transport in the country measured
in tonne-kms, GDP¢ the Gross Domestic Product of the country C, RFT;c
the road freight transport demand of each industry i and GDP,¢ the
Gross Domestic Product given by each sector. So, being GDP;c/GDP;,c
the sectorial share of GDP of each industry and RFT;,c/GDP;¢ its road
freight transport intensity, it leads to define the relationship between
road transport volume and GDP in a country through the following
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Fig. 1. Growth in real GDP and road tonne-kms in the United Kingdom (a) and Spain (b) (index 1999=100): 1999-2007.

equation. We want to note that the productive structure of the country
is organized in n industries.

RFT: 2 (RFT,;C GDP,,(->

GDP: ~ =, \GDP;c ~ GDP¢ M

From here on, this paper analyzes the evolution of two terms
on the right-hand side of this equation over time, and how they
have influenced decoupling trends in both the UK and Spain. The
research uses data from 1999 to 2007. The information on road
freight transport demand - data series of tonne-kms sorted by
commodity group in each country — was obtained from EUROSTAT
(Eurostat, 2013). This information was confirmed and completed
with statistics from the UK Department for Transport for 2013
(Transport Statistics, 2013). Economic data were collected from the
Input-Output (I10) tables compiled by the World Input-Output
Database (WIOD, 2013). This dataset provides the IO tables at
current prices in US$ according to the national accounts. National
currencies were converted using the US$ exchange rate and the
fixed Euro rate for the Euro-zone countries.

To homogenize the economic and transport data, we have
aggregated the original 10 tables into 11 groups representing the
main areas of economic activity. This aggregation was done
according to the commodity groups in the transport dataset. The
11 industries are the following: (1) Food industry, (2) Mining,
(3) Textile sector, (4) Wood products, (5) Paper, Printing and
Publishing products, (6) Energy: Fuel and power products; (7) Che-
mical products, (8) Machinery and transport equipment, (9) Man-
ufacturing products, (10) Construction, and (11) Services. The first
10 sectors are transport-intensive sectors, whereas the 11th is not.

Data until 2007 was used due to the lack of complete informa-
tion by commodity after this year. For more recent information we
have identified gaps in the tonne-kms dataset for certain sectors
like construction. An additional advantage of using this period is
that it avoids the impact of the economic recession in Europe, as
the distinctive nature of the economic downturn might distort the
final results. The period 1999-2007 is sufficiently representative to
show the divergences for the two case studies.

3.1. Economic structure and intensive sectors

As we have noted before, certain economic sectors demand
more road tonne-kms per US$ of GDP than others. Specifically,
service activities generate fewer road tonne-kms relative to their
output than non-service activities such as manufacturing, agricul-
ture or construction, which show higher road freight transport
intensities. Therefore, it seems essential to look at the economic
structure of a country in order to identify the key sectors driving
road freight transport demand.

a UNITED KINGDOM

x 10

MONETARY TRANSACTIONS
(MILLIONS $)
o

r' Jd intensive
e, ’rransporl n g
. CTORS
e o, sectors (.()NsubiﬁRSEC‘OR

b SERTN s

MONETARY TRANSACITTONS
(MILLIONS $)

Service sector

Fig. 2. Input-output transaction table (2007) for the United Kingdom (a) and Spain
(b). (For interpretation of the references to color in this figure legend, the reader is
referred to the web version of this article.)

Fig. 2 gives an overview of the main economic sectors in the
national output in both economies—the UK and Spain—by showing
graphically the national 2007 IO tables, with economic transactions
among industries shown in US$. These 10 tables reflect the inter-
industry relationships within a country, and consider the whole
economy organized into 35 sectors. The first 18 sectors in the



Table 1

Sector shares of GDP in both UK and Spanish economies in 1999 and 2007 and total change by sector.

Industry class United Kingdom Spain
1999 (%) 2007 (%)  Total change 1999-2007 (%) 1999 (%) 2007 (%) Total change 1999-2007 (%)

1. Food 3.74 291 -0.83 7.05 499 -2.06
2. Mining 4.77 4.10 -0.67 454 425 -0.28
3. Textile 0.92 0.35 0.56 1.50 0.74 0.76
4. Wood 0.28 0.25 0.03 0.46 0.35 0.11
5. Paper&Printing 245 1.60 0.86 1.57 1.33 0.24
6. Energy 2.46 2.66 +0.20 272 2.80 +0.08
7. Chemistry 2.96 215 -0.81 272 222 -0.50
8. Machinery 6.42 371 -271 519 4.00 -119
9. Manufacturing 0.82 0.56 -0.26 0.96 0.75 -0.21
10. Construction 5.50 6.20 +0.70 791 11.96 +4.05
11. Service 7342 7991 +2.09 65.38 66.60 +122
Total 100.00 100.00 100.00 100.00

original tables (indicated with a yellow background in the figure) are
transport-intensive industries, while the others are service sectors. A
first look at this figure shows that monetary transactions between
service sectors (red bars in either the UK or Spanish graphs) make
the most important contribution to the UK economy. In contrast, the
main economic sector in Spain’s national output is construction (the
highest green bar). This graph shows how internal relationships
within the construction industry - the construction companies
acquiring goods or services from other companies in this industry
- represent the most important business transaction in Spain. This is
likely caused by the growing trend of subcontracting within this
industry. To conclude, it is evident that construction-related busi-
nesses were responsible for a high percentage of economic growth in
Spain over this period due to its great weight in the whole economy.

In order to obtain a more simplified overview of the economy of
both countries, Table 1 shows the evolution and the weight of the
industries considered in the whole economy as a share of the GDP
during the period of analysis in both the UK and Spain. As we have
noted before, this information is obtained by aggregating the informa-
tion contained within the 10 tables from 35 down to 11 sectors.

This table shows that although services have had a notable
growth in both British and Spanish economies over the last
decades, there are still clear differences between the economic
structures of these countries and their evolution over time. While
services have a greater weight in the UK economy, and they rose
by more than 2% between 1999 and 2007 - reaching a total GDP
share of 75.51% in 2007 - the construction industry is particularly
significant in Spain, representing more than 11% of the economy in
2007 and increasing more than 4% over the analysis period. This
industry requires supplies from the construction industry itself,
and from other interrelated industries such as manufacturing,
mining and wood. As a result, Spain’s recent economic growth has
required a higher movement of goods and thus an increased
transport demand. As a consequence it may be concluded that
the importance of the construction sector in Spain has likely
contributed to curbing decoupling in this country.

3.2. Road freight transport intensity

It is important to note that in recent years numerous industries
have made considerable efforts to improve their logistical perfor-
mance by optimizing their fleets, managing their routes, and
designing logistics centers, and these measures have influenced road
freight transport intensity (RFTI) values. RFTI measures the amount
of goods (commodity in tonne-kms) moved by road for a particular
industry in a country per unit of its GDP. As indicated in previous
sections, this ratio may adopt different values across industries and
countries due to the specific characteristics of each industry or the

particular features of each country. Thus, a cross-sector analysis of
RFTIs may lead to a deeper understanding of decoupling.

According to McKinnon (2007), RFTI values depend on some
key ratios that may vary across different countries. If these ratios
remained stable, RFTIs would have a fixed value and transport
growth would only depend on the country’s level of production.
However, RFTIs usually vary in a different way over time across
countries due to differences in the organization of supply chains or
the evolution of road share compared to other modes.

Fig. 3 shows the framework for the assessment of road freight
transport demand measured in tonne-kms in relation to industrial
production measured in monetary units. The monetary production
of each industry is converted to transport volume using four
factors: (1) the average value density, (2) the handling factor,
(3) the modal split and (3) the average length of haul.

First, the inverse value density — ratio of average weight of
goods to the monetary GDP value (tonne/$) - provides the total
tonnes of each category of goods for a sectorial monetary produc-
tion. Changes in this ratio are influenced by the development of
new product design techniques and manufacturing processes, and
also by the current trend towards using lighter materials. There-
fore product design and packaging attributes like mass or volume
may affect value density and the value of RFTL

The handling factor converts the physical weight of the goods
produced into freight tonnes lifted by all transport modes. This
ratio refers to the number of times a product is lifted between
origin and destination of the supply chain - from its production to
the point where the good is consumed - for each type of
commodity. Hence changes in the handling factor of individual
goods over time are substantially influenced by logistical changes.

If information is available on the modal split, the total tonnes
lifted can be assigned to a specific transport mode. Finally, if the
value of the average length of haul is known, the road tonnes lifted
can easily be transformed into tonne-kms. This last measure is
strongly influenced by the average distance between origin and
destination within the supply chain, as well as by the choice of
truck route for each journey.

According to this methodology, we are able to untangle the
RFTI of each economic activity area i as follows:

tonnes — kmy,qq;

RFTI; —
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Once the methodology has been defined, this section explains
the changes in the RFTI index for both the UK and Spain. Table 2

inverse of value density handling factor modal share
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Source: adapted from McKinnon (2007).

Table 2
Total changes in economic and transport measurements and logistical ratios in the
United Kingdom and Spain from 1999 to 2007.

United Kingdom Spain

1999-2007 1999-2007
GDP +87% 1 134%
Inverse value density x Handling factor 38% |- 26%
Tonnes lifted 1 23% +179%
Modal split -12% +3.7%
Road tonnes lifted +18% +195%
Length of haul -31% —34%
Road tonne-kms —19% +95%
Road transport intensity 57% 17%

shows an overview of the evolution of the main global economic
and aggregated transport units in both countries — GDP, tonnes
lifted, road tonnes lifted, and road tonne-kms - along with the
value of the ratios explaining the changes.

As there is no dataset available that allows us to estimate the
inverse value density, we have redefined the total RFTI according
to Eq. (3) for each country using three ratios instead of four,
aggregating the two first ratios previously defined by Eq. (2):

tonnes —kmy,qq ¢

RFTIc = ——rps

tonnesyfreqc  LONNESjifred road,c  LONNE — KMSy504. ¢
_ % .

GDP(_($) tOnnesl,'f[ed’c (3)

tonnesyfied, road,c

The results displayed in Table 2 show that the differences in
road transport trends between the two countries are mainly
caused by the evolution of the ratio [Value density x Handling
factor| that decreased in the UK but increased in Spain. The
restructuring of the economy prompted changes in the type of
goods produced and moved in each country, and consequently in
the average value density. Construction commodities have often
low value densities and they usually require numerous trips—
which implies high handling factors. Consequently, the growth of
the construction activity can be identified as a main reason to
explain the observed trends in Spain—a higher growth of tonnes
lifted than GDP growth compared to the UK. Moreover, Table 2

shows how the shift from road to other modes has contributed to
enhance decoupling in the UK, while the reverse occurred
in Spain.

In spite of these divergences, we have found some common
patterns in both cases. Supply chains in both Spain and the UK
have tended to reduce distances, thus contributing to decoupling.
This represents a change in trend compared to the results of
Kveiborg and Fosgerau (2007) for the three decades preceding the
study period in this paper, who reported increasing average
haulage lengths in the 1970s, 1980s and 1990s in many European
countries. It is noted that this new trend in Spain is also
partly attributable to the construction activity as construction
materials haulages imply shorter distances than the ones for other
commodities.

Table 3 shows a comparison of the RFII for the 11 industries
into which we have classified the economy in Spain and the UK by
providing figures explaining the total changes observed in this
value and in the related ratios shown in Eq. (3), between 1999
and 2007.

This disaggregation provides a clearer overview of the logistical
performance of different commodities in the UK and Spain by
identifying the industries whose performance improved or dete-
riorated over the years. The analysis is helpful in identifying which
industries still have room for improvement in their decoupling
level, and consequently an ability to reduce externalities.

This cross-sector analysis shows that supply chain organization
and logistical performance for different commodity classes have
led to notable changes throughout the period of analysis. All the
UK economic sectors with the exception of the paper industry
have lower RFTls in 2007 compared to 1999, and some have seen
reductions of over 40%. However, unlike the UK, certain industries
in Spain have recorded a rise in their RFTIs so these results are
consistent with a study by Arvis et al. (2007), which placed the UK
17 positions ahead of Spain in the Logistics Performance Index
ranking.

3.3. Decomposition analysis
After analyzing in detail the evolution of both the GDP

structure and the RFTI for each case study, this section of the
paper contains a decomposition analysis that quantifies the main



Table 3

Total changes in road transport intensities by sector and evolution of related key ratios in the United Kingdom and Spain.

Industry class RFTI (tons-km/GDP) Change in Change in Change in Change in the
RFTI (%) tonnesiseeq/ GDP (%) modal split (%) length of haul (%)
1999 2007
United Kingdom
1. Food 1.18 0.61 —48.28 —14.91 —0.38 —28.60
2. Mining 0.37 022 —40.23 —26.74 -0.04 —19.84
3. Textile 2.05 1.9 7.02 1-66.79 +0.00 39.44
4. Wood 1.21 0.50 58.93 28.01 +0.00 31.03
5. Paper&Printing 0.02 0.03 }-23.97 1.06 +0.00 14.21
6. Energy 0.29 0.09 66.59 26.26 10.92 3110
7. Chemistry 0.31 0.15 —52.44 -10.28 10.00 —2845
8. Machinery 0.15 0.11 —-29.37 +10.77 +0.39 —35.62
9. Manufacturing 0.38 023 —38.72 -5.75 -0.28 —14.66
10. Construction 0.15 0.06 -59.20 —41.12 —2.87 —19.62
11. Service 0.04 0.01 —59.09 —36.66 -0.93 —34.85
Spain
1. Food 1.21 1.10 —12.64 +8.19 +0.67 -7.02
2. Mining 1.38 0.91 —248 +67.75 +0.01 -39.29
3. Textile 0.08 222 +82.54 +57.21 +0.30 -139
4. Wood 0.32 0.67 —5141 —23.05 +0.29 —36.81
5. Paper&Printing 0.61 0.09 1 15.50 1-47.08 +5.71 24.31
6. Energy 0.28 0.21 35.39 29.25 1+0.20 15.09
7. Chemistry 0.64 0.50 16.95 1-4.18 +0.93 21.80
8. Machinery 0.21 0.38 }36.32 1-56.64 +0.03 12.83
9. Manufacturing 0.04 048 -25.73 -17.11 -1.81 —10.40
10. Construction 0.22 0.15 -29.02 +791 +1.23 —3455
11. Service 0.04 0.03 —29.52 -6.25 +1.52 -20.73

contributions to decoupling of this set of factors. This decomposi-
tion is interpreted as follows: each term captures how much of the
increase or decrease in tonne-kms/GDP elasticity in the UK and
Spain from 1999 to 2007 can be attributed to changes in each
explanatory variable, while keeping the values of the rest of
variables constant.

Using subscripts O for the base year 1999 and 1 for each of the
following years in the study period, the decomposition of the
change in the ratio [tonne-kms/GDP] from O to 1 into different
contributions is given by Eq. (4) according to Dietzenbacher and
Los (1997):

RFT X
A(nG—D_ﬁ>o‘]= > | (1/2)(AW)o_1(RFTI; 1 +RFTl;o)

GDP structure change effect

+ (1/2)Wi1+ Wi ARFTL)y C))

Road freight transport intensity change effect.

where W; is the weight of each sectori in total GDP, and RFTI; its
road freight transport intensity. As before, we have considered that
the economy is split into n sectors.

The first term on the right-hand side of the equation shows the
sectorial contribution to decoupling - change in the tonne-kms/
GDP ratio - due to the change in the share of GDP of each industry
in national GDP from base year 0 to year 1. The second term shows
the contribution of the variation in RFTI in this sector during this
period due to the logistical performance of the supply chains. The
repetition of this analysis for each industry gives the total
contribution of each economic sector to decoupling.

The implementation of this methodology for each country and
sector enables us to determine the differences between the two
case studies and identify the key sectors that contribute to the two
causes of decoupling. Table 4 shows the final contributions
obtained for the total changes by sector for the GDP structure
(see Table 1) and road transport intensity (see Table 3).

According to the results of this analysis, the food industry,
services, chemistry industry, and machinery turn out to be the key

sectors accounting for the evolution of road transport demand in
both countries. Food industry made the highest contribution to
decoupling in both Spain and the UK. In Spain this contribution
was primarily due to the change in its share of GDP, while in the
UK this trend can be largely attributed to logistical improvements
in the supply chain. Service sectors, which are not transport-
intensive, played an important role in decoupling in both countries
due to their high share of GDP in both the UK and Spain. On the
other hand, sectors such as textiles and mining contributed
significantly to decoupling in the UK, although they had a
negligible impact in Spain.

From these results, by aggregating all sectorial contributions,
we can explain the evolution of the road freight transport/GDP
ratio on the basis of both the evolution of the share of different
industries in the GDP, and logistical changes in the country. These
results explain the decoupling trends in the UK and Spain from
1999 to 2007. Fig. 4 shows them graphically.

As can be seen the decoupling of transport demand from GDP is
confirmed in both cases, although this was more notable in the UK
than in Spain. In the UK the total decrease was around 57% while
in Spain this ratio did not begin to decrease until 2003 and by the
end of this period the road transport to GDP ratio had only fallen
by 17%.

The figure emphasizes that changes in the structural composi-
tion of GDP were the dominant factor to promote decoupling in
Spain, while in the UK the reduction in RFTI has had the most
pronounced effect to slow down the road freight transport
demand growth. This has been decisive to establish the marked
differences between decoupling trends in both countries.

4. Conclusions

The issue of decoupling has attracted considerable attention in
Europe over the last few years. Researchers and practitioners are
working towards a better understanding of the key challenges in
order to help governments adopt specific actions that are likely to
contribute to implement successful decoupling strategies and



Table 4

Contributions to road freight transport/GDP change by industry from 1999 to 2007 in the United Kingdom and Spain.

Industry class  United Kingdom

Spain

Total contribution Contribution of change to

Contribution of change

Total contribution Contribution of change to  Contribution of change

(%) [A+B] GDP share (%) [A] to RFTI (%) [B] (%) [A+B] GDP share (%) [A] to RFTI (%) [B]
Food 16.75 420 1254 6.18 9.48 1328
Mining ~543 ~1.01 —4.41 ~0.70 114 +0.43
Textile ~768 ~7.08 ~0.60 ~0.81 ~5.80 +498
Wood ~139 —011 127 -1.75 —048 ~-127
Paper&Printing —0.07 ~015 +0.08 ~0.01 ~0.09 +0.08
Energy -288 +0.38 -325 132 +0.09 —141
Chemistry -383 ~1.09 —2.74 -233 -122 112
Machinery -3.70 ~2.19 ~150 +0.33 ~175 +2.08
Manufacturing  —4.91 -281 ~2.09 ~0.84 ~052 ~063
Construction ~ —2.96 +0.68 —364 +0.56 +333 =278
Service 1132 +0.95 1226 -3.39 +0.19 —357
Total 5715 14.32 42.83 16.78 16.87 1 0.08
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Fig. 4. Contribution to road freight transport/GDP decoupling in the period 1999-2007 in the United Kingdom (a) and Spain (b). Base year 1999.

ensure sustainable development. Empirical evidence shows how
recent transport demand has been rising at a lower rate than GDP
in several European countries showing marked signs of this trend.
This paper contributes to this body of knowledge by comparing
the levels of decoupling in the UK and Spain. The analysis explains
why road freight transport appears to have grown more slowly
than GDP over the period from 1999 to 2007 in each country, and
also clarifies the main reasons for the higher rate of decoupling in
the UK than in Spain.

We found that the most important drivers of decoupling were
the changes in both the share of different industries within GDP
and the evolution of road transport intensity. The decomposition
analysis in this paper has demonstrated that the most important
driver for decoupling in the UK was the reduction of RFTL
However decoupling in Spain, which was much lower than in
the UK, has mostly been driven by changes in the structure of the
economy. Both Spain and the UK are moving towards more
service-oriented economies, and are depending increasingly less
on transport-intensive sectors like agriculture. However, the
impact of the growth of the construction sector in Spain con-
tributed to curb decoupling by increasing the tonnes lifted.

The reduction of road freight transport intensity is the result of
an interaction of factors which include manufacturing processes,
the structure of the supply chain, logistical and technological
improvements, and the management of transport resources pri-
marily designed to improve overall efficiency in the movement of
goods. This paper demonstrates that the main factor currently
contributing to the reduction of RFTI is the reduction of haulage
distances throughout the period of analysis. This could be partly
due to the trend towards promoting hub and mixed land-uses

approaches that ultimately decrease the average length of haul.
Additionally to these logistical improvements, this trend has been
mightily caused in Spain by the increase of construction materials
haulages that imply shorter distances than the trips for other
commodities.

Unfortunately, this positive trend towards improved decou-
pling has been partly offset by trends in the opposite direction. For
instance, in Spain the modal share of road transport increased
throughout the period of analysis. The results of this paper show
that the EU policy aimed at transferring freight from roads to
cleaner modes has not been as effective as expected in promoting
decoupling. The findings show that the road mode has continued
to account for a very large proportion of freight transport in both
countries, and has even risen in Spain.

All the results of this research confirm that decoupling is
already a fact in certain European countries, and may contribute
to promoting sustainable development both in Europe and in a
number of other countries. This research also points to the
conclusion that aggregate economic variables such as global GDP
are alone unable to explain the evolution of road transport
demand over the years. Other factors such as the structure of
the economy, haulage distance, organization of the logistical chain,
size of trucks, and modal split must be seriously considered when
estimating road freight transport.
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