TRANSPORT AND SUSTAINABLE DEVELOPMENT: IMPACT OF THE
SYSTEMS OF POPULATION MOBILITY AND GOODSON THE
ECOLOGICAL FOOTPRINT IN GALICIA (SPAIN)

ABSTRACT

This paper analyses transport as an specific comporent of the ewlogica footprint in
Galiciafrom different perspectives: first, the influence of using an intensive transport of
goods onthe cmmbustion d fossl fuels to the detriment of other more sustainable fuels;
secondy, the mohility habits of the popuation (bath acquired o imposed as there ae
no aternatives); and, finally, some refledions abou the structural reasons of this

behaviour.
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1. Introduction and background

While the cdculation d indicators of sustainable development begins to spreal at
national and global levels, its implementation to the regional analysis is dill very
incipient, espedally with regard to those indicaors considered as measures of the strong
sustainability. Some recent researches have even determined that the ewologicd
foatprint in Galicia (Spain) in 2002reached 7.01 kedares per capita, much higher than
the Spanish (4.90 and the world ore (2.18. Table 1 shows how its different
comporents are distributed:

Table 1. Componrents of the Ecological Footprint in Galicia

COMPONENT Has. PER CAPITA
Crops 0.25
Pastures 1.94
Forrest 0.39
Sea 1.43
Occupied land 0.07
Absorption areafor CO, 2.18
TOTAL 6.26
TOTAL (with biodiversity) 7.01

Source Martin Palmero (2004)

Acoording to the estimates caried ou, the reason why Galicia presents sich a high
value in this indicator of sustainable development can be foundin the very significant
deficits in three of the comporents of the ewologicd footprint (Martin Paimero, 2004,
pp. 8586).

a Crops and patures — 2.19(34.9%0) of the 6.26 lectares per cgoita of the
emlogicd footprint in Galicia (withou biodiversity) correspond to this comporent.
This figure is the ansequence of the demand of intermediate e@namic-based uses and
of some very specific eating habits of the Galician popuation; these habits are intensive

in thase comporents of the footprint.

b. Sea — As it happens with crops and pestures, the geographic configuration,
historicdly linked to maritime adivities and charaderised by the free acessand the
common resources, made possble the indwstrial development depending on marine

resources, the spedal structure of the Galician det also contributes to this devel opment.



These questions explain the fad that this region appropriates 1.43 sea hectares per
cepita

C. Absorption Area for CO..- This comporent contributes 2.18 redares’ per capita
to the Galician ecological footprint (34.826), much higher than in the rest of the
Spanish regions where simil ar estimates have been carried ou, and also higher than the
world average (1.02 hedares per capita).

2. Ecological footprint of energy and transport

Thefirst of the reasons to justify the very important contribution d the energy derived
from fossl fuels and, hence, from the alsorption area of CO,, to the ewological
footprint in Galiciais, undoubedly, alocaion factor. The fad that two power stations
dedicated to produce thermal energy and ore refinery are locaed in Galicia makes
necessry 10.6 millions of tons of coa and crude oil to be imported. The second
guestion is much related to the domestic consumption d oil produwcts, and, \ery
espedaly, the one related to the transport sector.

Acoording to the data from the Galician Energy Institute (Instituto Enerxético de
Galicia) (2003), the Galician econamy consumed 4,317Ktep of oil products in 2002.
This consumption is equivalent to 0.66 ledares per capita, that is, the 30% of the
energy component of the Galician footprint. Particularly, the use of fossl fuels in the
transport sedor acourted for 2,323Ktep, o what it is the same?, 5% of the tota oil
products consumed. This figure is extraordinarily high if it is compared to some similar
estimates carried ou in ather econamies or regions: in Australia the rate of fossl fuels
consumed by the transport sector is 17% out of the total consumption (Lenzen &
Murray, 2000); in the USA this percentage does not excead 26% (Redefining Progress
2004); in San Sebastian (Spain) is 27,46 ((Ibéfez Etxeburtia, 2007); and in Santiago
(Chile) reaches 30% (Wadkernagel, 1998.

! It isnecessary to pdnt out that the methoddogy applied to estimate this component bresks it down into
the energetic consumption derived from the regional ecnomic adivity and the one crresponding to the
foreign trade with the rest of Spain and the rest of the world.

2 1 Ktep. = 41,868 Gj; Emission factor = 65,8 Kg. C0,/Gj; Absorption area= 6.600 Kg. CO,/Ha.



Finally, it can be stated the emlogical footprint of transport reached 0.36hedares per
cgpita in Galicia in 2002.This figure means the 165% of the total footprint of the
energy percentage, which, if we diminate the gorementioned location fador, would be
37.5% of thetotal footprint.

From the different data &ove, the following question arises. which oljedive reasons
justify the very high rate of the transport sector in the consumption d fossl fuels and,
as a anseguence, its grong weight in the ewologicd footprint in Galicia? To give an
acarate answer to this question, it is essential to analyse the structure of this sdor in
the region and very especially of its sustainable-unsustainable uses, as well as the
mohili ty habits of the inhabitantsin this region.

3. Use of transport infrastructures

A first approach to understand the facts that justify the extraordinary ecological
foatprint of transport in Galicia can be carried ou through the evsolutionary anaysis of

the use of some specific infrastructuresin recent years.

3.1.Ports

Table 2 includes those data related to the traffic evolution in the Galician pats. As
regard with the transport of goods, it shoud be highlighted this incressed 169% in
Galiciain the period 19%-2003,whereas in Spain there was an increase of 70% during
the same period; this different evolution concludes that, if the Galician ports moved the
10.22% of the Spanish econamy, this percentage fell to 6.9%6 in 2003.1f these figures
are analysed in depth, it isalso very significant that Galician pats are dealy importers
(22,236tons, 80% of total imports) and that these imports concentrate on liquid and
solid buk cargoes (7,434 and 11,289tons, respectively). The landing of fossl fuels
(coa for thermal stations and crude oil for refineries) are the most outstanding ones in
these figures, what, undoultedly, highlights the highly speaalised role of the landings
in the Galician pats (in absolute value). This links the Galician imports to the

exploitation d sources of primary energy, with high CO, emissons.



Table 2. Evolution d the traffic of goods and passenger in pats (19952003

1995 | 1999| 2000 2001 2002 200

GOODS (Thousand Tons) 23,371 24,91( 25,991 25,64Y 27,641 27,33}

GALICIA BASE 1995= 100 10¢ 106.¢ 111.4 109.7 118.3 116.9
PASSENGERS (Thousands) 12 26 38 27 26 12

BASE 1995= 100 100 216.7 316.f 225.0 216.7 1,000.

GOODS (Thousand Tons) 229,014 330,52¢ 348,504 361,264 377,55 391,18

SPAIN BASE 1997=100 100 144.3 152.4 157.7 164.9 170.§

PASSENGERS (Thousands) | 13,62( 18,867 19,631 20,467 20,13§ 22,70]

BASE 1997= 100 100 138.§ 144.1 150.4 147.§ 166.}

GALICIA - [GOODS 10.2] 7.54 7.44 7.1( 7.34 6.99

SPAIN (%) [PASSENGERS 0.09 0.14 0.19 0.19 0.13 0.53

Source Instituto Nadonal de Estadistica (20049

With resped to the passenger traffic, the Galician contribution is low: in 1995 ony
12,000 psengers were registered (0.09% of the Spanish total) and, although in 2003
this figure increased considerably (120,000, the Galician rate (0.53%) is dill relatively
low with resped to the Spanish ore.

3.2.Airports

In Gdlicia, in spite of the peripheral locaion and the eistence of three operating
airports, the ar transport of goods has suffered an important fall in the period 1997
2003 (Table 3). On the mntrary, the behaviour of the crrespondng values increased
9% in the rest of Spain for the same period. Furthermore, the relative rate of this region
in this edor is very low, sincethe ar transport of goods only acourted for the 1.9% in
1997,and it was even lower in 2003(1.2%). This last figure wntrasts with the rate of
the Gross Added Vaue in Galicia (5%), compared to Spain; this difference shows the
ladk of ahility to interoperate of the Galician airport system.

On the other hand, the behaviour of the seaborne transport of passengers was pasitive
for the Galician community, increasing 23% during the period urder consideration.
Nevertheless the transhipment of passengersin Spain increased 39.3% during the same
period. In 2003,Galicia only accourted for the 1.7%%6 of the total Spanish movements,

with arelative lossof 13.4% in absolute terms.



Table 3. Evolution d the traffic of goods and pasengersin the arports (1997 — 2003

1997 1998 1999 2000 2001 2002 200
GOODS (Thousand Tons) 8.4 9.6 5.7 109 8.6 7.3 6.9
GAL|CIA [BASE 1997=100 100 1143 679 1298 1024 869 821
PASSENGERS (Thousands) 2213 2204 2300 2597 2683 2517 2721
BASE 1997= 100 10( 995 1039 1174 1212 1135 1230
GOODS (Thousand Tons) 5286 5416 5899 6114 5788 5694 5768
spa|N  [BASE 1997= 100 100 1025 1116 1157 1095 1077 1091
PASSENGERS (Thousands) | 10896Q 116124 126345 138690 142651 141240 151,733
BASE 1997= 100 100 1066 1160 1273 1309 1296 1393
GALICIA - |GOODS 1.59 1.77 0.97 1.79 1.49 1.28  1.20
SPAIN (%) [PASSENGERS 2.03 1.90 1.82 1.87 1.88 1.79 1,79
Source Instituto Nadonal de Estadistica (2004
3.3.Railway
In Galicia and Spain the rallway transport of passengers in long distances $ows

different behaviours. whereas in Galicia this transport decreased 10% in the period

under consideration (Table 4), in Spain it increased 198%. One of the main reasons for

this would be the opening of highways conneding with the Castilian plateau, what

would bring abou the replacement of this mean of transport by the road transport.

In the period 19972000the use of the railway at a regional level had a more positive
behaviour: it increased 1®6 in Galicia, very similar to the Spanish ore (19.8%).

However, it must be highlighted the limited importance of this mean of transport in this

region, since it only accourted for the 3.52%6 of the use Spain gives to the regional

trains.

Table 4. Evolution d the raillway transport (1997 — 200) (In thousands)

1997 1998 1999 2000

LONG-DISTANCE TRAINS 5238 5372 4773 4734

GALICIA BASE 1997= 100 100 1026 911 904
REGIONAL TRAINS 2,520.8 2,884.0 3,042.3 2,960.0

BASE 1997= 100 100 1140 1203 1170
LONG-DISTANCE TRAINS 12,378.5 13,510.0 13875.5 13462.5

SPAIN BASE 1997= 100 100 1091 1121 1088
REGIONAL TRAINS 22,322.0 24,369.0 24,817.3 26,745.0

BASE 1997= 100 100 1092 1112 1198

GALICIA - [LONG-DISTANCE TRAINS 4.23 3.98 344 352
SPAIN (%) |REGIONAL TRAINS 1133 11.83 12.26 1107

Source Instituto Nadonal de Estadistica (1997, 1998, 2000, 2091



3.4.Urban pulhic transport

It is also worth highlighting the analysis of the evolution d the use of the urban public
transport asit is considered a sustainable mean of transport. Table 5 shows the degree of

use of this mean duing the period 19982003.

The main assesgnent obtained from the data must refer to fad that the demand
deaeases in Galicia and Spain. In a period d five yeas, this demand pradicdly
deaeased F%. This phenomenonis pedally relevant in the Galician econamy: firstly,
it shodd be taken into acourt that from 1991 to 2002 the popuation residing in
Galician municipalities with less than 10,000inhabitants passed from 42 to 66.20%;
secondy, the cncentration d inhabitants in the seven hig Galician towns is increasing
(35.76% in 2003 (Gonzalez-Laxe, 2009; and, lastly, in the Galician urban areas there
are not other aternative sustainable systems of urban pubic transport, as it can be the

undergroundthat are increasingly present in ather Spanish towns.

Table 5. Evolution d the number of passengers using urban transport (1998 — 2008

1998 1999 2001 2002 2003
GALICIA PASSENGERS (Thousands) 60,721 56,814 57,900 56,909 57,736
BASE 1998= 100 100 936 954 93,7 951

SPAIN PASENGERS (Thousands) | 1,789,278 1,732,231 1,737,949 1,685,766 1,708,28
BASE 1998= 100 100 96.8 97.1 94.2 95.5
GALICIA - SPAIN (%) 3.39 3.28 3.33 3.38 3.38

Source Instituto Nadonal de Estadistica (20049

3.5.Motorways

A very significant fador of the degree of intensity of the use of intensive transport
systems to carry fosdl oils and, as a mnsequence, resporsible of the asorption area for
CO,, can be observed through the evolution d the road movement of vehicles. This
dynamics can be gpredated in a very significant way through the average daily
intensities (ADI) of vehicles that have travelled on Galician motorways in the recent

yeas, asitis sxownin Table 6.



Table6. Evolution d the average daily intensity (ADI) of vehicles per day on Galician

motorways (19982003
1998 1999 2000 2001 2002 2003

LIGHT VEHICLES 21,381 23,141 23,566 25,962 27,137 32,126
BASE 1998= 100 100 108.2 110.2 121.4 1269 150.3
HEAVY V EHICLES 1,917 2,025 2,436 2,348 2,492 2,861
BASE 1998=100 100 105.6 127.1 1225 130.0 149.2
TOTAL VEHICLES | 23,298| 25,166 26,002 28,310 29,69 34,987
BASE 1998= 100 100 108.0 111.6 1215 1272 150.2

Source Instituto Nadonal de Estadistica (2004

As it can be observed, duing the period 1998203 the ADI of light vehicles increased
50.3%, reaching 32,126 ehicles per day in 2003.The traffic of heavy vehicles (49.2%)
had a parallel behaviour. Altogether, the ADI of vehicles travelling on Galician
motorways was 34,987in 2003,avery high figureif it is compared to the ADI of all the
Spanish motorways in the same year (22,586 ehicles per day).

4. Transport of goads and population mobility

Taking the @ove analysis on the degree of use of some of the Galician transport
infrastructures as the starting point, it can be observed a horizon, significant at least,
abou the negative intensity of the use of those infrastructures that, in principle, are not
compatible with a sustainable development. The statisticd analysis of the means of
transport used to carry goods, as well as the movements and systems the popuation uses
to travel, can be definitive for the ams of this research.

4.1.Flows of goods: railway \s. roadtransport

From the results of the Permanent Survey on regional exchanges of goods between the
Spanish communities (Encuesta Permanente de Transporte de Mercancias por
Carretera 2000 —-EPTMC), carried ou by the Ministry of Development and compiled
by the Nationa Statistics Institute (INE, 2004), the importance of each mean of
transport can be accurately analysed as regards with the movements of goodsin Galicia
Table 7 has been elaborated from the dorementioned sources.



Table 7. Flow of goods to/from Galicia acording to the way of transport (20(2)

RAILWAY | ROAD . . %
A) % ) % TOTAL % | A
GALICIA 45492 | 374 | 95130.00 897 | 955849 | 891 | 05
GA-IL-?CIA REST OF SPAIN 71647 | 588 8,940.00 84 | 96565 90 | 80
(Thousand [EUROPEAN UNION 4095 | 34 1,984.00 19 | 20250 19 | 21
Tong |[OTHER COUNTRIES 534 | 04 4000 00 453 00 | 134
TOTAL 1,217.68 | 1000 | 10609400 | 1000 | 1073117 | 1000 | 11
GALICIA 45492 | 243 | 95130.00 904 | 955849 | 893 | 05
GZFE%’I'A RESTOF SPAIN 1,387.64 | 742 9,254.00 88 | 106416 99 | 150
(Thousand [EYROPEAN UNION 26.46 14 80400 0.8 8305 08 | 33
Tons) |[OTHER COUNTRIES

TOTAL 1,869.02 | 1000 | 10518800 | 1000 | 107057.0 | 1000 | 18

Source Instituto Nadonal de Estadistica (2004

The commentaries and remarks that can be obtained from the figures in Table 7 would

bethef

1.

ollowing ones:

Galician Transport: In 2002the transport of goods in Galicia increased to reach
95.6 millions of Tons, of which ony 455 thousand (hardly 0.5%) were carried
by raillway. This question shows that amost the total of the interregional flow of

products was carried ou by road, since the train turned ou to be inefficient.
Moreover, the intensity of the traffic of goods, due to the spedal dispersion o
Galician popuation, was one of the highest one of the Spanish regions with
3,308 T/Km., orly surpassed by Anddusia, Castile-Leon, Catalonia and
Vaencia (Ministerio de Fomento, 2003, 162.

Transport of goods from Galicia: In 2002 107.3nilli ons of Tons of goods were

caried from Galicia, of which (not including the interregional flow) only 11.7
(10.9%) went to the rest of Spain, the European Union and aher courtries.
Again the road transport was by far the most used (89.1%); moreover, the
rallway transport only acourted for the 8% of the movements to the rest of
Spain, and 2.2% to the rest of the European Union. The speaa structure of the
railway lines determined that the 76% of the goods carried by railway went to
Castile-Leon, Madrid and Aragon.

Transport of goods to Galicia: The @ove remarks can practicdly be gplied to
the traffic of goods that arrived in Galicia in 2002 11.4 millions of Tons per
yea arrived in Galicia from the rest of Spain and the European Union. 10




millions of them (88%) were transported by road. The ralway only had a
relative presence in the traffic of the rest of Spain (15% of the total transported
goodk). Cadtile-Leon, with 6%6 of this percentage) was the region that
transported more goods to Galicia by this mean of transport.

As a @mnsequence, according to the observed data, it is easy to read two conclusions:
firstly, the domestic transport of goodsin Galicia is exclusively structured onintensive
means as regards the use of fossl and nonsustainable fuels (95% was road transport),
and this means the presence of the raillway is symbdlic; secondy, in the interregiona
flows between Galicia and the rest of Spain, aswell asthe onesto or from the European
Union, the road transport is also absolutely higher, accourting for the 90,626 of

movements.

4.2.Home and pultic equipment and halits of the popuation

In spite of the trend popuiation hes to concentrate in towns, in Galicia there are more
than 30,000 popkation entities, what acouns for the 45% of the Spanish ores,
although the Galician region ony covers the 5,8% of the Spanish territory (Gonzalez-
Laxe, 2009. That is the reason why it has 631 Kms of roads per 10,000inhabitants,
compared to the 392 Kms in the rest of Spain; per every 10,000Km? the difference is
also conclusive: in Galicia this ratio stands at 584 kilometres of road, whereas in Spain
it stands at 324 (Instituto Galego de Estatistica, 2003.

The @dowe data are asolid line of argument to hdd the fact this peauliar popuation
structure with these specific settlement partners, together with the ladk of adequate and
efficient puldic transport infrastructures, have made popuation get used to depending
ontheir own private mean o transport, more intensive in fossl fuels.

A. Home euipment
The increasing number of carsin Galicia during the last six years has been spedaaular:
asit is dwown in Table 8, there has been an increase of 15% in this period, accourting

for 4531,000inhabitants in 2003, Ingher than the Spanish average (437) in the same

yea. According to Eurostat figures, Galicia has more ars than some ourtries in the

1C



EU, some of them with a very higher per capita income, such as the United Kingdom,
Finland, Netherlands, and Denmark, among others.

Table 8. Evolution d the number of cars per 1,000inhabitants (1998-2003

1998 | 1999 2000 2001| 2002| 2003
GALICIA 393| 410| 421 435 441 453
BASE 1998=100 100| 104.4| 107.2) 110.§ 113.¢ 115.7
SPAIN 406| 424 | 435| 449 46(Q 431
BASE 1998=100 100| 104.4| 107.1] 110.¢ 113.4 107.j
% GALICIA - SPAIN 96.8] 96.8| 96.9] 96.9 97.( 103.€

Source Ministerio de Fomento (2003B)

This enormous increase of the number of private crs can be cnfirmed through the data
of the Survey on the mobhility of residents in Spain duing the period 20002002
(Encuesta de la Movilidad e las Personas Residentes en Espafia 20002002 —
MOVILIA), caried ou by the Ministry of Development (20038). In fad, as it can be
appredated in Table 9, whereas in Spain the 18% of inhabitants does nat own a vehicle,
in Galiciathis percentage is only 14,%%; and it must also be highlighted the faad that the
45,86 of Galician popuation ovns more than two, when this percentage only reades
the 36,26 in Spain.

Table 9. Number of inhabitants owning some vehicles (thousands)

GALICIA SPAIN
TOTAL % TOTAL %
NONE 393.8 14.5 7,184.% 18.0
ONE 1,093.1 40.2 18,321.Y 45.8
MORE THAN ONE 1,234.7 45.4 14,474.9 36.2
TOTAL 2,721.6 100.0 39,981.1 100.0

Source Ministerio de Fomento (2003B)

B. Accessto pubic transports

A very significant indicator that measures the avail abili ty of pulic transportsis the time
popuation reals to aaccessthis transport from their own hames, what is undoultedly a

very good indicaive of the use of pulic transport. Table 10 includes the times neeled

to accesspulic transports, bah in Galicia and Spain.
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Table 10. Popuation with accessto public transports according to the time needed to
aacessthem (minutes)

GALICIA ESPANA
TOTAL| % |TOTAL| %
WITHOUT URBAN
TIMENEEDED TO GO|  tpaNSFORT 1668.] 61.912.6184  31.6
WALKING TO THE

<15 935.0  34.4260421  65.1

NEAREST URBAN |
TRANSFORT 1530 39. 18 10174 25
>30 7868 2.6 3021  0¢
TOTAL 27214 100.039.981.( 100.C
TIME NEEDED TO GO <15 15464 56.626409.(  66.1
WALKING TO THE 1530 582.4 214 87474  21.¢
NEAREST INTER- >30 523.4  19.4 40021  10.(
URBAN TRANSFORT N/S 60.0 28 8214 21
TOTAL 27214 100.039.981.( 100.C

Source Own elaboration from Ministerio de Fomento (2008B)

The first consideration that can be arried ou, with regard to urban transport, is that in
Galiciathe 61.3% of popuation does nat have any accessto this kind d transport. This
percentage is practicdly twice the Spanish ore (31.6%). With these figures, we can
conclude that in Spain the 65.1% of inhabitants have accessto pullic transport in less
than 15 minutes from their homes, whereas in Galicia only the 34.4% does. As it is
obvious, the use of pubic transport is practicdly nonexistent when the time needed to
go walking to the neaest urban transport is over 30 minutes. And secondy, the
interurban transport is aso worst in Galiciathan in the rest of Spain: in thisregion oy
the 56.8% of popuation hes accessto this transport in 15 minutes, and this percentage
in Spainis66.1%.

As aresult, it is evident that Galician citizens have not got any availability to pubic
transport from their homes, and this brings abou its inefficiency, and, consequently, the

ladk of alternative solutions for the displacements, asit is analysed above.

C. Habits of popuation mohili ty

As arule, Galician popuation kehaves very similarly to the rest of Spanish popuation
with regard to mohility. Asit is shown in Table 11, in Galicia the 64.5% of inhabitants
travel on working days; in Spain this percentage is 65.3%. During the weekend, amost
half of popuation moves (50.7%%6 in Galicia and 511% in Spain).

12



Table 11. Popuation acording to dsplacement

GALICIA SPAIN
TOTAL| % | TOTAL | %
WITH DISPLACEMENTS | 1.755.] 645 26.173] 65.
WITHOUT
WORKING DAYS | b 5p| ACEMENTS 965.4 35. 13.807.( 34.5
TOTAL 27214 100.0 39.981.] 100.(
WITH DISPLACEMENTS | 1.379.] 50.1 20,4314 51.1
WITHOUT
WEEKEND DAYS | 5o ACEMENTS | 1,341 49.9 19.549.{ 48.4
TOTAL 27214 100.( 39.981.] 100.(

Source Ministerio de Fomento (2003B)

One of the main reasons to verify the dfect that mohility habits have on sustainabili ty

(by means of their effed onthe emlogicd footprint of energy) is the detail ed analysis of

the means of transport used by popudation. As it can be gpredated in Table 12, in

Galiciathere ae 5.3 millions of displaceanents on aworking day (7.08% of the Spanish
total). This percentageis dightly higher during the weekends (7.12%).

Table 12. Displacements according to the mean of transport

GALICIA | SPAIN  |%GALICIA

TOTAL| % |TOTAL| % SPAIN

ON FOOT OR BYCICLE 13679 2564264001 348§ 5.18

CAR OR MOTORBIKE 31416 5889367811 4857 854

URBAN BUSOR UNDERGROUNG | 2083 39d 6,146 814 339

WODR:JNG INTERURBAN BUS 1511 283 21001 277 719
(Thousnds) TRAIN 13 004 12014 171 010
OTHERS 4646 871 30138 399 1542

TOTAL 5334.8 10000757343 10000 7.04

ON FOOT OR BYCICLE 8305 2304173022 3416 4.80

CAR OR MOTORBIKE 26273 7288294801 5820 891

URBAN BUSORUNDERGROUNG | 5258 144 1,969.0 389 267
L T

(Thousands) : : . .

OTHERS 568 158 7291 144 779

TOTAL 36048 1000050,656.2 10000 7.12

Source Ministerio de Fomento (2003B)

With regard to the mean of transport used onaworking day, it is obvious that in Galicia

the predominant ones are car or motorbike (58.9%)°, whereas in Spain this percentage is

3 The percentage of private ca used to travel to work or to school/university is 60.1%.
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48.5®06. As a onsequence, the habits of use of pubic transports are espedally low in

Galiciac only 3.9% of displacements are by urban bus when in Spain is 7.19, and,

moreover, the use of train is pradicdly norexistent in this region (0.026 of total).

Likewise, the use of private car in Galicia is predominant at the weekends (72.88),

whereas in Spain this percentage is 58.2%%.

The use of private car in Gdliciais gill higher if the inter-municipal displacements are

analysed as it is shown in Table 13. In this case, the 84.4% travel in private ars on
working days (72.8% in Spain) and the 96% at the weekends (88.4% in the rest of

Spain).

Table 13. Inter-municipal displacanents acording to the mean of transport

GALICIA SPAIN % GALICIA
TOTAL % TOTAL % SPAIN
ON FOOT OR BYCICLE 46 07 2360 | 25 195
CAR OR MOTORBIKE 5750 | 844| 69443 | 725 8.28
URBAN BUS OR UNDERGROUNG| 24 0.4 3775 | 39 064
WODRSNG INTERURBAN BUS 546 8.0 8515 | 89 6.41
(Thousandg) TRAIN 04 0.1 5712 | 60 007
OTHERS 445 6.5 5046 | 62 7.48
TOTAL 6815 | 1000| 95751 | 1000 7.12
ON FOOT OR BYCICLE 11 0.2 1264 | 17 087
CAR OR MOTORBIKE 5759 | 960| 64565 | 884 8.92
URBAN BUS OR UNDERGROUNG| 3.9 06 1137 | 16 343
WEEKENDS INTERURBAN BUS 159 26 3271 | 45 486
(Thousand) TRAIN 1.0 0.2 1784 | 24 056
OTHERS 23 04 1047 | 14 220
TOTAL 6001 | 1000| 7,306.8 | 1000 8.21

Source Ministerio de Fomento (2003B)

Table 14. Number of interregional trips according to the mean of transport (Thousands)

TO GALICIA FROM GALICIA
TOTAL % TOTAL %
CAR 8,553.7 7,863.3 83.86
BUS 1,213.8 11.13 912.5 9.73
TRAIN 355.3 3.26 403.0 4.30
PLANE 468.2 4.29 147.1 1.57
OTHERS 317.2 2.91 51.3 0.55
TOTAL 10,908.2 100.00 9,377.2 100.00

Source Ministerio de Fomento (2003B)
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Finally, the analysis of the interregional of flows of travell ers according to the mean of
transport used daes not leave littl e room for dould: the 83.66% of the trips from Galicia
arein private ars, andthe 78.4246 to Galicia (Table 14).

5. Conclusions

First of all, some structural elements must be highlighted as the resporsible ones of the
ways of production and dstribution in Galicia, what has a very dired effed on the
guidelines of sustainable development in this region. These structural elements, among
others, are the foll owing ones:

* The present econamic situationin Galiciais characterised by the intensive use of the
existing and available natural resources. The high popuation dspersion increases
the demand d intermediate inputs necessary to sustain the productive base.

* The peripheral character of Galicia shows aacesshility indexes that are lower than
the respective indexes in the central regions and, therefore, the levels of commercia
interchange ae very far from the Spanish averages.

* The combination d internal and external factors drengthens the dose links among
the different urban locations in Gadlicia, it develops econamies of internal
agglomeration and there ae processs of disindustriadisation d the rest of the non
urban aress.

* The vulnerability of Galician econamy is very high, since it depends on basic
imports and onthe intensive use of its own resources; and that is why there is a
constrainment of the model that aff ects sustainabili ty. In this nse, the high value of
the indicaor of the ewologicd footprint is the result of an econamy based on \ery
individualised and harely integrated decisionrmakings by the eonamic agents. A
good poof of this are some eridences, such as the enormous growth of the number
of private vehicles, the lack and nonavailability of pulic transport, and the high
indexes of popuation dsplacements.

* The dorementioned magnitudes, as a whale, take us to consider Galician present
situation as a paradox with a complex explanation: on the one hand, Galicia exports
amost half of the dectricity produced, as well as the half of the oil products; and,

on the other hand, Galicia has to increasingly import to generate these energetic
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produwcts. Moreover, the nonexistence of productive processes with criteria of
energetic dficiency and the econamic-based performance measures make these
proceses demand a lot of energy based onthe extradion d fossl fuels. In this
sense, Galician industries have to develop their lines of transformation to take
products with greaer added value to the market; so that transport and energy have
lessimpad onthe fina value of these products. Likewise, the new businessareas in

thisregion shoud present these dharacteristics.

Seoondy, this document proves that the reason for the high CO, emisgons is the high
energetic intensity, or, what it is the same, the inefficient ways when it comes to using
energy. The 54% of the fina consumption d oil produwcts in Galicia is used in
transports, and the mohility of people and goods is pradicdly carried ou by means of
private vehicles (cars and trucks). In this ®nse, the following questions $oud be
highli ghted:

» Considering the present situation in Galicia, users practicdly have in their hands the
ability to transport themselves, using means of transport that are environmentaly
inefficient since users lack suitable substitutes. The same happens to the transport of
goock.

» The system of regiona transport has to develop in more dficient and sustainable
ways, promoting the use of trains, short sea shipping or others. The aedion
intermodal areas among the different transport systems can be an adequate option.

* Rallway shoud form a wide network and be mainly eledric. It is paradoxicd that
Galicia hardly uses eledric energy for this transport system, in spite of being net
exporter of it.

Finally, it shoud be highlighted the importance of the indicaors of sustainability as
sources of information and, consequently, of their importance when it comes to making
dedsions (Moffat, 199%). In this case, the individuali sed analysis of the cmponents that
make up the ecologicd foatprint in Galicia (i.e. energy and transport) allows to show
hidden dmensions in the globalised econamic processes, what confirms the highly
unequal distribution d natural resources at a regional, national and international level.
Another question to take into accourt is that, although there are much defined structural
determinants, the systems of distribution d goods and popuiation mohility in Galicia
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are subject to parameters of high private profitability, bu there is hardly social or
environmental profitabili ty, what extremely condtions the sustainabili ty in this region.
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