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Examining the changesin car owner ship levelsin the Greater Dublin Area
between 2006 and 2011

Abstract

The aim of this study was to examine the changing nature dfveaership in the
Greater Dublin Area (GDA) and to determine the chareties of households most
likely to have changed their car ownership levels between 26662811. The
analysis was carried out using the census data from 2006 andA&@ddltinomial
logistic regression model in tandem with geographic informasgstem (GIS)
visualisation was used to examine the impact of a set ofidudil, household and
transport characteristics on average car ownership levieés fiidings demonstrate
that the age of individuals, the year their household was rooted, residential
density and the mode of travel to work had an impact on the eharogr ownership
levels over the study period. Rail availability had sigaificinfluence where there
was a decrease in average car ownership levels. Hovikeampact of bus transport
on car ownership levels was less apparent. The study wagasest the background
of the worst economic recession in the history of the Isistte and the impact this
had on the findings cannot be ignored. Nonetheless, by identifying hodsdikely
to have changed their car ownership over the study period the fndiay assist
policymakers in the future as they attempt to create trangptatives which will
encourage more sustainable travel modes.

1. Introduction and Background

This paper examines changes in average household car owrevshipin the GDA
between 2006 and 2011. A multinomial logistic regression modeltheas used to
ascertain the specific characteristics of individualsdjvin areas with changes in car
ownership levels. The time period of the study is particulamteresting as it
encompasses the height of the economic boom in Ireland, the sulisezpession
and beginnings of a possible recovery. It is hoped that the fawgoffer a useful
insight to decision makers, transport planners and automobile acimafrs as they
give an indication of the demographics of people likely toaghaheir car ownership
patterns over a period of time. However, recent resdmstshown that the recession
has increased the use of unsustainable transport modes due to howsiEas with
poor access to public transport (Caulfield and Ahern, 2014).

Up until the early 1990’s Ireland had one of the lowest levietaioownership
in the European Union (EU). The economic boom, in the 1990’s,oled liuge
increase in car ownership and brought levels on par with our Eurcpeaterparts
(National Transport Authority, 2012). This increase in car ovimgreas been a
worldwide trend over the past two decades (Pongthanaisawan aagip&tana,
2010). Economic prosperity and attractive bank lending rates bieaithuring the
period 2001-06 contributed to this increase in car ownership levelseland
(Morgenroth, 2002). In Ireland, the number of private vehiclew dne 28% during
the period 2001 — 06 (CSO, 2012a). Presumably as a resit e€onomic recession
the number of private vehicles in Ireland fell in 2009, as loa seen in Figure 1.
There has also been a reduction in new private vehigjstrations since 2007
(Figure 2). This reflects the ageing nature of the privagteicle stock in Ireland.
Despite this, in 2011, 1.36 million households had access tosawlea car which is
an increase of 186,000 (16%9n 2006 (CSO, 2012a). Besides affecting car
ownership, the economic recession also impacted upon the workiiorite context



of this study it is important to note that within the statnumber of workers fell by
6% from 1,892,787 to 1,778,400 over the study period (CSO, 2012b). Heamessy
Toll (2011) using more recent data predicted that there woulddomillion vehicles
in Ireland by 2025. This forecast suggests there will be a tiedua the growth of
car ownership levels witnessed during the ‘Celtic Tigea er

The results presented in this paper build upon those presentealulfield
(2012) in demonstrating how car ownership levels are changing iregien. The
research presented in this paper builds on this work and showsdroswnership
levels in the GDA have begun to increase again as shovine imd¢reasing numbers
of newly registered cars in 2012 and 2013 in Figure 2.
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Figure 1 Growth in car ownership levels 1976-2010 (CSO, 2011)
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Figure 2 Newly registered vehicles 1997-2013 (CSO, 2014)

The trend in increasing car ownership in Ireland can belglseen when examining
the mode of travel to work over the last 25 years. Figungl3ights this relationship



and the dominance of driving to work since 1986. The number of pgapkding to
work by car, in Ireland, has been progressively increasingra®dl1l accounted for
69% of trips. The percentage of people traveling to work ondndtby bicycle has
decreased since 1986. Over the same period the percaritpgeple traveling by
train has increased (2%) while those travelling by busdeascased (4%). However
in recent years there has been a rebound in the use afhgcyol Dublin and
significant increases in this mode of transport have oaturréDublin (Caulfield,
2014). In 2011, public transport accounted for only 8% of the totahggarto work.
The increase in car ownership has also had a major iropatie number of children
traveling by car to school: increasing from 19% in 1986 to 49201l (CSO, 2011).
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Figure 3 Mode of travel to work 1986-2011

The GDA encompasses Dublin city and county together with couvifieklow,
Kildare and Meath. The GDA is situated on the east cdabkedsland. According to
the Central Statistics Office (CSO) the population of tiBAGn 2011 was 1,804,156
which equates to 39.3% of the total population of the Republielkaind. This region
has experienced a 34% growth in population since 1991. Dublin @tjois density
city with widespread urban sprawl occurring in the GDAiagrg Employment is
concentrated in the city centre and the inner and outer subfuthe city (National
Transport Authority, 2007).

The main objective of this study was to determine whabfadtave impacted
upon the change in household car ownership in the GDA. The studyukdb
compare average household car ownership levels in 2011 toadh®866. The study
will give a greater understanding to transport planners angiolesi makers with
regards to the effects of transport initiatives on housetaridwnership.

2. Literature Review

A considerable amount of research has been conducted to exthmideterminants
of car ownership worldwide. These have focused on predictionsdbas (1)
demographic characteristics, (2) socio economic charaatsriatid (3) transport
characteristics. Clark (2009) used a relatively newrtegie of rough sets analysis to
identify the determinants which influence car ownership in adtmid. Using the



British National Travel Survey, the study found that incomenber of residents and
household composition are all significant factors in determiningséiwold car
ownership. Using a multinomial logit model, Bhat (2007) considdrecetfects of a
range of variables on the car ownership in the San FranBiag area. This study
found a high propensity to car ownership if the commute time is &orya low
propensity if the cost of the commute is high. Giuliano andy®a(2006) proposed
that the rise in car ownership as a function of per capitame is because time is
more valuable.

Several studies have combined datasets to estimateragidt car ownership
levels. Whealan (2007) used a combination of the NationakeT&urvey, a family
expenditure survey and census data to examine car ownership WKt The idea
that car ownership can reach saturation levels wasexamined in this study. It
found that less densely populated areas and households with three adoltsdave
the highest saturation levels. It predicted that car owiessill increase across the
UK until saturation levels are reached. Car saturationalgasthe focus of a study by
Delbosc (2013) which revealed that large households are leg ik saturate than
small households. This can be explained by the greater opposututiear pool
which are available in households with more adults. DargayGately (1999) using
data compiled between 1960 and 1992 forecasted that in Irelandtith@frcars to
population in 2015 would be 0.52. This approximates to 2.1 million Tais.relied
on an economic model based on car/population ratio as a functioer-afpita
income. It assumed economic growth per capita would continuethetcfuture.
However, the accuracy of their forecast is questionalkngihe economic boom the
country experienced between 2002 and 2008 and the depth of the subsequent
recession.

The research presented in this paper examines the impattadtess to
public transport has on car ownership levels. Several otlrors have also
examined how public transpor access impacts on car ownerhsip.aggoigate
choice model based on a questionnaire of Taiwanese car onenesded the impact
of transport on car ownership (Chiou et al. 2009). Taiwan isyanith a high car
dependency. The study suggested that cities with convenient pravigport may
reduce the dependency of residents on the private car. KirKian004) using an
ordered logit model also found that access to public transpdtteibinited States of
America (USA) had a large negative impact on the numbenisf @wned. Further
research in Ireland by Nutley (2005) identified that theogeof rapid car ownership
growth in Northern Ireland (1979-2001) coincided with incregeathey lengths to
urban centres and reduced public transport use.

Several studies have looked at trends in car ownershop .l&ider and
Vance (2013) predicted that car ownership will rise in Germanty 2030 despite a
reduction in the population. While the average age of tsé population will have
increased considerably by 2025 (Forfas Ireland, 2009) this mayesatt in a
decrease in car ownership levels here. In the United Kingdit€), Whelan (2007)
has predicted that by 2031 there will be a 16% increase in theemwhhouseholds
with two cars and a 39% increase in households with three oraause

This literature review has examined car ownership undenger of different
headings at it was found that key factors which impact upon liadag income,
household compaosition and public transport availability. Howeverg tremains a
paucity of data on the characteristics of households in afg@iah have seen a change
in average car ownership levels over a period of time. Funttve a comparison of



car ownership levels between the main urban centregelantd has not been
undertaken.

3. Methodology and data

3.1 Data used

The data used in this study was taken from the 2006 and 2011 adribaslirish
population. The census is conducted every five years by theaC8tutistics Office
(CSO) and includes all individuals present in the country anghrticular date. The
data used in this study was taken on the nights of Sundé&/Aﬁﬂl 2006 and
Sunday, 16 April 2011. From this data an anonymised set of records dhkeRlace
of Work Census of Anonymised Records (POWSCAR) is compiled. POAR
2006 details the journeys to work of individuals aged 15 yeaag®for over, while
POWSCAR 2011 includes information on individual's journeys to warkpsl and
college.

Within the POWSCAR dataset different personal, household anckltr
characteristic variables are defined for each entrysdlmeclude age, gender, highest
level of education completed to date, socio-economic groupgholgscomposition,
year household was built, residential area type, mode ofl ttawsork, school or
college, time of departure to work, school or college, joutimeg to work, school or
college, number of cars or vans available for use in the hoasdboation of usual
residence and location of place of work, school or collegepdRelents are
responsible for reporting on the variables in the census. Unfortyata on income
is not available.

3.2 Model formulation

The number of workers and the number of cars in each of thagers households
was extracted from the dataset. This information was tised as an approximation
for the average car ownership per household in each electoisEibdiVED) as per
Equation 1. The values for 2006 and 2011 were then compared for €atb E
determine if an increase, decrease or no change in thegaveaa ownership per
household was experienced. A new variable was then creathd 2011 datasdb
illustrate this finding. The increase or decrease was gagem percentage of the
average car ownership level per household in 2006. No changeawarship was
defined as having a value between -1% and 1%.

Equation 1

. total number of cars available to workers in ED
Average household car ownership :
total number of workers in ED

To enhance the understanding of the average household car ownergtepGDA,
the data was mapped using ArcGIS. Maps were produced f@DKeto represent;
average car ownership level in 2006, average car ownershapife2011 and the
change in average car ownership between 2006 and 2011.

A multinomial logistic regression model was used in thesearch to
determine the factors which have influenced the changerérage car ownership
level per household between 2006 and 2011. Multinomial logisgiession is a
form of multiple regression in which a number of predictorswumed to calculate



values of a single nominal dependent variable. The dependeablgansed in this
model was the change in average car ownership level perifubdiser eachED. The
dataset was segmented into three groups: EDs which have shoimtraase’ in
average car ownership levels, EDs which have shown a ‘decrgmaverage car
ownership levels and EDs which have shown ‘no change’ in aveagewnership
levels. The objective of the regression modelling idirid the predictor variables
which identify the category which an individual is most likelyoa member of. In
doing so it also effectively identifies the variables whiate not effective in
distinguishing between different categories of the dependeablar

The model analyses the relationship between individual, housetrald
transport characteristics and the probability of being fromaréiqoular region. The
logit is used to predict category membership. The model udass tthe form of
equation 2:

Equation 2
logit(77) = |ogeliza+,3| +OH +)T +e
/]

Where:

n - probability that event Y occurs (person lives in an aredah wan
increase/decrease/no change in average household car owrarship |

a- intercept value,

BI - set of individual specific characteristics,

6H - set of household specific characteristics

yT - set of transport specific characteristics

e - random error term (ignored as it is not used for making preas)

Table 1 Description of variables examined

Age 15-24 =1 if age 15— 24
25-34 =1lifage 25-34
35-44 =1 if age 35 —44
45-54 = 1if age 45 -54
55+ (Reference category = age 55+)
Areatype Urban area of 0 -999 =1 if: Urban area of 0 -999 people
people
Urban area of 1,000 - =1 if: Urban area of 1,000 - 1,499
1,499 people people
Urban area of 1,500 - =1 if: Urban area of 1,500 - 1,999
1,999 people people
Urban area of 2,000 - = 1 if: Urban area of 2,000 - 4,999
4,999 people people
Urban area of 5,000 - =1 if: Urban area of 5,000 - 9,999
9,999 people people
Urban area of 10,000 - =1 if: Urban area of 10,000 - 19,999
19,999 people people
Urban area of 20,000 - =1 if: Urban area of 20,000 - 49,999
49,999 people people

Urban area of 1,000,000

(Reference category = Urban area of



people or more 1,000,000 people or more)

Year dwelling built  Not stated = 1 if: Not stated
Before 1919 = 1 if: Before 1919
1919 — 1945 = 1if: 1919 — 1945
1946 — 1960 =1 if: 1946 — 1960
1961 — 1970 =1if: 1961 — 1970
1971 — 1980 =1if: 1971 — 1980
1981 — 1990 =1if: 1981 — 1990
1991 — 2000 =1 if: 1991 — 2000
2001 — 2005 =1 if: 2001 — 2005
2006 or later (Reference category = 2006 or later)
Mode of travel to Walk/Cycle =1 if walk/cycle
work Bus =1 if bus
Train =1 if train
Car — driver =1 if car - driver
Car — passenger =1 if car - passenger
Other means = 1 if other means of travel
Work mainly at or from (Reference category = work from home)
home
Bus stops per 1000 None =1 if none
people 1-5 bus stops = 1if1 - 5 bus stops
6-10 bus stops =1if 6 - 10 bus stops
11-15 bus stops =1if 11 - 15 bus stops if none
16-20 bus stops =1if 16 - 20 bus stops
21+ bus stops (Reference category = 21+ bus stops)
Rail availability No =1if no
Yes (Reference category = yes)

4. The change in car ownweship in the GDA between 2006-2011

Figure 4 maps the average car ownership level per househaddch ED GDA in
2006. The sub map presented focuses on the Dublin metropolitanwite the
surrounding areas consisting of the counties Meath, Kildare ankldwic It can be
seen that the areas with 2 or more cars per household atg loeated in rural parts
of Meath, Kildare and Wicklow. Indeed, urban areas withas¢hcounties have lower
average car ownership levels compared to their ruratitemids. The lowest average
car ownership levels per household are located in Dublin cityecantd immediate
surrounding areas. Generally the level of household car owpenstieases the
greater the distance from the city centre.



Figure 4 GDA average car ownership level per household 2006

Similar patterns of car ownership levels were evidenhén2011 census (Figure 5).
Again the counties of Meath, Kildare and Wicklow have theonitgj of EDs where
average car ownership levels are greater than two perh@ds®ublin city centre
has the lowest levels of car ownership with levels irgirgaprogressively moving
out from the city centre. The regions identified in northtveesinty Dublin in 2006
still have car ownership levels greater than two. As in 2866ED with the lowest
car ownership level is the North City (0.22 cars per houdghol



Car ownership level 2011
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Figure 5 GDA average car ownership level per household 2011

Average car ownership levels have changed by more tharefi%dn 2006 and 2011
in the many of the EDs in the region (Figure 6). Many rurahs experienced a
decrease in average car ownership levels. Focusing on Dullitheie has been a
decrease in car ownership levels in the Docklands as welbme other parts of the
inner city. In the inner suburbs, however, there has been aitergase, particularly
south of the river Liffey. In western areas of the cityatied within the boundary of
the M50 motorway (Ring road around Dublin City) the level @f ownership has
increased, but by different margins, 1 - 8.9% compared 8691 %.



Figure 6 GDA change in average car ownership level 2006-2011

Table 2 contains descriptive statistics of the working populaifothe GDA and a
description of the variables examined in the regression limgdeThe first column
presents the average figures for workers in this regienpther three are segmented
by changes in the average car ownership level per householea@ecrdecrease, no
change). The figures illustrate that in areas whereethas been a decrease in
average car ownership, 35% of residents are aged 25-34. Thadsgroup of
characteristics details the residential area in whiah rsspondents are living.

10



Interestingly, rural areas had the second largest proportiomesitients who
experienced a decrease in average car ownership levels/afibble revealing the
year that a resident’s house was constructed was exatoimedermine what impact
this had on the average car ownership level per houseltwdoroportion of the total
housing stock built after 2006 was highest in areas with aedserin average car
ownership. Areas which have shown a decrease in car ownersfi@sarprisingly
large proportion of people (60%) using the car as their modeaedltto work. An
above average percentage of people from areas with no cmecgeawnership drive
to work. Areas which have seen an increase in averagancarship per household
have a high percentage of people walking or cycling to work. rékalts for the
number of bus stops per 1,000 people indicate that 37% of people iliviageas
which experienced a decrease in car ownership leveld hdd bus stops per 1000
people. A higher than expected percentage of people from aréaa decrease in
average car ownership had no bus stops in their ED. ED’sneitthange in average
car ownership had an above average percentage of peoplecaéds to 16 — 20 and
21+ bus stops per 1000 people. Rail availability is 13% higherabarage in areas
which have shown a decrease in car ownership levels.

Table 2 Descriptive statictics
GDA

Areas with Areas with no Areas with

average decrease change increase

N % N % N % N %
Age
15-24 49496 7 9837 7 6978 7 32681 7
25-34 214455 33 45795 35 29963 30 138697 33
35-44 176173 27 33552 25 27804 28 114817 27
45-54 133814 20 24621 19 21559 21 87634 21
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55+ 85124 13 18025 14 14296 14 52803 12

Total 659062 100 131830 100 100600 100 426632 100
Year dwelling built

Not stated 30544 5 5068 4 3590 4 21886 5
Before 1919 43788 7 5810 4 4401 4 33577 8
1919 — 1945 37253 6 4120 3 3237 3 29896 7
1946 — 1960 50567 8 7126 5 5752 6 37689 9
1961 - 1970 43751 7 10285 8 7329 7 26137 6
1971 — 1980 90884 13 22668 17 15666 16 52550 12
1981 - 1990 73287 11 11272 9 10999 11 51016 12
1991 - 2000 108443 16 18284 14 15859 15 74300 17
2001 - 2005 111123 16 22687 17 20000 20 68436 16
2006 or later 69422 11 24510 19 13767 14 31145 8
Total 659062 100 131830 100 100600 100 426632 100
Mode of travel to work

Walk/Cycle 105127 16 18972 14 9994 10 76161 18
Bus 70571 11 11488 9 9074 9 50009 12
Train 45988 7 11634 9 7141 7 27213

Other 8749 1 1821 1 1398 1 5530 1
Driver 385113 58 78600 60 65838 65 240675 56
Passenger 23283 4 4538 3 3574 4 15171 4
}’r\gﬂ]kﬁormn'y ator 50031 3 4777 4 3581 4 11873 3
Total 659062 100 131830 100 100600 100 426632 100
Bus stops per 1000 people

None 32867 5 14797 11 7951 8 10119 2
1-5 stops 163100 25 19470 15 28831 29 114799 27
6-10 stops 198532 30 30792 23 30328 30 137412 33
11-15 stops 168766 25 48493 37 11504 11 108769 25
16-20 stops 50064 8 5285 4 10632 11 34147 8
21+ stops 45733 7 12993 10 11354 11 21386 5
Total 659062 100 131830 100 100600 100 426632 100
Rail availability

No 460548 70 74587 57 69140 69 316821 74
Yes 198514 30 57243 43 31460 31 109811 26
Total 659062 100 131830 100 100600 100 426632 100

5. Multinomial Logistic Regression Model Results

Table 4 details the multinomial logistic regression modettie GDA. The first set of
findings relates to a worker’'s age and shows that individual$ 3ge- 54 are much
more likely to reside in areas with an increasevierage car ownership. The findings
demonstrate that urban areas with a population of betwe@®@nd 49,999 are
most likely to experience an increase in average car olipdevels. Areas with no
change in average car ownership were likely in urban arglaswwopulation between
10,000 and 19,999 people. The year in which an individual’s dwelliag built
showed that in EDs with an increase in average car ewipedwellings were likely
to have been built before 1960. The mode of travel to work se®n to have an
impact on the change in average car ownership levelstairtareas. In areas with an
increase in average car ownership travel to work by bus wes likely than in areas
with a decrease in average car ownership. In areathwvexigerienced no change in
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average car ownership walking or cycling to work was ldéstyli The first transport
variable examined the impact of the number of bus stops per 160 e each ED.
The results show that areas with an increase in avesagavnership are more likely
to have 1-5 bus stops per 1000 people. EDs with a large numbas stops (16-20
per 1000 people) were likely to have no change in average carshimeThe final
variable measured the impact of rail availability withmED. It was most likely that
no rail was available in EDs which had an increase ochrange in average car
ownership levels.

Table 3 Multinomial logistic regression model
No change Increase

Age

15-24 -.090 * .085 *
25-34 -.134 * .094 *
35-44 .008 **** 179+
45-54 .037 *** .128 *
55+ Ref. Ref.
Areatype

Urban area of 0 -999 people 167 * 450 *
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Urban area of 1,000 - 1,499 people .559 * -.238*
Urban area of 1,500 - 1,999 people 1.475* .405 *
Urban area of 2,000 - 4,999 people -.340 * 335 *
Urban area of 5,000 - 9,999 people 1.096 * 778 *
Urban area of 10,000 - 19,999 people 2.408 * 1.253 *
Urban area of 20,000 - 49,999 people 1.558 * 3.334 *
Urban area of 1,000,000 people or more .283 * 1.107 *
Rural area Ref. Ref.
Year dwelling built

Not stated 327 * 1.062 *
Before 1919 .581 * 1.648 *
1919 — 1945 .575* 1.786 *
1946 — 1960 .468 * 1.357 *
1961 - 1970 287 * .554 *
1971 - 1980 179 * 484 *
1981 — 1990 .505 * 1.226 *
1991 — 2000 .263 * .968 *
2001 - 2005 .308 * 764 *
2006 or later Ref. Ref.
Mode of travel to work

Walk/Cycle =274 * 141 *
Bus .076 ** .208 *
Train -.049 **x -.084 *
Other .060 *xx* 137
Driver .045 ** .067 **
Passenger -.058 ** .068 **
Works from home Ref. Ref.
Bus stops per 1000 people

None -.816 * -.394 *
1 - 5 stops .103 * 1.313*
6-10 stops -.553 * .807 *
11-15 stops -1.578 * .166 *
16-20 stops .490 * 1.108 *
21+ stops Ref. Ref.
Rail availability

No 914 * .871*
Yes Ref. Ref.
Number of cases 659,062

R-squared 0.27

-2 Log Likelihood 167321.843

*Significant at 1%

** Significant at 5%
*** Significant at 10%
**xx Not significant

6. Conclusions

The results of this study give a clear indication of the clewiatics of households in
EDs which experienced a change in average car ownershigleystudy period. The
results highlighthow the age of the head of the household, the year the ressden
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they live in was built and the mode of transport to work imghote the change in
average car ownership. Furthermore, characteristicdedeléto the ED where
households are situated including rail availability, numbebws stops per 1000
people and the density of the area proved informative in piregliethether an
increase, decrease or no change in average car ownershgxpaienced.

Older workers were likely to be living in areas withiacrease in average car
ownership in the GDA. In addition, living in dwellings built befdt960 were more
likely to have an increase in average car ownershipeas those living in the second
most densely populated EDs in all study areas. This cohoré afdhking population
could be targeted to reduce their average car ownerslaislev

Examining the mode of travel to work suggests that travddusyhas been an
ineffective means of reducing average car ownership léwdalse GDA. The results
revealed the high likelihood that people from areas that exped an increase in
average car ownership travel by bus to work. Accordingly, oumeeasures being
taken to improve bus services should be re-valuated to comgié¢ner they have an
impact on car ownership levels.

The finding that 1-5 bus stops per 1000 people is likely iasakgith an
increase in average car ownership in the GDA, impliestthatis not an adequate
number for reducing average car ownership levels. It must bd hoteever that this
variable does not give a reliable indication of the levVietarvice in operation in
specific EDs. As a result, the impact of the number of bysssper 1000 people on
average car ownership levels is still unclear. The abditly of rail within an ED was
likely to result in a reduction in car ownership over thedgt period. This is
particularly apparent in EDs where new rail servicesewetroduced over the study
period. This impact of rail suggests that there is scop@dtcy intervention in the
future to motivate people to reduce their car ownership.

These results need to be considered in the context of the ecoma@ssion
which Ireland has experienced since 2008. In real termsogmpht levels dropped
(CSO 2012c) as did the number of new cars being registSante the study only
focused on car ownership among the employed the average casbiprievels may
have been affected.
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*Detailed Response to Reviewers

Reviewer #1: Adding info about evolution of car ownership in Ireland is useful.
Literature review is sufficient, not comprehensive and could develop a theme,
rather than the sequel of short summaries. Paper is well organized and well-
written.

Response: Thank you for the kind comments. We have revised the literature
review to fit in with the comments from both reviewers.

My major concern is the very simple analysis that does not do any justice to the
nature of the data and dynamics. The analyses should be replaced with advances
econometrics analysis.

Response: This was considered during the research, but the focus of the paper is
to look at the policy in relation to car ownership and not advances in
econometric analysis.

Reviewer #2: The paper addresses an interesting topic and it is well written and
structured.

There are two weak points. The literature review should be more comprehensive
and better digested. Not only the description of summaries.

Response: We have revised the literature review to fit in with the comments
from both reviewers.

Also the analysis is very simplified for the potential of the available data. The
author should reflect on the possibility of upgrading the analysis

Response: This was considered during the research, but the focus of the paper is
to look at the policy in relation to car ownership and not advances in
econometric analysis.



*Highlights (for review)

Research Highlights

- The case study shows the changing trends of car ownership over the
recession period in Dublin.

- The research shows the factors which impact on car ownership.

- A detailed case study on the ways to measure car ownership.





