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Abstract

The objective of this paper is to assess the ingpatthe economic crisis in Spain on the
transport expenditure of households from 2006 tb428nd how transport authorities reacted
to cope with the decreasing public resources arsport demand. The approach is based on
guantitative and qualitative sources of informatithre Spanish Household Budget Survey and
in-depth interviews with public transport policy keas from six metropolitan areas.

Transport is one of the household expenditure itdvasis the most affected by the crisis. The
average amount spent on transport fell to its lowaisie in 2013, dropping by 37% in six years.
The proportion of budget spent on transport wasced by a majority of households, whatever
the residential location or purchasing power, viit exception of the poorest. Households
reacted promptly to the crisis by reducing theirchases of new cars; their spending on
transport use was affected less significantly. Femrseholds or those living in low-density
areas were least able to reduce their transpois.cos

To cope with the crisis, public transport authestireduced transport supply and increased
fares. They also implemented other measures tg briextra income which had no impact on
transport services. The research concludes thatisability-oriented transport policies
promoting public transport and the reduction ofadgpendency, together with sustainable land-
use policies, may help to limit the household tpmsbudget and the impacts of an economic
crisis on mobility.



Keywords: economic crisis; household transport expenditbmisehold inequalities; urban
public transport provision; public transport polityeasures; Spain

Highlights

1. Household expenditure on transport fell fronB¥%b of total expenditure to 13.2%.
2. Only the poorest households increased theiesbfdoudget on transport.

3. The purchase of new cars decreased notablytfieery beginning of the crisis.
4. Public transport authorities tried to reducesasd increase revenues.

5. Adaptation to the crisis was easier for the st households and PT networks.



1. Introduction

The economic and financial crisis that emerged)i@72has engulfed almost every country and
is stronger in intensity and wider in coverage ttienGreat Depression of the 1930’s (Dhameja,
2010; Terazi and Senel, 2011; OECD, 2014). It litect®d European countries since 2007-
2008 to different degrees. In the European Unim2009, the worst year of the crisis, GDP fell
by 4.6% while household consumption dropped by 1.8%ernment expenditure probably
counterbalanced a more significant reduction asntained almost stable (Gerstberger and
Yaneva, 2013). According to the OECD (2014) markebme inequality, measured by the
Gini coefficient, rose at least one percentagetpoir20 OECD countries between 2007 and
2011/12. The largest increases occurred in thetdesrhit the hardest by the crisis: Spain (over
7 points, the highest), Ireland (over 5 points)y] &reece (5 points). On average, across the
OECD countries, the drop in income was twice agddor the bottom 10% of the population,
the poorest, compared with the top 10%, the wessthi

Macroeconomic variables such as per capita incewveld, unemployment rates or fuel prices
have an important influence on transport demanddéa et al., 2015). Many academic studies
of the effects of the global economic crisis previevidence that some changes in transport
behaviour originated during the recessionary ph@ethengatter, 2011; Sobrino and Monzén,
2014; Campos-Soria et al., 2015). In Australia, wtbe impact of the crisis was much lower
than in other countries, the baby boomers switdbechore environmentally friendly travel
modes at the beginning of the financial crisis (Kazaaman et al., 2014). In Reykjavik, during
the first months of the crisis, people modifieditheavel behaviour by reducing their trip
frequencies and car use, using public transporepard working more at home (Ulfarsson et
al., 2015). As far as transport is concerned, ezgglof central areas were less sensitive to the
crisis than residents of the suburbs, and lesstafieby the reduction in the number of trips.
The relations between urban form, location anddirdistances have been studied in the case
of the Danish region of Zealand/Copenhagen by coimgpachanges in travel behaviour
between 2006/07 and 2010/11 (Nielsen, 2015). Tladysiis shows that travel distance was
reduced, residents preferring nearby destinatiensaa of cost reducing strategies. Travel was
thus more “rational” or less “wasteful” and urbamrh and location seem essential factors for
changing travel behaviour. Adopting a qualitatippr@ach, the RUPTURES research project
(Arcadis et al., 2012) studied the impacts on fparsin France, where the effects of the crisis
were felt later and less severely than in Spaie.fifidings highlighted the contradictory effects
that could affect daily mobility. Despite a trermt fnobility to decrease and optimization of
transport modes, individuals could also be comgddlbeundertake longer trips, to access jobs
for instance. The results also showed the widestyanf solutions that could be implemented
by individuals. Recently, Alonso et al. (2017) aiseld the effects of urban sprawl and the
financial crisis on public transport (PT) performann six Spanish metropolitan areas between
2007 and 2012. Evidence was made of a drop inip3 @and a systematic loss of PT efficiency
in all areas despite the implementation of difféf@in supply strategies.

Other research projects have studied changesval toehaviour due to different factors, but
not specifically in the context of the financialdamconomic crisis. However they shed light on
the short-term adaptation strategies of individaald households with regard to transport. For
example, Yang and Timmermans (2013) show for théhn@&tkands that increasing fuel price
decreases travel time expenditure by car. The itngagreater for compulsory travel on
weekdays and leisure travel time at weekends, lmdeduction in car travel time is made up
for by time spent in other transport modes. Inrtfegropolitan area of Brisbane, analysis of the
effects of location on transport costs (public sf@ort fares and car fuel) show that these
increase as one moves away from the centre (Li,e2@l5). In outer suburban areas, use of
less fuel-efficient vehicles and high public tramgdares increase transport costs. Transport
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disadvantage and vulnerability are therefore greatethe poorest households living in these
areas.

To analyse the effects of the economic crisis onskbold transport expenditure we have
selected the case of Spain, because it is oneeoEtinopean countries most affected by the
crisis (Pueyo and Hernandez, 2013). A drop in mezwoomic indicators has occurred since
2008. First, Spain’s GDP peaked in 2008 at €1.1Bbbiand it fell to a minimum of €1.03
billion in 2013, but started to rise again in 2{INational Accounts of Spain — INE). Second,
the impact of the crisis on employment in the Sglaréconomy was devastating (Carballo-
Cruz, 2011). Even though the unemployment ratep@rSwas already fairly high during the
period of growth (8.3% in 2007), according to thebbur Force Survey (INE, Encuesta de
Poblacion Activa), 3.6 million jobs were destroyed Spain from 2007 to 2013. The
construction sector was the most affected by tisgscwith the number of jobs falling by 55%
between 2008 and 2013 due to the bursting of thesihg bubble. The collapse of the
construction sector increased unemployment at anegedented rate until 2013, reaching its
highest level of 26.9%. It decreased slightly i12@24.4%), in line with the growth in GDP
mentioned above. Moreover, public services andatbkare system were severely impacted
due to the contracting economy and the ensuingctimfuin the tax take (Pueyo and Hernandez,
2013). Between 2007 and 2011 the crisis affecteckttiire Spanish population, but especially
the poorest: the average income of the poorest di0¥e population fell 12.9%, whereas the
average income of the richest 10% fell 1.4% (OE@Wm,4). In this period, Spain became the
country in the European Union with the largest @toit inequality.

Together with the reduction in the Spanish econautivity, there were changes in transport-
related indicators. Since the beginning of theigrisoth the price of fuel and public transport
fares have increased to a very similar extent (&aset al., 2014). With regard to the
automobile market, while the number of new cargstgtions remained stable since 2004, it
collapsed between 2008 and 2012, when it starteectwver. Yet, in 2014, the number of new
car registrations was half that in 2007. The matiron rate has remained more or less stable
in this period, with the highest level in 2007, 4861/1,000 inhab., and 471 veh/1,000 inhab.
in 2013 (Sobrino and Monzén, 2014; Direccion GehdeaTrafico). With respect to transport
demand indicators, both the use of urban publigspart and the vehicular traffic peaked in
2007, then decreased until 2013 (11.1% and 14 d8pectively) and recovered slightly in 2014
(Ministerio de Fomento, 2014).

In this paper the impacts of the macroeconomicscimsthe case of Spain are studied under two
different angles: the household expenditure pattard the strategies implemented by public
transport authorities. With regard to household eexiiture patterns, three questions are
investigated: What trade-offs have households nhati@een the different expenditure items?
What are the main constituents of household tramgxpenditure? Are there any differences
between households according to their purchasimgepar their residential location? With
regard to public transport provision, the objects/® investigate what measures have transport
authorities implemented in a context of decreapmlgjic resources and transport demand.

The paper is organised as follows. Section 2 dessridata and methodological issues.
Section 3 analyses the major expenditure itemsSfmanish households and then considers
transport expenditure. Section 4 presents theegfieg implemented by public transport (PT)
authorities during the crisis to cope with chanigesansport demand and budget restrictions.
The last section discusses major findings and disy-oriented conclusions, which insist
on the importance of sustainable transport poliaies the interactions between transport and
land use.



2. Methodology

The approach is based on both quantitative anditgina information. The quantitative
investigation is implemented to perform an analysfidiousehold transport expenditure at
national level (Section 2.1). Given that in Spdite competences in urban and metropolitan
public transport are assigned to the public trarisuathorities, we then shift to the local level
in a qualitative approach. It is based on in-depterviews with public transport policy makers
in six metropolitan areas (MA) for which we analyskat kind of measures were applied to
mitigate the negative impacts of the crisis (Sec8@). It provides important insights in terms
of policy recommendations for public transport eys$ affected by an economic crisis.

2.1. Quantitative analysis: data source

The quantitative investigation was an analysish& Spanish household’s expenditure on
transport. We undertook specific processing of ftata the Household Budget SurvésPF,
Encuesta de Presupuestos Familiares). This survey has been carried out every yeaes2006
with a yearly sample of more than 20,000 househ@hg, n.d.). The micro data is available
via open access on the INE’s internet site. Tha piegsented here cover the 9-year period 2006-
2014.

The EPF provides comprehensive details of the dvexpenditure of Spanish households
through 4 nested nomenclatures. Division 07 coweesport expenditure. It contains a
breakdown of all the expenditure related to passetignsport: purchase of vehicles (including
cars, vans, motorcycles and scooters, bicyclesgratipn of personal transport (spares,
accessories, repairs and servicing, fuel and matsy parking, tolls) and transport services
(fares of rail and road transport, air transporgritime transport, season tickets). For the
purpose of this paper, we also included in thesparnt expenditures “Transport-related
Insurance”, initially included in the Division 12Miscellaneous goods and services”). In the
same way, “Housing-related Insurance” was integratghin housing expenditure (Division
04).

Our analysis of household budgets using the EP&sExt on the social and the spatial effects
of the crisis. The social effects were studied ulgio household purchasing power, which is
measured in per capita expenditure quintiles. Trisé duintile (Q1) contains the poorest 20%
of households while the last (Q5) the wealthie$t28 households. The micro data of the EPF
do not provide precise spatial information. In aiar, it is not possible to identify the
residents of metropolitan areas. Thus, for assgsgpatial effects, we used a less accurate
indicator, the class of population density of thessof residential location (high-, medium- and
low-density), which is directly available in thetddase. The density classes are those used by
Eurostat and the European national statistical @gsr{Eurostat, 2003):

- high-density areas, at least 500 inhabitantd/km
- medium-density areas, between 100 and 499 inha&fikant;
- low-density areas, fewer than 100 inhabitantg/km

We have used two indicators, both at the overadli@éhe Spanish households as a whole) and
at the quintile (or residential location) level.eMVariation in expenditures, measured in absolute
value or through a base index of 100 in 2007 (#isé year before the beginning of the crisis),
shows how households have adapted their behautigir changing resources. The share of
total expenditure that is devoted to transport showether it becomes a lower or a higher
priority for households than other items. The tisegies, which were obtained either directly
from INE Base or by processing the EPF data, apeessed in constant Euros (2006 Euros),
unless otherwise specified. The statistical analysere conducted using the software R.



Regardless of the indicator analysed, we systelyicalculated the 95% confidence intervals.
These confidence intervals are featured in thadigwof section 3 in light grey.

2.2. Qualitative approach: in-depth interviews wWih authorities and operators

In addition to the quantitative analysis, we alsofgrmed a qualitative research through in-
depth semi-structured interviews. The informatiaswollected for the CIME research project
(Ray et al., 2015) in six metropolitan areas.

Among the existing qualitative techniques, the @pith interview is an established and accepted
gualitative social research method (Patton, 20@8akd et al., 2003) which is increasingly used
in transport research to provide additional comension elements (Hine, 1996; Hine and
Scott, 2000; Beirdo and Cabral, 2007; Tseng e2@09; Hrelja, 2015). We followed the general
process for conducting in-depth interviews: plaayelop instruments, collect data, analyse
data, and disseminate findings (Boyce and Neal@gR®e first identified the stakeholders to
be interviewed and then developed an interview gudth the questions or issues to be
explored during the interview, according to thretdfs:

- Has the mobility changed as a result of the crigifat other factors may have influenced
mobility in your Municipality/Region?

- What transport policy measures have been undertakeyour region/municipality in
response to the crisis?

- What specific actions concerning public transpog®y have been implemented: actions to
counter the crisis (e.g. investments, social faras)ions to reduce costs and actions to
optimize transport services?

The interviewees consisted of high-level persoengbloyed by the PT authorities and the main
transport operators. In view of the limited numbgpeople interviewed, two per MA, the list
of transport policy measures was complemented bgszcto official documents and a press
review. However, the list stated in this articleneither exhaustive nor official but it gives a
first categorization and some examples of trangpality measures in a time of crisis that we
have not found in literature except for D’Acierncaé (2014) who focused on public transport
network optimization.

The selected MA to identify the transport policyaseres are Madrid, Barcelona, Valencia,
Seville, Vitoria and Pamplona (Fig. 1). The firsuf are among Spain’s six most populated
cities. They have differing economic levels andrap®yment rates.

Table 1 sets out information on demographic andiapsize and PT travel demand for the
selected MA. Four MA present in 2014 moderate kewIPT use, with less than 100 annual
PT trips per inhabitant, while Madrid and Barcelam®w the highest rates, around 200 trips
per inhabitant. The reduction in the travel dembativeen 2007 and 2014 is observed in all
areas except for Vitoria, where a strong sustaeafbbility plan was designed before the
beginning of the crisis and implemented duringdhsis period.



BASQUE

Fig. 1. Location of the six selected metropolitan areasrfatepth interviews with public transport
authorities.

Table 1.Characteristics of the selected metropolitan area14.

Population Surface Annual PT VariaFion (%)_ of an_nual PT

Metropolitan Areas 2014 (km?) trips in 2014 trips per inhabitant

(inhabitants) per inhabitant 2002/2007 2007/2014
Madrid 6,454,440 8,030 219.6 -1,1 -20,5
Barcelona 5,026,709 3,239 182.1 7,8 -5,4
Valencia 1,910,206 1,415 914 1,4 -17,7
Seville 1,480,793 4,221 75.3 -9,4 -12,0
Pamplona 337,989 92 96.7 10,0 -22,1
Vitoria 242,082 277 78.1 0,5 60,4

Source: INE and Monzén et al., 2016.

3. Transport expenditure in the Spanish householduxlget in 2006-2014

The crisis and high rates of unemployment haversgvenfluenced the spending patterns of
Spanish households. Three approaches are appli¢kisinsection to present changes in
spending: overall household expenditure (3.1)) todéasport expenditure (3.2), and structure
of the transport expenditure (3.3). The amountsitspee indicated in constant Euros (2006)
unless otherwise specified.

3.1. Household budget: a tightening of belts

The average household budget, which increaseduantsly during the first half of the decade,
fell in constant Euros from 2008 onwards and imenirEuros from 2009 (Fig. 2). The decrease
continued until 2013 and slowed down notably in£2@1 current Euros and even increased
slightly in constant Eurdsbut it is still too early to know if the recovewill last. Family
budgets decreased by 2.2% per year in current El0<8.7% per year in constant Euros in
2007-2014. In 2014, the average household budgetonly 85% of that in 2007, in current

YIncrease not significant at the 5% threshold.



Euros, and 77% in constant Euros. The crisis retitice disparity between average family
budgets according to residential location. In 206@, average household budget was around
€32,000 in high- and medium-density areas and €879 low-density areas, while in 2014
the range of the average values was between €28h&flo density areas) and €22,000 (low-
density areas).

35000
—6- Mean
o CI-95%

30000
O O current

o0———o0

O~ Euros
25000 | . 2006
Euros

/

0——0

20000

15000

10000

5000

T T T T T
2006 2008 2010 2012 2014

Fig. 2. Average household expenditure in 2006-2014 (cuaadt2006 €).

Source: EPF data, calculations by authors.

Housing, the main item in the household budgetreimsed during 2006-2011 and then
decreased slightly during the next three years. @igGiven that total spending diminished,
the share of housing skyrocketed from a quartén@faverage household budget in 2007 to a
third in 2014. It reached its highest level in 20@9high-density areas, where housing
difficulties are more acute, and in 2011 in theeotéreas. In the low-density areas, the housing
budget then remained stable and thus the amo@li was higher than in 2007. Conversely,
in the other areas, spending on housing diminisiedi returned in 2014 to a level that is
comparable to 2007.

10000
—&- Mean
CI-95%
—————o0
| o—"2 \o\
8000 7 — ©=—o | Housing
o
=" \o
\°
6000 Tee
o
~—_
o——o | Food
9——o
-
4000 | \o
O\O\
®~,——o0 |Transport
2000 4 OTTTO—_
—_—,
—— oo T °——o—o——3 |Clothing
o T 9——o——o——o—° | Health

2006 20‘08 2010 20‘12 20‘14
Fig. 3. Average household expenditure on the main expamaditems in 2006-2014 (2006 €).
Source: EPF data, calculations by authors.
To withstand the simultaneous increase in houskpgmeses and the first impacts of the crisis,
households reduced the amounts they spent onitghes such as food, transport and clothing
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from 2008 onwards. The downward trend did not siilown until 2014 and the decrease over
the entire period was significant. In constant Butbe amounts spent on food, transport and
clothing in 2014 were respectively 74%, 65% and 58%hat they had been in 2007, while
the figure for housing was 97%. Spending on heatth maintained at roughly the same level
(€1,103 in 2007 and €1,043 in 2014).

3.2. Transport expenditure: an absolute and aveldecline

Of the main expenditure items, transport was orte@most affected by the crisis. The average
amount spent on transport reached its lowest lev2013 (slightly under €3,100), which was
63% of the amount spent in 2007. The fact thatspart expenditure declined faster than that
on other budget items meant that it accounted femaller proportion of average household
expenditure: it fell from 15.9% in 2007 to 13.6%2014, and even 13.2% in 2313

Transport expenditure is very sensitive to the eodn position of the household and two
phenomena can be observed (Fig. 4). As one mowes @5 (the 20% richest households) to
Q1 (the 20% poorest households), the decrease kepatronly smaller, but also appeared
later. As a consequence, transport expenditure habsed between 2007 and 2013 for the
richest quintile and remained fairly constant foe {poorest. The relative level of transport
expenditure and the way it has changed also vaweording to the economic position of
households (Fig. 5). Whatever the year, the wesdthilevoted a higher proportion of their
expenditure to transport than the poorest quintil@007-2014, the ratio rose in the case of the
poorest households, with a peak in 2013. The sleanained quite stable for the households
from the 2nd quintile and declined for the othets2 points for the 3rd quintile, -2.5 points for
the 4th and -4 points for the 5th. This shows thet harder for the poorest quintile to reduce
its transport costs than for the other quintiles.
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Fig. 4. Average household expenditure on transport in Z&! according to quintile (2006 €)

Source: EPF data, calculations by authors.

2 However, the decrease seems to have begun beéobeginning of the crisis because the sharertath f16.5%
to 15.9% between 2006 and 2007.
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Fig. 5. Percentage of transport in household expendituB®06-2014 according to quintile.

Source: EPF data, calculations by authors.

The level of transport expenditure is weakly linkedesidential location but the effect is more
noticeable for the share of transport (Tables 23nd@he more densely populated areas present
the lowest percentage of the household budgeigiusvoted to transpdrtin all three types of
areas, a significant drop was observed in 2009 thighlowest percentage in 2013. In 2007-
2014, the fall was 2 percentage points in the lamd high-density areas and 3 in the medium-
density areas.

Table 2. Average transport expenditure in 2006-2014, acogrdib population density of residential
location (2006 €)

Density 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
High 4874 | 4876 | 4683 | 4,011 | 3,995 | 3,724 | 3,599 | 3,464 | 3,538
(95% Cl) (4,676- | (4,682- | (4505- | (3,874- | (3.864- | (3,590- | (3,479- | (3,346- | (3,406-

5,073) 5,069) 4,861) 4,149) 4,126) 3,858) 3,718) 3,582) 3,670)
Medium 5593 | 5,642 | 5288 | 4,382 | 4,496 | 4,326 | 4,195 | 3,705 | 3,765
(95% CI) (5,315- | (5,368- | (5,055- | (4,191- | (4,282- | (4,128- | (3,994- | (3,550- | (3,597-

5,870) 5,916) 5,522) 4,574) 4,711) 4,524) 4,396) 3,859) 3,932)
Low 4691 | 4874 | 4913 | 4,159 | 4,088 | 4,264 | 3,887 | 3,682 | 3,845
(95% Cl) (4,450- | (4,636- | (4,696- | (3,963- | (3,911- | (4,088 | (3,739- | (3,539- | (3,694-

4,932) 5,112) 5,129) 4,355) 4,264) 4,439) 4,035) 3,826) 3,997)

Source: EPF data, calculations by authors.

Table 3.Percentage of household expenditure spent on waria006-2014, according to population

density of residential location

Density 2006 2007 2008 2009 2010 2011 2012 2013 2014

High 15.3 14.7 14.1 12.6 12.9 12.3 12.8 12(2 12.
(95% Cl) (14.8-15.8)| (14.2-15.2)| (13.7-14.5)| (12.3-13.0) (12.6-13.3)| (12.0-12.7)| (12.0-12.6)| (11.9-12.5)| (12.2-12.9)
Medium 18.0 17.4 16.7 14.6 15.3 14.7 14.P 13/9 14.
(95% CI) (17.4-18.7)| (16.7-18.1)| (16.1-17.2)| (14.0-15.1) (14.7-15.8)| (14.2-15.2)| (14.3-15.4)| (13.5-14.4)| (13.7-14.8)
Low 17.9 17.5 17.2 154 15.4 16.( 15.1 14|8 15.
(95% CI) (17.2-18.6)| (16.8-18.2)| (16.6-17.8)| (14.8-16.0) (14.9-15.9)| (15.5-16.5)| (14.7-15.6)| (14.4-15.3)| (14.8-15.7)

Source: EPF data, calculations by authors.

Transport expenditure has dropped markedly duitwegctrisis, but it is nevertheless still the
third highest item of expenditure. The change i@ pmoportion of expenditure devoted to

3 The 95% confidence intervals never overlap betwearthe one side, low or medium density areasoanthe
other side, high density areas. It is not the te$eeen medium and low density areas.
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transport appears to be related to the residelutation and the purchasing power of the
household.

3.3 Structure of transport expenditure: new catbénhot seat

Transport expenditure is made up of the purchast afopersonal vehicles and the costs of
transport use (operating costs for personal vehialed fares for urban and inter-city public
transport}. These items showed very different patterns ohgbdgFig. 6).
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Fig. 6. Average household expenditure on transport par iite2006-2014 (2006 €).

Source: EPF data, calculations by authors.

The annual amount spent on vehicle purchase dect@asch quicker than transport use: it fell
63%, from €1,800 in 2007 to €680 in 2014. Theihhainly due to the purchase of new cars
for which the decrease was significant from theyJusginning of the crisis (-22%) (Fig. 7).
Despite the fact that the incentive schemes to taiaithe sales of new vehicles (200GHd
PIVE®) definitely helped either to stop the decline @0dr to slow it down slightly (2013), in
2013 households spent the lowest amount on new &aysarter of the amount they spent in
2007. However, in 2014, in the context of a sligitrease in total household expenditure (in
constant Euros), this percentage increased to 34be@mount in 2007, while the figures for
second-hand cars and motorcycles were 48% and 89pectively. Counter to these trends,
purchase of bicycles has risen (+28% between 2602@14), but the expenditure involved is
still very small (on average €15 per householddh4).

The amounts allocated to vehicle purchase and #yetley have changed are very similar in
the three categories of urban density. However,differences between the quintiles are
important and the level of spending on vehicle pase is hierarchical. In 2014, the most
affluent 20% of households spent three times th& @mmount spent by the other 80% of
households on vehicle purchase. While the amouy@stn vehicle purchase fell in all the
quintiles, the collapse of the purchase of new,cdrewn in Fig. 7, was essentially due to the
households in theand, above all, thé™quintile. A household of thé™quintile devoted on
average €5,100 to the purchase of new cars in B00Dnly €1,430 in 2013. It is also the

4 These analyses do not consider expenditure oargkair transport which accounted for between 26638 of
household expenditure over the reporting period.

5 Plan 2000E: national scheme of direct aid forghechase of cars between 2009 and 2010.

6 Plan PIVE: national program of incentives for effint vehicles between 2012 and 2013.
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wealthiest households who drove the change in tvesidle in 2014 as their spending on new
cars rose to €1,930.
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Fig. 7. Average household expenditure on vehicle purchaserding to vehicle type in 2006-2014
(2006 €).

Source: EPF data, calculations by authors.

Spending on transport use fell from €2,960 in 2@082,433 in 2014, i.e. by nearly 20%. About
90% of this amount was for personal vehicles, 6%afban PT and the rest for inter-city PT,
without any substantial changes in their relatmportance in 2006-2014. Expenditure on all
these items has declined since 2007, slightly aradieally in the case of urban public transport
(Fig. 8). The use of passenger cars declined i@ megular manner than the two other items
(Fig. 9). The decrease in spending in a context aée in unitary prices of fuel and public
transport fares (Cascajo et al., 2014) indicatgeater fall in the amounts consumed. Table 4
shows that the amount of fuel bought annually bghd@ousehold has shrunk by one quarter
since 2007.
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Fig. 8. Average household expenditure in the use of pukaitsport modes for all households
(2006¥€).

Source: EPF data, calculations by authors.
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Fig. 9. Average household expenditure in the use of mitr@insport modes for all households
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Source: EPF data, calculations by authors.

Table 4.Household fuel and lubricant consumption in lities2006-2014 (base 100 in 2007)

2006 2007 2008 2009 | 2010 2011 2012 2013 2014
Volume | 92.3 100.0 98.0 93.7 88.5 83.6 77.1 73.4 72.9

(95% Cl) | (90.3-94.3)| (98.1-101.9)| (96.0-100.0)| (92.0-95.5) (86.7-90.3)| (82.0-85.2)| (75.5-78.7)| (71.9-74.8)| (71.5-74.4)
Source: EPF data, calculations by authors.

The overall decline did not apply to householdshia F' quintile. Until 2012, their spending
on personal vehicles remained fairly steady, wihér spending on urban PT increased (from
€69 in 2007 to €96 in 2012). In contrast, during tfext two years, while their total budget
continued to decline, their spending on the usiefdifferent modes of transport exhibited a
downward trend (a 10% fall in 2 years). The differes due to residential location were less
marked. However, the drop in spending was the sstalh the low-density areas because of
the relative stability in the amounts spent on apeg cars: a 9% drop between 2007 and 2014
(compared to a drop of 22% and 25% respectivehigh- and medium-density areas).

Households thus reacted promptly, in the very fystr, to the onset of the crisis by
considerably reducing their purchases of new agitbout turning towards second-hand cars
or motorcycles (the growth in spending on bicydles been inconsequential). Spending on
vehicle purchase then continued to be graduallyfuotiier, but without any real reduction in
motorization rates (Cascajo et al., 2014). Spendmgransport use was also affected by the
crisis, but less significantly. These overall effemust be however qualified according to the
type of household: those whose resources (monegaources or modal opportunities) are the
lowest have fewer adaptation alternatives and lsethe least able to reduce their transport
costs. This echoes previous findings (Arcadis e8l12; Li et al., 2015).
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4. Strategies implemented by the Public Transport Athorities

After having exposed how the crisis has changetkpet of household transport expenditure,
this section analyses how PT authorities and opesaeacted to the crisis. It brings together
the main measures taken by six MA authorities (MBdBarcelona, Valencia, Seville,
Pamplona, and Vitoria).

D’Acierno et al. (2014) and Veenman et al. (20186npout that the literature contains very
few examples of austerity measures in the trangaator during the crisis. Measures that are
mentioned in the literature and official documentsre used as a starting point for the
discussion with the interviewees from PT authositdad operators. Although they mentioned
some new items during the interviews, the resatsot be considered as a comprehensive list
of austerity measures. A systematic survey withrgdr panel of cities would be necessary to
assess the importance (according to the numbaetied concerned) and impact of each of the
stated measures on cost-reduction and networkesftyg.

Transport authorities reacted to the crisis in sBsmewhat contradictory ways. A first set of
actions aimed at increasing the number of passsfageain. Because there was no improvement
in travel demand, then they introduced on the @rehausterity measures to reduce costs and
on the other hand, measures to increase revenueh aimed to partially offset the public
budget cuts. Well-organised and powerful publichatities were able to identify coherent
strategies, taking the opportunity presented bydfigis to find new resources (including
advertising) and optimize transport networks. Saities which had well-defined long-term
strategies even benefited from economic stimulumnglto implement the infrastructure
investments needed for network development. Howawany recovery plan budgets were
spent on conventional maintenance (reconstructicmdewalks for instance) with no impact
on crisis-resilience or the quality of the trangpuatwork.

The strategies of the public authorities have fedusn service reductions (leading to a
deterioration in the quality of services for usefaje increases, and other types of optimization
that have no impact on transport provision. Tabgh&ws the different types of actions taken
in the surveyed cities.
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Table 5. Classification of measures taken during the chigithe Spanish metropolitan areas selected.

| Madrid | Barcelona | Valencia | Seville | Pamplona |

Vitoria

1. Public transport supply

peak hour

X

X

X

Reducing the

frequency and off-peak

X

X

operating times on

routes night

X
(metro)

X
(metro)

X
(1%t& last
services)

Closure of bus routes

X

X

X

Network redesign: reduce total
length of routes with more
transfers

X

X
(with new
tramway)

Stopping or slowing of network
development

X

2. Fares

Rise in fares (catching up with
several years of limited increas

X
(with new
tramway)

Limited fare increases during
crisis

Limitation of services for which
travel pass can be used

3.1 Other measures: Measures

with no im

act on traport supply

Renegotiation of subcontractor
contracts

> X

Major reduction in PT authority
personnel and closure of
transport agency

Limitation of the number of
reserve bus drivers

Closure of information booths i
metro stations

Renewal of light bulbs

3.2 Other measures: Rolling stock

Investment in high-efficiency
rolling stock to save fuel

Delay in rolling stock renewal

Bulk purchase of rolling stock
and other supplies

Cuts in use of environmentally
friendly fuel

3.3 Other measures: Increase i

n ancillary revenues

Advertising

X

X

Increases in parking charges

X

3.4 Other measures: Actions in

favour of alternatie modes

Actions in favour of alternative
modes

walkways
and bicycle
lanes

bicycle
lanes

dial-a-ride
operated by
taxis

cycling
plan

Source: Interviews with public transport authostand operators; Ray et al., 2015; Castillo-Manzdrad., 2015;

Marqués et al., 2015.
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4.1 Measures concerning public transport supply

Many of the measures implemented by the transpnioaities attempted to make immediate
cuts in transport supply by reducing levels of s@nand/or reorganizing the bus network.
These types of measures have been categorizedAnydno et al. (2014).

Many networks preferred to reduce the frequendyusfservices rather than to close a bus route
completely. Madrid has mainly reduced off-peak g@s. Barcelona refused to carry out peak-

hour reductions, except for some intercity busasntade considerable reductions to off-peak

services, especially for routes servicing indubtzianes. Seville reduced bus frequencies,

eradicating more than half the increases in sesuicat had taken place on the network since
2001. Pamplona cut some low-traffic routes, replgechem by on-demand services operated

by taxis. Moreover, the city reduced the numbdyusfes and reserve drivers at night and during
weekends, with possible impacts on reliability.

Reducing operating hours is one of the most fretipebserved measures for decreasing
operating costs. The Metro in Barcelona, which ugedun 24 hours a day, now closes at
midnight on Monday to Thursday; the Madrid metmsels at midnight on Sunday to Thursday,
compared with 1:30 before the crisis. Similarlye ity of Pamplona has reconsidered the
viability of the first and last services on eacls Iboute on the basis of their occupancy.

Vitoria and Barcelona have optimized their bus meks by replacing their traditional routes
with a new orthogonal grid schef&eeping similar trip times but requiring moreniséers.
This model was successfully implemented in the @ityitoria in 2009. Implementation began

in Barcelona in October 2012: it is being carrietlgradually and the network has not yet been
finalized. Operating costs have consequently beénaed by some 10%. These measures show
a desire to rationalize the allocation of resournexder to achieve a better cost/benefit ratio.

Measures involving transport supply in the mediuntioog term were also taken. Almost all
the surveyed cities had to stop or suspend théwark expansion plans:

- Madrid stopped the construction of the suburbamwesi line to the town of Navalcarnero
30 km away;

- Barcelona suspended extensions of metro linesabd9a0;

- Seville suspended work on metro lines 2, 3 and 4;

- Vitoria had to abandon the expansion of its bikersmetwork due to financing problems
and slowed down the construction of its tramwayalse of the crisis.

4.2 Fares

The cities generally increased their fares in it inflation. In Seville, the public authority
chose not to apply fare increases in the critidalsyears. Such action to limit the pressure on
users has a cost. Indeed, the public service dedegaontracts guarantee operators fare
increases each year. Public authorities have teermpkfor the loss of income if they do not
apply the terms of the contract. The difficultyagdplying measures in the case of large long-
term concession contracts is also stated in Veerehah (2015). In Vitoria, however, a fare
increase coincided with the commissioning of tlemtiay lines which constitute a marked
improvement in the transport supply. In other cafsees were increased indirectly, by reducing
the services previously included in the price ef season ticket, as in Seville.

" The orthogonal network is basically a square lmig/ark substituting direct connections by tripshaat transfer
between routes. The consequence is a significdott®n in the total length of bus routes (and thuecrease in
operating costs) but with more transfers, whichlieggpenalties for users in terms of inconvenieaog time.
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Some networks offer social fares. These are gdpesabsidised by social services and are not
always integrated within transport policy. Butimeés of crisis some social services have also
had to make budget cuts and remove subsidies. len¥a, the "youth" subsidy, funded by
social services for young persons was abolish@@1i. However, it was reintroduced in 2014.
Social measures are still particularly advantagemusome networks, as in Barcelona where a
guarterly subscription provides an 80% fare redunctor the unemployed.

4.3 Other measures

The stimulus policy and the quest for long-termt s@s/ings have sometimes accelerated the
replacement of rolling stock with more efficient deds, or attempted to achieve economies of
scale by making bulk purchases for several urbawarks (buses, other supplies), as in
Andalusia. To achieve cost reductions in the slhod medium terms, the Madrid metro
replaced standard light bulbs with LEDs in ordeirtake energy savings of up to 75% and
reduced the ancillary services provided to userslising 25 reception rooms.

Conversely, some networks have increased theitlarycrevenues. In particular, Madrid has
made use of advertising. Some metro lines are spedsind take on the name of the sponsoring
brand, as is the case with Vodafone, the mobileiatednet operator: travellers now talk about
“Vodafone line 2" or "Vodafone Sol" station. Thetwerk also plans to provide sites for the
stores of sponsors like Carrefour, a major retadimc.

One major problem, not listed in the table, wassediby the cut in the planning budget. Some
cities delayed their regular mobility surveys (MddiSeville, Navarre among them) meaning
they had less data to take informed decisions. Jdmae happened with the budget for
consultancy studies that could have helped thenenstehd how to improve the efficiency of
PT services.

Most of the mentioned measures were directly linkeethe crisis, but some were introduced
for other reasons. Cities like Barcelona and Végursued the strategy they had outlined in
their sustainable mobility plans despite the crifi®e city of Vitoria, for example, significantly
increased parking charges in its city-centre in®2®0the middle of the crisis. This measure,
which was part of the plan for sustainable mobilityhe city and made it possible to increase
ancillary revenues, has enhanced the overall caberand success of the restructuring of the
public transport system (the construction of thes memway and the rationalization of bus
routes) and the actions in favour of cycling. Beyspecific transport measures, Barcelona lays
the emphasis on transport links and urban planrang, encourages the empowerment of
secondary centres in its first and second suburbgs to limit the need to travel to the heart
of the city, thus reducing transport costs in aetiof crisis. The motivation behind such
measures is mainly environmental.

5. Discussion and conclusions

Most analyses of the crisis impacts focus on davaring a short time span. National and local
public institutions in charge of data collectiordgmocessing are also sensitive to the economic
context and have to cope with substantial cutaublip finance. This is the case, for example,
for mobility surveys, whose production has slowedd markedly in nearly all Spanish cities
(Monzén et al.,, 2008; Monzén et al., 2013; Monzdnak, 2016; Centro de Estudios
Ambientales, 2015). In this paper, we have analgdeoshges on household transport budgets
over a 9 year period (2006-2014), which coverseti of economic growth and the economic
crisis.
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The Spanish economy was growing rapidly at an dmateof 1.4% until 2007 and then shrank
by 1.1% per year up to 2013. The impact of theixms urban mobility resulted in a net

reduction of over 10% in both car mileages and #&t The latter is somewhat unexpected
and probably due to reductions in both the demane and the supply side: reduction of
commuting needs because of the high rates of ursgmmgint and reduction of services (number
of routes, frequencies, etc.) implemented by trartsguthorities to reduce costs. Part of the fall
of car mileages could be linked to the peak trghenomenon, e.g. Spanish youth licensing
rates increased modestly between 1999 and 2008k @ind Shoettle, 2012) and household
motorisation rates remained stable during the srsven though new car registrations
plummeted. Research on peak travel has shown egdbat the driving factors of car use are
of different types, they interact in a complex waggd the influence of economic factors has
changed (Goodwin and Van Dender, 2013). Future tammgntary analysis in terms of peak

travel, which need long-time travel data bases|dehed additional light on changes on car
use during the crisis.

The intensity and duration of the Spanish econamsis give rich insights into the trade-offs
households made between income reduction and teneppenditure, and the adaptation
strategies that public authorities adopted to managbility. Families had to face two
interconnected problems: an increase in the numbenemployed members and a reduction
in available household budgets for their expenSes.findings show that transport was one of
the most affected items in the household budgetthecamounts allocated to transport are
highly dependent on car use and purchase. Accotditige aggregate trends observed in the
results, we can interpret that households madéimas of economic decisions: not to buy new
vehicles (sales have dropped by 63% between 2087268t64), and to reduce the use of
transport, particularly cars, as much as posséxpdnditure has fallen by 18%). However, the
situation differs considerably according to themomomic position. The households in the
poorest quintile were unable to reduce their trartspxpenses possibly because their budgets
were already tight and were dedicated mainly tolipubansport, which suffered from the
higher fares. The transport expenditure of poorskbolds rose from 8.3% of their total
expenditure (2007) to 9.6% (2013). The effect & thisis was exactly the opposite for the
wealthiest quintile: their expenditure dropped fr@iPb6 of their total expenditure (2007) to
15.7% (2013). This could mean that the wealthy hragee options to adapt to the crisis since
they can delay the purchase of a new car andlikaly that they can also make fewer non-
commuting trips and, more generally, modify theohity patterns.

There are also differences in adaptation accortirfpe density of the residential area. The
results give some insights on the difficulty thasidents of low density areas may have to
change their mobility behaviour, as this group eglitheir expenditure by only 9%, whereas
those in medium or high density areas saved up%. Z'his suggests that the inhabitants of
Spanish low density districts are more car dependeving few or no alternatives to car use
for their daily trips, similarly to the “forced cawnership” in the Melbourne suburban areas
(Currie et al., 2009) and the car as “essentiabroter to maintain a reasonable minimum
standard of living” in English rural areas (Smitrag, 2012).

The reduction in public budgets together with tbhpublic transport demand have forced
public transport authorities to implement a varietyneasures to reduce operating costs and
make transport systems more efficient. The studh@kix metropolitan areas reveal a variety
of actions to cope with the reduction of subsidiesme of them did not influence transport
provision and set out to provide some extra incomew advertising campaigns, renting public
spaces for commercial activities in metro and basamns, cross-subsidies between parking and
public transport, etc. However, most decisions dimaé reducing public transport supply
(closing some low demand routes, reducing servieguiencies and operating hours) to
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decrease operating costs, and increasing farespnoarder to increase the operator’s farebox
revenue.

Some Spanish cities have been able to improvediermance of their network, maintaining
trip times but with more transfers. Others, whosedet's fragile equilibrium was quickly
destroyed by the crisis, had to reduce transpeprlgsystematically, with no time for planning.
The primary objective was to improve in the sherirt the economic efficiency leaving aside
in many cases effectiveness considerations ofoite public transport systems (Karlaftis and
Tsambulas, 2012). All areas, except Vitoria, hawens a loss of PT efficiency (Alonso et al.,
2017). For further research, a detailed assessafigéhe usefulness of these measures on the
economic health of PT operators and their impactransport demand would be necessary.
Future research should also evaluate if specibags of population have been more negatively
impacted than others; for example, the reductiolewéls of service may have affected more
the residents of the suburbs and the off-peak Hexrgethan the residents of central areas and
the peak-hour commuters. Analysis of disaggregdétad on daily travel (i.e. household travel
surveys) and in-depth interviews of householdshair room for manoeuvre and adaptation
strategies would shed additional light on thesestjoles.

Our analysis shows that the adaptation is easi¢héovealthiest public transport networks (but
this applies also to households as seen abov&iafall parties take more resilient decisions.
Some of the measures that were applied becauskeotrisis were intended to improve
efficiency. They could therefore be appropriateremader normal conditions, in the absence
of a crisis (Alonso et al., 2015). These measuresemlly target sustainability and the
environment by reducing transport intensity and @ependency and by promoting public
transport and bicycle use. Well-designed policiesla achieve synergies resulting in more
sustainable modal splits, as in the case of BaneglWitoria and Valencia, where the part of
motorised private vehicles has decreased. Otheonactcould include a greater use of
information and communication technology that malance access to services and mobility
and improve the quality of public transport sersi¢&rieco, 2015; Morfoulaki et al., 2015).
These actions should be further supported by areahéong-term land-use policy aimed at
limiting the urbanising areas (Gonzélez Pérez, 2@@d increasing functional mixing and the
density of economic activities and residences.

Despite the limitations of this study, it providegidence that may help stakeholders in the
difficult exercise of finding ways to address thgpacts of an economic crisis on mobility. In
the medium and long term, reducing car dependeerlpsho reduce overall costs for public
authorities and households. However, this is oolysible when the quality and density of PT
supply are really high (Preston and Rajé, 2007)walnen clear measures are taken to control
urban sprawl (EEA, 2006) and achieve mixed land-ligdficient public transport systems can
be achieved in wealthy periods, they will be masilient in periods of recession.
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