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Figure 1: Car ownership and availability in local city in Tel Aviv metropolitan area
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Figure 2: Increase in population, vehicles and licensed drivers in Israel 1950-2007
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Figure 3: Car ownership and ratio between cars and licensed drivers in Israel 1950-2007
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Figure 4: Licensed drivers in the population in Israel by age, 1995
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Figure 5: Licensed drivers in the population in Israel by socioeconomic level and
geographic location, 1995
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Figure 6: Rate of privet cars to 1,000 people in Israel and other countries, 2005
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Table 1: population structure in Israel and other countries (by percent)

% Age
Country or area 0- 14 (%) 15- 64 (%) 65+ (%) Total (%)
Australia 19 67 13 100
Austria 14 67 17 100
Belgium 16 66 17 100
Bulgaria 13 68 17 100
Canada 17 69 13 100
Denmark 18 65 15 100
France 18 65 16 100
Germany 13 66 20 100
Greece 14 66 19 100
ISRAEL 25 64 9 100
Italy 13 66 20 100
Japan 13 64 21 100
Netherlands 17 67 14 100
New Zealand 20 67 12 100
Norway 18 66 15 100
Portugal 16 66 17 100
Russia 14 71 14 100
Spain 14 67 17 100
Switzerland 15 68 16 100
United Kingdom 16 67 16 100
United States 20 67 12 100
http://www.census2010.gov/cgi-bin/ipc/idbagg - 1" ~ 1 "4 ¥ &, @«
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Figure 8: Car availability - flow chart (Bailey, 1984)

21T w017 I'MT 200 NIV A OND

—

.——'_‘_——--_ \\
S \\\
_——‘——-—_-_-—- \\_
107 7V nIwa 'R 100 v niva we
nan pwna nan puna
/"-/ '\\
,—""// \
4-/—- \\.‘
ma e e A 1YY N
e o i
,—// \\
Pl S
wm'wa ninnn T wmwa
By i) h ¥ ahy BriY ‘
| | | |
iv ii i iii
X 1L R XL X O X sy K X T L F L XX
x X sY{s"”s DX oxo o 1~ 1L X oo XS s gy xy 41 xs

S 4 S L X TS pSs s s G E AT h ] X s x4 4T ]

L, S. X1 X ). o x s X ].s L vl X s L ]
1 x Ty x0T L "% K X xYE ] xsifps, x{yx ] "X XX x| 4 XL =
X, 1« S X 44X ¥ 1 <1 I xy 47

1. L T 1 Xl XxXxsyqsy SKd_1-Xi]
"”XY,SX'JasB 101 ., ” . Z-|xs ’\xc >S.|;,x’{(x1¢><.|”

AT s M X ], Ix P yS®, s X q L, s Xx| 5 x 4]

P ox o nx oxe o 0  p EIP X XSl AW oIty o x
AN 41, s X 1.s Do L o ox o xsXox qIxJees Dox
L, X7 1o x 14 exs XTAxIxdq, ¥ e KIs, { s
:n‘. Ll_x |-”=Y"_]Xx F Y S Lo~ . s
N I XX | L% L, UMY s X § X% 4. X
| x S L LD ST Lo N P CosS L

14



Flos 2 B X X T IS, XSS v X ]
{Xs o X XL Lo s 4" s s s, "s
SR B B I Sy ox X 1s « L. rdLyY.sXopqdx
1. osM™sx b ks, T s LXxX X s S S S (N (N S S
S LT "B 4 s o 11X (deprive) xxs = s 4s «  x xC s {4 7
=] x~A|_ Z-|~>x‘| Zx~,, X L s . {4 s F + S SL‘~
1. o0 sx X s 4 s i A% T q .

LN TR 2 2SR T N BT AR SR ST S oo B SR U I NS Iy N
X Ty x ] ¢ s N ~.|_:.|WI|_x“ssL\\~vsyxZI|_L‘Ns”vaIXSN s 4 X

P e dTxex 0 g o x T X Xy LB 80X s R > X ], X
y x s ” 1« ("willingneks”) . cox 7Tl x Xy e X ], Lox g 00
x84 ToXpo X 4 x o cxd sy "dbBosf s X TX [P g 4, sy
s ., 1 S X < « X S Lt Avx” Yy s ” s EXe SAX  Supp X7 L X
A-|Vs|_ s,,-|v>< |'|x-|v>< Avx”
1 s <« X1 .lve X

S, o« . X {4« I x X LS 4 AZ LX A|_vy~_l\>{<xsjs,,~= '||'|'L)JJ . -|’X ¢ ai,\: Xy 74X
XSS b xSt X HY ST o 4T e o A
x M 0 G gs AT axsy 0 X D4 Xs o 4T T e L ]
L T T e S T S R R TR S B N
oS T X ARG XSI Y T w r 4] s v A7
s 14 v _x _s X nrXs 0% X X, x
~ X U s 4 " S UMY 4, X ML fsxCs | sy, xS, Xs { X s - I
X oA o 7~ X 1 . s (1977) Banister and Gwilliam ¢~ _*Y Ix.l oox . 41y

(1982) Layzell -x Bailey + - _ x. s 141+ _ s 4  "s xX X' X (X

4 ¢ Fd .40y X « 1 {1« " X " . s ¥ " s s |

~ > voov A v

1%s  osdAddAnc s A_Isx o6 o o X,

~ w

15



Fd L X s s oS Ao xqi Ll 1%s 1 <« AT 02 x4
FdL XL 34 - % x 447712y yx X" 1% BRI P A x 1Yy s A
1% ¢ 14, _x + 4041
O x "4 € s "4 X3 pisx* {Layzel:-x<Bailey + {1 - 4L %] X
s 4 "X FY 4-x3 4 X4 Ax " Banister <« Gwilliam 4 L ¥ x
-xJ” Xu_l (o s ”
"l it P4 S x4 X472 x e XL by
Table 2: Alternative definition of "car availability”
S -I‘_S X -I L X g X _I ”
1« P/ d X s 4 7 1« P/ d X s 47
17 x x {4 " | X X X s | x X%
{17 X A 4 XXX 1%L 2
1o, 7 s A4, Aoy s L 1(1984) Bailey *, S« 45%4_¥ x. < T X
x "oxo x 4Y Bajley s x X xs 1.2981s . " South Yorkshire -*
X . X -4 Xs - X 1. A L8] xs R R | s .Y
X X X 1 X T A, ST 4.8t x X o XL
_I x L ox x x 'I L .X an“ ” 'I'I”"““-I-I s S-I XAS « X
(s ! xx s X . Lo~ s y s X 4 XY s Iox x Ko« X $ ) % X x
T N I RTINS U U B N S A RN VR S
X« o] TS PS4 x 4 7 N O R I B S I S
I R T O R oV S U SRR [P (S I S L TR
(A Y s )" et x| x ]
O % x 74 ¢ L 222401 x
X, X1 x P R RN X1 X PdLoX Y T v o L
XL ke s X b, s x4 0 s 4 ], N 141 s
TAPF L v ) s XU s (U xx TS )G s e T X

16



cosor AT ko0 Xl DX T ey D Xs XX T ] s
, s , x X 711 s 11 . X X Fod 1 DX " ] s s - s {4 x ¢ s
1! N L o x 1L ] s DL XWX s , X X 11 s 11 . o oxos

x moxm o {8 % % (20Q3 De Jong, etal) + 440 4 s T x 7" ]lsx

_(s"x,,]\s)sx,xx\qéx A = x 7]

DA X w4 DX . xop X x| s T (2907)'Sent .~ _ _ % X
1. 4uSen. T 4,44 L kS8 T Lx s{Ys s 1 .

x4 7S R B =V¢s Lo o= sSX f T _x T} s 9 4 XS
Joxon tAgxs oo ox s X s A4 ot d

1L ] L FY TOXx o fuoxDoxqd T X, x XD XIsx X s sis DX | X

~ oL sx g x g enst X L x gy vyl 4 s o X X9 s 4]

Consumer ) CES 17t LSen didx o od 7 AXXX T x o L xS s

X x4 Xs w0 19.1% -1 2002 * _(Bxpenditure” Suryvey

-sllxx'l: . X”)(

1o X4t xbsysx 4 o C D xSGeh LTSS {sx s TS s, X
A T T e S S AUV 2 DUV T B S I IR BN B SR T Doxo, X
X T X xx s T X, L 1,10 X HE s, s X Xy o5
X‘I\“:_SFAELJ |.‘|~‘|XJ :L'ILVX S”-llvs’\.:v\.YXxliL-l'Iv X

I O N TR VI SO INRNTIVR RVRIS SN SRR R

” - . ” = . x x
s X Dorxloxx( "Sen T 4, 4.x S« s Lo l . s 11 . . Lo
Lo X, s dsle s Xl a8 B 4 X ow oy YL XI{RD X Xs X s
SHY . s L LX « » XS { s x 1, 4¢ 5 x s

oL U x4 o x o1 s 0 x4 s 1 (1973) Beckmann* 1 .~ 4 L ]

1« _« T H4X s« {(TipQepetation) 1 - X ¥ L 4 ixsXs_ s X |'s 1 x
Trip)r 4441710~ + 41 4 ~ AMode:Spliyd + ™ x5 Ssxwx1is
.(Distribution

Lok 1 "X X 4. % % (1997). Cambridge Systematics Inc. "1 T 1 ¥™sX_
T~ 1. “x7 4 © A4 IWKsIxXT kX4 0500 1., - x"H

~

o P e T I I S R Geren TR & I A R EE A

17



X LTS U o T L s T S T R TR X

(2006 Meyer and) Mi MLerdost 1o _4.7:x 7
Figure 9: Input data for 4 step models (Meyerand Mi | | er 6s, 2006)

TAZ Data Used

- Employment by type
i i = — = - Number of househoids
Tﬂp Generat|on B - Households by size and income
and/or automabile availability

i istri foay R - Spatial distribution of population
Trip Distribution « Shelel dubi

- Household income
Mode Split P— i veqalk s Bt
iy I Ol

- Parking cost

Trip Assignment

T T (N T T L L T B T T

Lo D XX 4 p 4l s g s D X s o s kg x g X)L L Y
1,0 o0 T4 ¢ T x (1998 ,Sunetald L4 s Il 0 0 s 4, 7 s

J. Berechman & R.E.) x 14 L. DX X s s X ("] L s L x L XXX

x4 L. o~ X 1. A0l o .t x A4 f19% 'Paaswek " 4 _ ¢ _ s

T O R B T A R A N S TR I SN N Lo TR S S
x4 x4 L e s %A A X X e s T XS X O] ]

Y <44 _ 0 s oY S X x5 X ], sx P {7 0 x s XX s,
O P DX, ox f ss X Yq¥ss (7 s 1y 7 Jisq X

18



R s s s .« s 4 _Richardson and Ampt (1997) » « 1 _ * x°

~ ~ a >~

11 T x{10ur ©85A4 1 4%s o T DX ox X s

{1 *s o R P T R B T I R I D I T T R

~ v > v v o~

Richardson and Ampt (1997) 1 = .+ x * . B U S N (o TR I TP B I

Figure 10: influence of car availability on number of trips in the city of Melbourne
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Table 3: Bus trips to central areas in S. Yorkshire (percent in etch column)
Person Sheffield Rotherham Barnsley Doncaster All South
category Centre Centre Centre Centre Yorkshire
0 car 56.8 67.0 633 51.0 50 3
Cars = licences
Licence holders 6.4 2.1 1.2 6.3 ‘4 l
No lhicence 20.8 18.2 21.6 298 2316
Licences > cars -
Licence holders 10.8 7 6 58 8.1 :. 1
No licence 53 5.1 81 4.9 5.8
Total 100.0 100.0 100.0 100.0 100.0
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Table 4: Effect of car availability on mode choice in the city of Melbourne

H%?:;ﬁ si d Non-motorised Car Driver Car Passenger Public Transport  Other
0 49% 1% 11% 35% 5%

| 20% 45% 25% 9% 1%

2 13% 53% 30% 4% 1%

3 8% 63% 21% 6% 1%

4+ 6% 72% 16% 5% 1%
TOTAL 16% 50% 26% 7% 1%
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Table 5: Car ownership at the different area types in the city of Tampere (Finland)
area type no car | car 2 cars more than 2 cars
central business district, CBD 49 % 42 % 8 % | 9
local community center, LCC 14 % 64 % 20 % 3%
urban housing area, UH 42 % 51 % 6 % | 9%
high service level suburb, HSS 26 % 60 % 13 % | 9
low service level suburb, LSS 18 % 59 % 21 % 2%
sparsely populated area, SPA 9 % 51 % 36 % 3%
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Table 6: Car ownership in Denmark between 1992 to 2001

Single male  Single female Couples Couples
(0/1) (011) (0/1) (112)
0 car all vears (1 for couples 1/2) 52% 72% 12% 63%
From 0 to 1 car (1 to 2 for couples 1) 9% 4% 13% 10%
From 1 to 0 (2 to 1 for couples 1/2) 8% 7% 5% 8%
Multiple shifts 5% 3% 6% 15%
1 car all vears (2 for couples 1/2) 26% 14% 64% 4%
N households 10,113 11,515 11.183 11,351
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Table 7: car availability model in Tel Aviv Metropolitan area i household with one person

Variable Description
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Null log-likelihood

Final log-likelihood

43

Rho-square

kN

X

Value

6.549
0.8556
0.7887

1.366

1.472

1.525

-2.61
-0.9213
-0.177

-5.745
1,009

-1,079.08

-232.49

0.6676

t-test

8.8
2.7
21
2.2
4.0
3.1
-4.9
-3.6
-3.1

-6.5



D x 1996 X 4 X x|

TdLox

X L8] X L X ] .

Table 8: car availability model in Tel Aviv Metropolitan area i household with more then

one person

Variable Description
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Figure 18: Car Availability model Structure in Tel-aviv metropolitan area - Multinomial Logit
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Table 9: Multinomial Log

INAVIY MDDV NN - DN
AMNMARND PNY 1onn

X_IX" L =_I X

it - 2008 , D9 Kk
it Model for the Car Availability for Metropolitan Tel Aviv Area

L X X

1 x " ¢

Variable Estimation [Standard Error| t-test |Utility1|Utility2|Utility3|Utility4 Variable Explanation
Constl -2.6517 0.2870 -9.24 1 Constant
Const2 -7.1899 0.3589 -20.03 1 Constant
Const3 -11.7754 0.6070 -19.40 1 Constant
Const4 0.0000 1 |Constant
Educatedl 0.3087 0.0569 5.42 1 Number of Educated more than 15 years in a Household
Educated23 0.9038 0.0648 13.96 1 1 Number of Educated more than 15 years in a Household
HHsizel -0.0593 0.0153 -3.88 1 Household Size
HHsize2 -0.0768 0.0200 -3.83 1 Household Size
HHsize3 -0.2451 0.0397 -6.17 1 Household Size
Logsum12 0.3801 0.3191 1.19 1 1 Logsum Variable Calculated as follows: (LOGSUMY-LOGSUMN)
Logsum3 0.5757 0.5274 1.09 1 Logsum Variable Calculated as follows: (LOGSUMY-LOGSUMN)
Lsum_1car 0.1065 0.0366 291 1 Destination Logsum Variable
Lsum_2car 0.4329 0.0457 9.48 1 Destination Logsum Variable
Lsum_3car 0.6285 0.0770 8.16 1 Destination Logsum Variable
MBFulltimel 0.1095 0.0527 2.08 1 Number of Full Time Workers in a Household
MBFulltime2 0.2811 0.0631 4.45 1 Number of Full Time Workers in a Household
MBFulltime3 0.4086 0.0733 5.58 1 Number of Full Time Workers in a Household
MBParttimel 0.0734 0.0570 1.29 1 Number of Part Time Workers in a Household
MBParttime23 0.3142 0.0656 4.79 1 1 Number of Part Time Workers in a Household
MenLicenY1 2.0827 0.0689 30.22 1 Number of Men Having a License in a Household
MenLicenY2 2.6622 0.0784 33.95 1 Number of Men Having a License in a Household
MenLicenY3 3.510 0.0920 38.17 1 Number of Men Having a License in a Household
Volumpop1 0.000 0.0000 -3.11 1 Density of a Population in Residence Area (Population/Area)
Volumpop?2 0.000 0.0000 -16.23 1 Density of a Population in Residence Area (Population/Area)
Volumpop3 0.000 0.000 -12.29 1 Density of a Population in Residence Area (Population/Area)
WomlLicenY1 1.432956600 0.050 28.41 1 Number of Women Having a License in a Household
WomLicenY2 2.207890500 0.058 37.79 1 Number of Women Having a License in a Household
WomLicenY3 2.8712278 | 0.077716103 | 36.95 1 Number of Women Having a License in a Household
Null log-likelihood| -21994.9 Utility1 |Utility for ONE Car Availability.
Final log-
likelihood -13779.2 Utility2 |Utility for TWO Car Availability.
Rho-square 0.373531 Utility3 |Utility for THREE Car Availability.
Observations 15866 Utility4 |Utility for No Car Availability at all.
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Table 10: Ordered Logit Model for the Choice between 0 and 1+ Vehicles for Metropolitan Tel Aviv Area

I x

Variable Estimation | Standard Error t-test | Utilityl | Utility2 Variable Explanation
Constl -3.1166 0.2683 -11.62 1 Constant
Const2 0.0000 1 |Household Size
Educated1 0.441036750 | 0.054672197 8.07 1 Educated Dummy Variables (1 if Study Years >= 15)
HHsizel -0.0596 0.0151 -3.96 1 Household Size
Logsum1 0.3045 0.3196 0.95 1 Logsum Variable (LOGSUMY - LOGSUMN)
Lsum_123car 0.1892 0.0357 5.29 1 Destination Logsum Average for 1,2 and 3 Vehicles
MBFulltimel 0.1451 0.0539 2.69 1 Number of People Working Full-Time in a Household
MBParttimel 0.1268 0.0565 2.24 1 Number of People Working Part-Time in a Household
MenLicenY1 2.1823 0.0693 31.49 1 Number of Men Having a License in a Household
Volumpopl -0.00001633 0.00000246 -6.64 1 Population Density (Population / Area)
WomlLicenY1 1.5925 0.0502 31.74 1 Number of Women Having a License in a Household
Initial log-likelihood -10997.5
Final log-likelihood -5587.29
Rho-Squared 0.491947 |Utilityl Choice of 1+ Cars
Observations 15866 Utility2 Choice of 0 Cars
* KB+ 1 T 4% ORL+2008 % T ox x4 X X1x s x4 0 b ox
Table 11: Ordered Logit Model for the Choice between 1 and 2+ Vehicles for Metropolitan Tel Aviv Area
Variable Estimation | Standard Error | t-test |Utilityl | Utility2 Variable Explanation
Constl 0.0000 1 Constant
Const2 -5.2855 0.2786 -18.98 1 Constant
Educated1 0.6011 0.0470 12.79 1 |Educated Dummy Variables (1 if Study Years >= 15)
HHsize -0.0270 0.015855442 [ -1.70 1 [Household Size
Lsum_23car 0.3938 0.0351 11.22 1 |Average Destination Logsum Variable for 2 and 3 Vehicles
MBWorker 0.2497 0.0275 9.07 1 [Number of People Working in a Household
TotLicenY1 0.8172 0.0287 28.50 1 [Number of People Having a License in a Household
Volumpop1 -0.0000524| 0.00000269 | -19.45 1 |Population Density (Population / Area)
Initial log-likelihood | -7946.93
Final log-likelihood | -6321.08
Rho-Squared 0.204589 |[Utilityl Choice of 1 Cars
Observations 11465 |Utility2 Choice of 2+ Cars
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Table 12: Ordered Logit Model for the Choice between 2 and 3+ Vehicles for Metropolitan Tel Aviv Area

Sy Lx X, 1 X X121.%x L-ox " {4 ¢ 1 x

> ~ ~

Variable Estimation |Standard Error| t-test |Utility1|Utility2 Variable Explanation
Constl 0.0000 1 Constant
Const2 -5.0782 0.6120 -8.30 1 Constant
HHsize -0.1299 0.0462 -2.81 1 |Household Size
Logsum 0.3425 0.484828950 | 0.71 1  JLogsum Variable (LOGSUMY - LOGSUMN)
Lsum_3car 0.1851 0.075633946 | 2.45 1 |Destination Logsum Variable for 3+ Vehicles
MBWorker 0.0767 0.0569 1.35 1 [Number of Workers in a Houshold
TotLicense 0.9121 0.0524 17.41 1 |Number of People Having a License in a Household
Volumpop 0.000029366 0.00000636 | -4.61 1 Population Density (Population / Area)
Initial log-
likelihood -3021.43
Final log-
likelihood -1761.62
Rho-Squared 0.416958 |Utility1l Choice of 2 Cars
Observations 4359  |Utility2 Choice of 3+ Cars

49




X

S

50

P x| 8.2

1. S T T I S A I I B TR« I (T N M B
S I BN L X P e s ] A
o~ o x A xgds, 4x s {1 s o x o 1S s 4 Yy
10014 X" sq pedee A7 oS XN .8 T4 ] 3 4s . T4 XL L4y
Jx 7 s 4 X L ] X R X0A%X ¥ISKT se L, o xs X 1237 o 4 3 8 X {7
« "ooXes .. 1465 - A Yy X o x oxE4ygts oy lbxooo, o sX
X4 Xy XCx T X pLx A L.ixd g "xdxes
.|-'|L~X”‘| =.||_x>x,,-|v><,C|_J,,,,xVAs.|x~v s X
Lx X x {x ., X4 LA 1t soH Ryt 9Ys 3 gl
L bys b e g eSS S as xq ]k t T g i 4 e DX X

i1 X L] X « X oox X g x:-|x><v,,-|A-|v“ :LX‘_”,,-|~|-|V ::’1V'|XIWLX Ly » 1
ool DX s X)) $MASTT T X e s b e X X ] R F
N 1L | N F oS L C s v S s " ]s Lo N
S s x Xy |_\,,~-|’< o -|LZJX,,Z'|“\<.‘'|Z\x”:-|x||_w><~ |_s-|l,,><-|xA\s X o«
x <1 xd . 4 [ ) T SR B S R A T
FoA ”~X S"| '“>-| VSAW S X L R x X XJ,,, 5 X IR L X . Vs As>-|x-|1vsx Lo
. ~Vs~ s,,lxx\xxLXA s~xv-|~sx x 1., s XL "v 4., ¢4 X\~xx””x,,'|-|\s
X 41 s x4 x4y .. o x 7
o 4 S A TS S E PR S MR T =,,”~>~ A i. s oo X O x "
AT xS 4T s s X X e X X XX g, kS X
S I R B 20U S I B X7 4« s 41 Xgss 4]

s, ¢ 1s X -|A><1sw"ss\1\qs,_v154,,x\|_ Nxv-|~>< \\v”

1%L

= s X q L, X,] S 1sxvs” X ~=Vs o X = s X X X L S 4 X

Fld s X X FALD X n L b A X xS s, xxEX st 1T X, ]
A HXs T 4 7S X4 XIs o w1s AT 0 ix {4 s LY,

Fd o XY S FX s P Lo X



Lo FAd b o e e b XX s TI fp AC D Xesqs Toxa 4 4 Yy x
Fdo A s e s ST G ) o xR by s s oY L Y
s s X s I N e o xX X X o w1

x-|”-||v -|V,,xyx { %X s ~ .

Fd o xbys 47 4L x x, 1 s T S S TN PRI Ik S I

X dex  p 444y ¥y Ao bx s THPBX S X I X a4 L X
17 x4 st xe o nx oxe s X Xx d x s AN
S XEE s x4 bx s 1 )39960 1 "L 4" 8D s T s {X Vs s

Fdd sy x O I S R AR S I N ST SHE T B R S B S
+ 1 8! x L x = X X6, ss Paxp*1s 0 . ¥ Lo fuox ,,s“,,vl”lg IR xXx
Le X b T X g Heds, T SEB-] pHe  x o X oK ss A4S r 44

>

1740 x X

R T BT I S IE S I

51



FLX oS X e s X alF L, S v A bx e x ]
Table 13: Car availability models in Israel and other countries

n X : » L : ”
SRR AV M L LSIXVSS-I‘VY /{1\,,1 FX *le
x ” ' L
‘-IJ; X_" -IL'jl k.v,2‘0@.3,'|~~xn _-ISS~v Y I x o T osXx oxx,. " 14 s| 4 oo 411 s , x X 1958
SR i L (IR N PP S I S A I - 2 . . > (1 1962
. -I\I:x XpP"Aqo bk 2083, « X, ss Gt 1.y <3 .| "Lt:.-x . Joo s.”“XLX 1063
S XOTPEH A A X T A F DX X T s X X, A > EREE
1 xS Y
Cambridge Systematics inc. vehicle availability 1 LY W s |
modeling, volume 1, final report, 1997 s{4 . xL1Y¥ P + 1 11+« 1] 4« x x| 1993
be X e )X s sV v
(,, X ¢ .
1% . % syqy
P oLV )
A o Tk 2083« X fss F1X8) sy xs o ¥y x oV . S
S . X xX= 'lx:”_l J-l :”X‘JL:” X ” :_I XV _F q‘ 'l : (: _I X . L -I " N S -I > 7N -I 1 1 .S-I”-‘X-I 1997
L, DX o x XBYys T s L, X Y ’
(Z X { x
K. Button, J. Hine, N. Ngoe, 1992, Car . ); )
ownership forecasts for low-income countries, () s,V S 1, - 411 s » | 2001
Traffic engineering & control s
1 x
Kemal, S.0. 2004, s-Curve Models to
Determine the Car Ownership in Turky, ARI N A .
the bulletin of Istanbul Technical University AL ATV s T e s ) 2004
Communicated by Ahmet Saglamer
s Ty
1 %s UV
J.E. Nielsen, Real estate, 2006, ownership and SAs e U iV {is o
the demand for cars in Denmark i a pseudo s " x ,slusisps X434 Y] »
: . Lo X 1, 41«1 <. _ 7| 2004
panel analysis, Danish Transport Research (dummy) g x
Institute Dx o x L, 130% £ ox vyt :
X d 7 A H xyx $B
(dummy) r 4 | & ¥ P17 X LV
Mokonyama, M. Venter, C. 2005, Modeling Fda.xy oV «
and profiling household car ownership in the V"2 N I SR (R AN B N NS 1 F* “| 2005
post-apartheid South Africa 4. S 1.0 14V T




s " X » L X ©ow
1 ex ox X . (SN I o T B Ll ox e “Y,/-il‘l,:l FoX Ll x
{1 % s V.
- C,s‘|,,s.| I s L X « . X S S L\V/X
s | x x L x 9 7S
Cambridge Systematics inc. vehicle 1i.xs 117 s7 V| MNL-1Y X -
availability modeling, volume 1, final Fdex Yy s Lx Coo oy 1y ox x| . 11+ 1 ‘1 *| 1976
report, 1997 x X4 os s, x X ] 0s ¥ (p ] XT X i o
41 .1 s . 5
L (N X ) T{X oL q % X LoX VI ! y:
Fdl. s 0L 14X
Cambridge Systematics inc. vehicle s oV « XA
availability modeling, volume 1, final 1 V] Cross) . 11«1 14 x .| 1984
report, 1997 {*s _V| (classification i
S I T B A/
Xla.s 4L01% V
. o . 1.5 4V x
Cambridge Systematics inc. vehicle < s x|V Lo XL R
availability modeling, volume 1, final <o L s oyl 104 x| D - 1986
report, 1997 “J.s 4.1 L.V MNL -1 " x 1
1.5 AW
1.5 ¥
1 LUy
Cambridge Systematics inc. vehicle S R R
availability modeling, volume 1, final 4 xs . L _ V| MNL- W DRI "0 14 1989
report, 1997 30« 1.~ % sox 18y i
oo ox
1% < _V
{1x*s LU xSy s "V
F. Ramjerdi, L. Rand, |. Saetermo, sYy{4s” T x4 4. M R
1996, models for car ownership, 1*s ~ . Y| NMNL- ¥ D T4 x| 1993
transactions and vehicle type 157 0\ {x
Fd o, Xy s D S AV
1*xs" <o *1.4 4101 V
IS _Ux Ty
Cambridge Systematics inc. vehicle 1> s L w M R x {1
availability modeling, volume 1, final 4 s _ . V| MNL- W ¥ ) 41 1. 1994
report, 1997 (Dummy) + 4~ x Y s \, i X ~ a
(Dummy) {4 .xs ' 17 s 7V




—_

<

1S x _ oxx s P T Llox s Ty /: \,,1 FE 1L'.X
_I X g s X \/X =
1%s % A L
Cambridge Systematics inc. vehicle ) *“ g LXJ x OORrI&‘;re;Y)*X .
availability modeling, volume 1, final | % s P .\ Response c ) AT s 40l 1994
report, 1997 LY L s 4T Lw (Logit = e
I ~ . [ X E V/
(Dummy s ” ) v 1> 1~ L XV
T % X v
1*s A Y/ L
Cambridge Systematics inc. vehicle *  tle s xDummy s 7 ) o4 X s .V Lo
availability modeling, volume 1, final G _4x,_ s, 7] MNL- ¥ ¥ S At At 1 1994
report, 1997 1*s 1o, 1443 -1, _V N
CX el ] L) sulYes s DT xxT sy 1x
(s 1, - Y,:xx)xxxﬂ . S TIXX ],
. 1xs \ L
A.Nobil, C.Bhat & E.Pas, 1995, A N « - Nl . .
random effects Multinominal probit LRI : XSXS Mot % Mu"tn:gg::na : ) ’ s 1l x| 1998
model of car ownership choice, * “ v ngodel 4 L
technical report number 41 " P ~ v
q S N r VvV 1
C. Bhat, V. Pulugurta, 1997, a ' 1 L T N V ' TR
comparison of two alternative « e : C o y
behavioral choice mechanisms for e %s ot \\j MNL & ORL -r fa- “1"‘“‘ 1996
household auto ownership decisions ClLxs T ") x Lo )
A ..V L
Hanly, M. Dargay, J.M., 2000, Car 1*s U WA Ordered ,
ownership in Great Britain, 1*s . V) Probit S ) Al s 47 1| 1996
transportation research record 1718 1%s L.V .« .
(Dummy s " ) .. " x4 " L1y {*
I Xy
17X L vy 1754 L
Cambridge Systematics inc. vehicle D xs . L.V cross-L) v -
availability modeling, volume 1, final S 1AL s100 A x ks L) VO N DY At L1 4| 1996
report, 1997 "Ixs 30" 1K x 3K s X v Cass(' icatio .
.13 . n .
N R 1
1>s 6 L L AT x4 s ox VY

54




—_

G. Whelan, 2005, Modeling car ounership
in Great Brilain

2001

T. B. B 5. $ ethaPetersen, 2004,
Dynamic model of car ownership at the
household level

2004

Bhat, C.R. Guo, J.Y., 2005, A
comprehensive analysis of built
environment characteristics on household
residential choice and auto ownership
levels, Transportation Research Part B
41

(SN I o T B
N
(|. q |”L) 'IV/K, i . Y,,X,xv)v:v i x s s " XVV
*1la.s 401 L _V
O . 1
« 1 oL S XL . * Ny
1 oy {7sx" {4 14,7
[S I T B S
L4 xS ~ y
1 _ S W
s | x X s X LV
X ] .5 .S\
oA x x s 4V
x XA 1V
1*s XM
FoA ,~”VY X . v
T S I IO RS IR
1 -~ U s XX X s X

O 4w w4 o) S AX. Xap JIXPess Y x

ORL - MNL

| 2005

e

X" Ao bk 2083, 4 4 ] w HSS
SoLoX XTI LG x T X F S 3y

[CHE T B P B SR RN RIS SN
TS, _xx o ,0

1999

o bk 20830 4 4 1~ XSS
S LoX XTI XL x T X F S 3y

$0 %8 4 XN {0 Kssq4d | X x ¥
(-4 xgH” x .,

1994

o bk 20830 4 4 1~ XSS
SLoX XTI XL x T X F S 3y

1995

o bk 20830 4 4 1~ XSS
LXK I LXJG x X F S Y

"

=

1995

55




s ” X : L X : ”
Ll Ox X O T I o L'XVVS i /111"1 Ll x
Bekhor, S., Wittenberg, Y., Golani, A. )
(2006), The Impact of Motorization Rate L1y W s i, . 11 2006
Forecasts on Mass Transit Ridership L1y X Y s IR I
FeAES o X e by ARG T BT Y
| -l S | \.”v: X
1% sy 4Tsx" 4] 4.8
651 kL 14 Thr s\
[ I SN I I V4
o e bk 2083, 1 ] w XSS LS e XIsqlsx oy 4 _ "wr S\
S L X XTI LR X T F£63 ] LRI R P 7 MNL i T 2001
U A e s
(X A"~ DUMMY =1s " D)X x 4
P Xo¥x G8cq Lo % kX ] ] XIxq ¥
S VI LS | {08V
(T e XX )s b xsos £ Y T M
1s <« +rAn
. . Sy xXs 0V
Shiftan, Y., Zananir I., 2007, Car . ~ ]
) ’ ’ ’ n . X - 3
Availability Model for Tel Aviv R IV B V') S IR 2008
Metropolitan area, Report Draft 1xs sy 1=SX”11:H+VL0 Y a -
},-|,,xyvs . X O 0 X\
(T~ i, »4 4sT™is )24« e~ 1sv W
] X V]
Shiftan, Y., Zananir ., 2007, Car (logsum{ ™ )X I ~Asc ] ¥ W ]
Availability Model for Tel Aviv 18, v s . p Y RN ORL - 11+ 1 2008
Metropolitan area, Report Draft 1Xs X4 s y 89« - X VM R
DRSSy TS ML, X\ -
,_.|,,xyvs xCZ._xx>V-

56




EON

s-|yx|__3lx.v

1_s X » » x93 _ 8 R T DX " ] s s Coa Frd1. s Fod o~
X s L, WRTESs L b 4T x DT s X D sy XX Do xsH P o x DT s
shxx sy X ox r Ao A s
I’\\-l S Xll,3 S

” = X
XNX,,|S X '$X-|,,,x\111§s<,,s§~Jx\ X s ¢ ~
¢ s3I ¥s . L s .7 X S 11~ L s 11

” X ” =

1 . “_ b, s xss 4| sUdg L x x x4 |
i . S L S . X v oL X i * N L

x'yx§ S "i-“A-I s X nxs

LSt hde s sH>s

1 %s 1 40 Ixedlsx sl

10 4, 1. Lx g€ CoU L Lo X 1744, x s
e x 14 ]xde’Cx X L lva§X 1% 4 v« S ::LVX‘YXVXS
,,”:N,sﬁ c,:xx¥-||_x|_-|A> P | R Zx,,N)Lx .o XA Lox oy

Pxfs L b A dx 0 T Xs 0 L L il s e x| s0 K XS

L N T U P TS SR B
i X « S ¥YX s 7 = x4 2 . 10
X ope X o X . 40l v x o o o dAx o v x4 .o T
Xl L X o oL s x sy qgsss” T 4T s o e O 0 4
~ " sy {s"” s 'X1~1,, 1L * oo S ASXSXX]Y {117 «s "X 5., .
1 % s ~ 5 X ], s ox " -l,,viﬁ‘x i X 4 yx Iy |
{ X s « Fow X X3 , X € < s
T v x Yy s e x § o o X X T xexy X 4T ] X
X 4 X L A L, L x ., .o F 44 « s “”X’“M\.:VX A”“-l,,v“vs |--|Y~ X\.VX

11 s 4s .33 8s o 1| oS4 X AL XX U4 AL X X
S 4 . i . {4 ., x ¢ X . . P s ] x " LX 4 s | x

57

]



5 . coL My x o x
nox .P(LCA‘_’j_ JJ‘H—'X‘l‘l'lmx>X" L s X 4] . x LY . X :XJ‘lLS |
A T I R R YT RN IR SRR I | PADY L VR B S
A R q Fod o x €0 X ” . .o XA s s X Xy
[T R O ] , X € O X 1. x* 4 s5 s, x X S
N I I T AR A I U A RN R
1., s *].s T H4X{.%*{s $.x¥70 | sXwq {s 7 sX .
¢ st s X1 . X . ] S X X S 1., X% 4§ s S L, X X 7 S
” s { x N 1. x %X 4. s ., X X1 L s s x Xy S . % FoA
P O | s ] X ” X 4 8 L X 1 ¥ s ¢
I Hl N B x 74 _C N I R B
~ . {17 X Lo s {1 7s 1LY . s L1l .97 4s ~d 7,8 s X
1. 401 X v oxoss 3T L e xS i
,,~\.V ,,:X-I |_-|LX|Y I_.I“]”VXX XA_IVH ,,:X-I |_'IA‘
“-|VAVs XLAXX x ], 1L 1 .
soxx s L O I
s x s 2% 11
S 1o xpd s FyYy DT e, X I PP S S E S I C T B |
{11 A L s | x” L x "y Lo X FoA J,"-IV-I-L‘Y A_’|-|-|V\_ XX”.P(\““V
Lscel s A7 ALY s JdldAs AT KT R A Xy
1 .« s 4998 (¥ -5 .«
S > d a > i 4 1 s illl v2006 i ﬂl_ Y ” S r” A v
O T AN I I D RN I I I VR O S I
. X X -| S S L o~ -| . _,(S X.I '|X 'I‘,'i"(x xl_}_l‘jn_lxx:”nYSX . 'I y X ¢ X
N U IO ST T S B
s 141 T X K XA e XIS T 4. s 17X "
TU9 kAl x wa S s d 1 dnX



nooy :

59

B
_I_I S l—'l”
coos 41 7
/r\\-l S



1L s 1208~

Figure 20: stage of the research
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Table 15: complementary data to the traveling habits surveys

. X
x s 1 V" LS . = X "
x " s "oLs S T R S I A S O R T Il B Y
x 7 s A = 4L x X, 1., x¢s x 1% X M'sx 1
1 L Xx x 1 L Xx x - -
S S TLX SX X8 S {3
Coo LT e T LT < )
TR ] . R NN LRSS
"L s LS R N
s LS PO Sie X WX xS 444 X
” ”
w1 L r 17X 53
T "X "s Cd L A
*Lo_pr ATl xex vy s g 4T x0T s Lo e X TR TS ] 4
ook d L s e s L baxXe sXO X xsp i (DS Pl ox
A 16 s box o x 20 S S T S S NI R |
PSSt o X X s ox Xs & ] "Ix, s 4T x s x4 7 41X
R A L
{1 . 153 s
T L ey TS X 2006 087 X o x T s 4 L .
’A‘XVVS\;A"’X:VXV‘ISV ,)Z:xx-|-|,5x><y,><1s“i-|><s ~ L s
12% -1 + 4 7" x 2042s 1 x [ . X s x 1 S X, 8 X X XX
1s 4« X  ox x& X s 4y ] L X G AT 0282)
. X s s " ]s XL x ] ) 0.85 -4 x ss{s. X

66

( X
A

v

X



L s " |s's : " s " S o XS S P XX IS KX 5 X W X8y

~ v ~

1w M AR _ L. x o254 S~ ) . X s 1. A0l - B

L « Lol oL Lo X ] X S 1 ys: xsl 4s  s”"”|4s<s si x" |,s s 117 «.L
1o _s>* 1.x 4 4
X oS8 o ds n . 0 s Aot D29 d X X ).
Figure 21: average numbers of cars in household
4 )
250 -
1.97

R*=0.9803 >
- 1.00 =’
0.5 )
0.37 L 050 %,
3
L 0.00 %
x'|) sSX_s X'|> “vi A‘X\,VS R xvvsv Xq X{s*,s
X s X s X s
s L S "]Jss ”

|-‘|xL~ _|n~x SA‘XX - X.Ix SV-I\. VS S
s x4 s xS o s B TS s S L oaso L% xs
b oS B TAHN v LI Xl ss At lss L e ks
(X" s ) B oax X s X ] ., X s si161 e s
Table 16: level of average income in a household, by number of cars (yefe nof survey)
Tyox x . X s $ Jis s,
. o ~ . [ I I I A I
(s sxXy-14 1% _"5)4] X
4.07 599 0
3.17 837 1
2.23 317 2
2.03 37 3
3.28 1790 NN

67



1> AL ., st X1l. 40c] 0 1 xs 47T X
Fo1T2xls 'y s 7 | sos Box2s b x o * 1L3 ods A X1
« x q ] ] . X s s X Xy {1 * s « x s " ]1s s B
O 10!l ~ - %A 1
*1aes A0l s xLdrsid9ys s " ss X, s X i
S 280 s T lss L L 424010 s X sose 1T
s x 4. xy 1S T+ LI FXAdX <5 L L
( x " s ) I V,,"“J Vs s s X X 1" 4X ssi X {xs s | S B XS X
Table 17: The input level of average income in a household with unknown income level
(yefe nof survey)
X X (X s X (XS s Ty | X o
. ~ x4 -~ .
4.00 70 0
3.00 118 1
2.00 58 2
2.00 6 3
252 L x|l
1>« Fow X x X, x L2530 4, X XA
s o xI4X4, s X ], X s 1 "L s X417 1L~ 1*s L o
.(2005 b] Xt s 4o X w s WSS % s s s T X
1L x  x ., OnBoard)- ™ _ x>*x{1x <X p{4s x™ s, x> X, ¥y X
T 1. x> 4. s ., x X 70X Folox X <o 20050 X7 X s Ay
S x 7 L, X G L
||’=vx~\,, XL,~=5<-||_XX~)XX'],,‘|VX {4 ., x X 4 (s s , X X s v qs
S X L Tqss] x 7 X XY f.x X 40 s, x X 1% o
L X 1,y”"xs¢ Jdox Txooo X Foqd X X S ., R O { ., x X 4
TR 2R s x Xy s ¢ 1 1 Lo XS «  sX"]{xsx Xs{l_xs* ss, X.:X7]" s
o X S S X Xy L, X € L X X . X { ., x X
s\xx‘“xXN\,,s ><|_~s JX XXX H ><~|_|_Ashx’4”!~s >S|k,~x>¢\ L
=x-|\'|s {5 % X% ys s ., X X S L X . A S ., S % S




.S s, xx ] 1s X, { s . b S X
= x 4 .7 s s | x
”
s 4. ".3531 ~ _
" X X ” ” = X
. 1 X JI+A'4 XX VX\I X S A7 Lo | S
24 : ” =
~ % 7 B TR RV R i x X s X I H4 X T~ 1 X
2
S A x4
. X ”
s wJlwd9.Ls <Lk L o X . s N
s .. s T4 % dCemroid) x xS L] L 1 Xx s
XL s pts ST T ek s A 0 s T g xR
by xs 2274 15 LAl xs | xx,7 D s, XX T

5 o
s 171 . % Fo o

CATBEE s L LI v AP S iss X ]

R R R I

S D

SR ECARNE IR EE P RC

T 4%, 06 o

L ~s | sx, X%
Fd 1. x s shxx {48 x 3> 7 xd L v da X
1. xf 8L .« XX P10 Lo, T 111
X S . XS ,. L X SX ffx Xx " ,s s . X7 X A

xS 1
s« 1 .1%5 * FEAAAXA A Aes" 4o x ps4 D 4T~ 0 0
s « 4 .1 x N " ” X { X x
1.7 0 THLx x4 s xiIx  sqx” . X
= 4L X X ., 1 s ] X X s x " {1 ., x !
= 4L X X 4 X v xx s pXs"¥ 4 sl x| Y K s” ¥K] .s q "s
SR T L S I B BN BN R

X ” 'I 9 | AI— 'H "XX\,: ” ‘.x‘ X,, . X -| X ” 'I b s X H-['I B X C . =

TN TN B s XR SR TA Y s s T, L
G .~ x . A A B
TransCad @ " Jx: [* x %
P " v Jus 10X dse wses] o f xs X

x588! MVZ(VSX~3$ L o ” K



S X ” S , X G leyL]' S| 4 X" Xs x . »wC J’SZﬂ“:]x q ”
(") - x C e s20% A s XX T . S {1
X7 s " s XXX o x X ois 18 3 ¥ S
Poxmos ot s XXX 4 I8k XYy x ] o
Table 18: Total trips in central bureau of statistics and yefe nof surveys
(2006) . x " s 4 (1996) "_ L s
- " ¢ X « 1~ ¢ x
s A LoL o s A1 LL N [
X X ~ X X X ~
888 | 1000%| 18478 1182| 100.0% | 29,374 x4
U 5.17 91.9% | 16,978 AT T Ly ded
(r 14 X ooy
U 2.67 18.8% 3,465 FATx DT T g LY » X
"« 2.46 0.6% 120 FATx DT T g P47 X
_" 5.94 725% | 13,397 | .~ 6.07| 80.7% | 23,694 L e
(- 14 X« b x|
°0.91 81% | 1500 399 1700| 4979 x4 x
117 x x <l .~ 6 2.4% 701 AL BV SN
2,042 1,668 19 o
Y o 440 XXy ss {xf X % s x 4 7"s L] Lo x 4 "s
X7 s LA s LSS X ] T x0T s Sax X s X xS
*XAA(Tx ot )s T Tox A s w0 L x 4, "s v~
Y X o |_‘| _‘I 4:,,*XX\S ~ i ” X L J i | i L !iXVAL‘XXYxs”‘ I-:iX”AX‘l:VH”S
A s X x s ¥s X x "s
o« s {7 X ” = s X A% XS RN 1 X7 4x (I 8" X =i_’$[ X X 11
Boygx oo o X L, LT X dsd L s
A7 X 1s -« s X L T O R {7%4 x4 1%4 s{ *xx
Peloxs LA x uds s T s s 488 0 sy x
= 4L x X o d S 4 Fx I i, " Lo A‘§7VVS «~ 1.
F _I + X .l " _I nox ” X "'I‘" X" "I_SS X _I:'§+ng X'HS“:I,,.NV%,S %SY V)( LX~ b



L)

SEwqdX+ - '|v><s

oL N q . L -|X"Zx">s|_ -||_s~ﬂ,, “x”x.| "X oL
(4 ~ U O 1
s 4. xy 1 L 1* 1x 19 "Isx 4 |
(x” s)YH 7 7xo i 1s LS 1x o199 x|«
Table 19: Weight coefficient of the distance traveled by a car to the telephony survey (Yefe
Nof survey)
17 x Pl
'|x,_)|-|"’v ,"“A‘X v"“A\xv <
1) (- x)s> x| x 1 (F XM x | ©x o ;J_|+>I<_”J> .
[ N I R I S
1.22 19.42 196 23.76 473 0
2.53 21.95 308 55.60 647 1
2.45 38.23 195 93.60 179 2
3.67 43.59 23 159.90 18 3
26.35 722 50.76 1317 L L x|
Y 420 1 X e 4~ S Fodoe oo AST X, L 1SSy XX ss o os{ T XX XP
(L Lo X X L Xl aes ) s I T S . (. e A X X s XD T
o N R B BN
Pl s 47 TR X0 x s x|
Table 20: Average distance traveled by a car for a household in both surveys
x " s . _I 'iv L S
S_A);w"“"A‘XV Cxy S-“);“"“"“\X“; X X_J*;"L;v
A () A (e ) ’ A
23.75 669 30.61 743 0
55.60 955 73.50 694 1
93.82 374 114.63 202 2
159.90 41 147.32 29 3
54.26 2039 60.66 1668 LL x|
o 2Q XXX [ {7 x 2" s 1 x ”
1 _x4s "s x Xs 74Xy i ~ oo seddl s L% s 47

71

1% .

~

X

L

J

-



oW

X

11 4L s 10% - ¥2006 1754996 T 4% | . 4 AL NN
X le 344, 1Tt ™ X e x ¥ s 1~
SH L X XL L X T s e s s X XXl s s
(18 1% LI x « . L )20061 7 7 8%&-] 996 < " 17% -1 _
x { A53
s x | ] A L’sl XX, X{I7sx | Y .ox X x X X " s ]
"X .oX X sl x Xs sx {%g Yy X | $1 ] . X L
N s { " x 7 Tos ox o DpqqXl o X.s P R L DN SEL | I |
T VL I BTN B S IO B
47 x L 1 s o= S X L FoA X s o= x 4{ % “J[ X q
- L) F 4y 158 Flow s i, Lo 17 x L 1s ¢ X
-1 «~ U 1~ 1
s xY 1o L lx 1 x 23 "Isx {1«
(x" s)H "X L 15 ~ Lo s x A 7 s20hx o, o oL 1T x4 7S
Table 21: Wight coefficient of the number of trips to the telephony survey (Yefe Nof
survey)
17 x [ B
X . ‘I 3 n : X N ‘I . ” <
X {0 (- * M % x x 4 (F XMW % x | Fox o ‘J 4')'(‘"J> %
A A T
1.71 2.39 196 4.09 473 0
2.40 2.65 308 6.35 647 1
3.36 2.62 195 8.80 179 2
3.76 2.63 23 9.89 18 3
2.57 722 5.92 1317 L x|
4 v e AT DT x0T s X Is i X o V2:9 SY X %



Y 422 T X d oo S 47 X p e v ST X LSS XX Ss oS Toxx XY ]
N O x L, X l.sy $dF o~ _ouwlsxdTX x 4 7's
T 1 - [
P S T RO 47 S R T G
Table 22: Average number of trips for a household in both surveys
x 7 s)-| "o s
e ey 14
(X Dxq L (D Dox o R
R R 13
1 0 A T
4.09 669 2.82 743 0
6.35 955 6.34 694 1
8.80 374 9.43 202 2
9.89 41 10.42 29 3
6.13 2039 5.22 1668 L Xl
] 22 XXX {7 X "s {7 .
.OX s X | "s ” R | x “ * f4*1.s .
i ~(d ¥4 s
oo x4 X s X ], Ldx pd xis XX T4, xS
1« 2 d e 139 %24 x X i 1« % x 1 .485% .~ % S
+ 17208 40 s17%-1 o0 v x o o x4y 0]
s 4 ..B53 x 1
L. 1, -yx x1s sXxy,; 4 ¥Yx's s41s§1%7 S R
~ _ 14 L X« _ S 1. +«%1 §’1|?’Zs,i\\”v,,sl,,wa\%x S X o] XX
*xo 44 x w4100 A4S x v b wid . ) .y x X s Xoxy X oox
L 1~ ¥ x x 1 s X x y X Fa X O B X xp XN 4 A5 TiAx sxo X,
P« 0]l x4 28 #1140y s sy 24 o 4s 1 P00 ¥ xf{ X« o+ A
o] s X, X §Xx 14 s

73

~



.http://www1.cbs.gov.il/mifkad/tables/pirsom7a/t2p352.xls - 1995 :~ X \?’OV

http://gis.cbs.gov.il/YISHUVIM/xIs/bycode.xls - 2005

74

S 4 LY X o 423F %
Table 23: Value of topography variable
FAd s 4 XX FAd x4 e x
A R B B IS N BT SEEE
0 130 T4 1 90 T
0 460-380 | L _ ~L 1 25 L, o~
0 3805 s 1 1 60 L]
0 230-50 S . 1 30 x
0 14090 | - 4.4 1 100 s
0 105-50 Lx X 1 20 L, o~ |
0 140-10 i} 1 25 T4
0 125 X s 1 20 s x
0 520 “ 1 1 10 TR
0 190-5 o 1 10 FoA
0 210-100 x> 1 10 R IR
0 105 11 1 50 P
0 190-70 1 55 T 1x
P X.6.5.3
1 1 Ll X v s P Xy 1 yx7”s s41 411 1 1¢ 1.
X s 4s 41 %S UXRHw b . PR s x g gy oy
O 4~ X4 8% xsxfyg 545 s~
. 14! Fod X dedls Lise s XIS . X 9 44 s
4, o ox 0.
L hx s 6817 s
CoxXT g x X x4 x |3 w4 XD sk 4B s s, X Xxs
4+ L. s _ . AR P B U S B x84 9ss
1x 1 X | ., s X"'qu L | X X C . sxX1d'ss s ssv'},’xss_J_x
FT XIS X XS s P T X s x

1

>


http://www1.cbs.gov.il/mifkad/tables/pirsom7a/t2p352.xls
http://gis.cbs.gov.il/YISHUVIM/xls/bycode.xls

X

« L X4« _ 1+ (MNL)Mtultinonsiaf Logit” * ” 4 s x ¢ s I x x X

. L1 x 1
1. . "> 1 x _ ¥ORLKGrdered Logit- ~L ' X . _x .l x{x X X x
N
V”x |-'1"X~'|V”“'|A X o oX X -{ L |.-|“|_-| . X € s | x X
2 04,1 e 8240 IR e xSk YL w X o {Tx
m g X‘XX“S
PX o x XL s X T X SI2AT X 4 .
Table 24: List of the explanatory variables by types
, X € s, X g 1 % s . oo B
S x 7 S X ¢ ¢ X s-4 { -
s x " s x € X% 1 X { X's x Fod y x X
X ¢ . s L _S _I X “+§5 >S| n_x
x4 4s i RS, B
‘Ix vi Fod <
1% % sy 4l R x4
1 -
O e
q S X -
.+ 'I N S o I -l - L J % + * ,i- ?( ,:I \:\ i :'- a -””.:,’>,va Sv:x Y-|‘>va" )
AT s L x> x BiegBme® |xTa] oxpi o tIxx T 1 xxpp]xx ]
=x~\,,s ><,_~,><s:,_-||-|xsvss“|_-|xl-|><J_ss§-|:|\1>A<|VXI3g;|;|,,x)vs FoA
,,]?(,kkx1>< X X 1 s s 7 s x')-||s'|\,, wr]qd %s L ,s V7 s {1 T oX
S S SRR SRR T A R N S TR TS - B BV .
s " )Z\Xssxl_ L 1A X Llax oty oss il o xooss o xious Lp{
s ” =Xx -] L |-| s ” X S 6”)(”\ Su-lx
X "1 % |« P 17X W-|VV ” - :'“v XSS X "X ,tqv\yixvl L \xvv”J . %] .
L oooxuHxg X L, sox 4 X x0T {7 s s ¢4 1>*s L A



F ] X xqs 11, s N X o4& -|““,,~>><|_ -|:,_x|~x><vxsv s. '\.,|_><-|],_x|yx‘v-|s.|v

.Rhosquare-s 1 _x 41~ _ {4 ~_s x.<,"s

~ ~ v ~

vow ] S K o X
~

ST 41X 4 MO L L L. S* s 41 T 4L x X, _ X x (xX s
N ~ X |1, s DX ’:=-HVL¢X X -|=VZ><A o XS ]l Xx s O
] . :X”'qu'- F,'ILFI'IX"V“SVS:X'I"”‘~XV: xZ|_\><“:s~ F 17 x D" s
bpAL b x s X E x4 T ¥ X X
Lo :.|:\xx~s s“.|l’><=.|=Lxx~>\x,,,,-|><v|_x~><2xs-|J),,,,Ay”vas va
A S, 0 s P4 x s D XX oy s
x Aok _otor 0 A es e T x4 x s DX (XL kg X

bdew s 4T X p TN s S x4 125X X ¥

~

b s A X TN s sioBH iy, X

Table 25: Value of the explanatory variables and S.E. in both surveys

(2006) . x " s . { (1996) "_ L s
— NER R 5 T

1.06 3.25 P4 x T ]
1.07 1.52 1.08 1.18 XS Y {TSX"{]_L 0%
0.69 0.85 0.72 0.71 G 1 )% ¥ 47sx"{{_t 4% |
0.67 0.67 0.62 0.47 (X XX Y {Tsx"{]_ {0
81.65 54.26 72.61 60.66 RS
3.85 6.13 4.32 5.22 UL s A X A7
0.97 1.20 1.00 1.09 S
1.18 0.75 1.26 0.88 XCXI8 L ALYy 4 o4,
0.42 0.23 0.40 0.20 X" X465 4
0.32 0.10 0.25 0.06 1. s xi A

6,481.79 | 8,952.48| 6,256.17 | 8,598.39 R
0.31 0.27 P4 x T LN NN RN
1.02 1.12 0.94 0.73 L
0.41 0.22 0.44 0.26 U XX ] S L Y
0.28 0.92 0.28 0.91 R EENEE
1.56 2.96 1.72 3.07 O T X,
0.65 1.03 0.70 0.99 XUUX(A8 L ALY )p 4 oW K 5K Y
0.72 0.31 0.77 0.38 XUXGL ALYy 4 LA

76



. _I . S L un =S : '||— 1’_| . L\ oL S -l X : 'I ” . +

FdQ s Jos X ox 1. os kX d ey T XX X os o 47
DX "X o, ] . s
Tx 4 4. 400, -, .. s X 0 . 12006~ L 7 1986 1Y L T 1%
28%-1 % oy 4 o X s s X7 _f.syds*s.,

X

BA% -1 % Ll oy A o XA e

XL Xy 412006 T 62% - o x by o4 s nx o X

{ X s 1« 10% -0 vl . ~ 4, _ s

P b o 415% A1, 0X, 0 s A s 4 10% o e oy e X e X
(5%-1 ) A <o itx o oms o 48 A AL Py s v
O s T4 s xxo X L XXX XS s x Xy s TIXx UUx]
TAox  x .1 x 1. X P X oo x4 T g s T x T X

I'VLS I “FV'IV”S“V . Lol X X,LI-X‘|‘|"“-|~X "'"LH””A:S~X\, . Xy .
1996 " T4 X s . AT X s T s
: 17X s o T x D e ARY e s e X T 120067 7 s

" s s ¢ ~ X P -|.|”><xs> ~S b .||_”“xx:v”vs X X1 1S 4 s EoX oo

x Toos A" s X x x4 7 s 4 h o xx il T o 4T X

-1 X2006 - " 1906 S T4 s 41T T A
Fx (26 1%+) _ 1000 - > 1 322+ 1_ 1,000 - * 1 2354 1,37%

. 055% -1 L . o x ! A Y 13%-H s x4y 1T T A4 Lx ox 1 0%

SALx x L1 x X ],

~

L X FXd..1w XS Ix""x{. "s X

r s
5 ~ v A ~

77



P ew LS 1 X2006%1B964k 1 X s 41 TAL e xl X x4 _s 1

Table 26: Car ownership level in Haifa Metropolitan area 1996, 2006, according the surveys

result
(X~X)-|v=-|Lx>x=-||_x~>>x31-|><~> Ll S
235 130,293 554,001 3.04 181,939 1996 Bt
322 202,018 628,236 2.82 223,073 2006 X
1%s o 114 %" x|
1s T xAsA4As T L
x4, Dx o X x e A X L X T s DX X ]
*1os A0l sy A s’ Ty {4l ., 40 X -S4 F o _ FdSY{ST
oL o8 x 3 8 X s WA s X, s A X s
=X1~1,, 1L * oL TH{X,,N“ .S “sl"v]:%\ §IyX¥es, K ==XZH~"1 -
~ U e x os ¥ e ¢ 0 s Hoo e ., L T i
X ls lixp o s T 4X s x X sy {s s T x| 4, {L  *
i . X o s X s L s s g, X
X T4 s s X x L x ] ost X0 2606 4xX1996 T s 7 I £y sy
A s A< . 4 L. 2006 x: "*1906 x 14 ;s A4 L T4 x| ox . q
,(32%-1 J19% 41) 1996 - 7 . 2006 - * s X s X Jx 7 sy {s” T ox{
Txd 2. 0 X 4)2006 « 2T ox b4y 0] X, T vs X, xY
.(2006 X 4 38% -4 199 - 7 ¢ S 480% A x4y o1 sy A
x4 A0 e T A pTAdyss es. p 4 4 28 1 R T kL D s
A rs Al sy A
mls 4 x o 3y X

78



2006 ,1996 -

40X

X

T ox 1~

sy {s”

10

ca22vd e S

Figure 22: Number of cars in a household as a function of number of drivers in a
household i 1996, 2006
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Table 27: Number of drivers and number of cars in household - central bureau of statistics

survey (1996)
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Table 28: Number of drivers and number of cars in household i Yefe Nof survey (2006)
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Figure 23: Rate of drivers (male), by age 1996, 2006
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Figure 24: Rate of drivers (female), by age 1996, 2006
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Figure 25: Number of employed in household as a function of number of cars in a
household 7 1996, 2006
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Figure 26: number of trips in a day in household, with company car and without company
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Figure 27: distance traveled in a day by household, with company car and without
company car i 1996, 2006
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Figure 28: Number of cars in a household as a function of the population density in the
household location
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Figure 29: Number of cars in a household as a function of the topography of the seated of
the household
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Figure 30: Number of cars in a household as a function of the religion of the seated of the
household i 1996, 2006
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Figure 31: Number of cars in a household as a function of use in public transportation in
the area location of the household
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Table 29: Pearson correlation for all variables at the two surveys
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Table 30: Description of variables in the models and the posting result with central bureau
of statistics survey (1996)

Variable Description Value Std err t-test
G AL) A Y TS 2.50 0.17 14.84
G 2-0) 0 A Y TS (X 2.98 0.23 13.15
G Be) A Sy TS (.Y 3.47 0.30 11.74
KT A) A Y TS X L. X 2.12 0.18 11.62
"R 2-) A Y TS X L. X 3.20 0.24 13.28
(' KT BeL) D X Y ATSXID X X 3.80 0.33 11.39
Gt L) A P e X 0.20 0.11 1.76
L SMIBX 2 A P s X 0.41 0.16 2.59
M3 2-) X X ks XX ]| 2,25 0.26 8.69
G A A 0.15 0.02 6.15
"B Q) A x4 0.25 0.03 7.60
TR L A R -0.000027 | 0.000012 -2.15
CURI2)K XX 8 X XS x -0.000062 | 0.000020 -3.09
XM BA) X s X X8 xS g -0.000097 | 0.000044 -2.22
(T P X -2.88 0.20 -14.16
- e As -6.71 0.37 -18.26
Cd- Ay -9.85 0.70 -14.14

Number of observations | 1,668
Number of estimated parameters | 13
Null log-likelihood | -2,312.34
Final log-likelihood | -998.47
Rho-square (/) | 0.57

Rho-square bar (7 ) | 0.56
" 4s s ¢ 1 x X x  x
Uo=0
U;=-2.88+2.5*X1+2.12*X5+0.2*X3+0.15*X5-0.000027*Xs
Up=-6.71+2.98*X1+3.20*X>+0.41*X3+2.25*X4+0.25*X5-0.000027*Xe

U3=-9.85+3.47*X1+3.80*X2+0.41*X3+2.25*X4+0.25*X5-0.000027*Xs

1 o X sy s XS x o
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X4l x L s s @ el xxss Il X X I8 s D Xs X x {s
A 4. s L % e s S
~ 1,371 + «MorteCarlo Simulation X X bx st ql o s T sXG {1 X
X oo ox Moy s S 1, s X 0.l TS X Y T XX ], ]
L. +30, -, v, S.casiATSL . L x X x s x %], s
66.2%-1 L. ' .x _ s x {y s ¢
Tlx X 4,y X8 X g xX ox s X oo bx 310 1% g X
1L | . . P Rk IR ES RO N - N DO EO T S SRS S
LDox s luloxe XL T kT s ox b o lx _oF & ]l s X
Lox X X « 4% <] s | - % | KX VL e D XX oy XD E Xy X, 6
1996 * 1~ ox 74 §31u X x  box o«
Table 31: Verification of car availability model 1996
1ALl
Dox o (%) @ x Lox X IR T R
Py oo
1,668 0% 0.71 0.71 Cox s
sy {s?” Tx 4 4.
1,023 -4% 0.33 0.32 0-1
645 2% 1.31 1.33 2+
R x 4,7
953 3% 0.39 0.40 5 1
715 -1% 1.14 1.13 5-, X A
Folos x
1,064 1% 0.42 0.43 0-1
604 0% 1.21 1.21 2+
LA T T R A
1,569 1% 0.65 0.65 0
99 -3% 1.68 1.62 1+
s 44 x| X«
1,084 0% 0.77 0.77 " w1 10,000-, 7 1
584 1% 0.59 0.60 " w1 16,000- L x !
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Table 32: Description of variables in the models and the posting result with Yefa Nof
survey (2006)

Variable Description Value Std err t-test
G e) A Sy TS (X 1.81 0.13 13.79
"KM 2-) 8 A S TS 4 2.49 0.19 13.37
I Be) A Sy TS (.Y 3.57 0.29 12.33
R ILA) D A Y TS X . X 1.46 0.13 10.80
"KM 24) 8 A Sy TS XL, X 2.27 0.19 12.17
"KM BA) D A Y ATSX D X L. X 3.44 0.29 12.00
R R RO T -1.38 0.16 -8.66
(" %I3X 2-) v x s $xs U s gL | 2255 0.35 -7.38
"X La) o x s s xSy s DL 0.32 0.27 1.17
C"KMI24), xS S XS YT s L 1.98 0.31 6.31
" KMI3e) X S S XS YT s I L 2.17 0.54 4.04
"KM 2-) 0 A X sy XA L] 1.88 0.22 8.75
G T R R T T T P 1.82 0.40 4.53
G D T T O 0.07 0.03 2.61
"KM 2a) A x4 0.16 0.03 5.13
(T T R T N O 0.17 0.05 3.31
LML) A T X e 0.003837 0.00 2.61
"Xt 2a) A X, X o 0.004720 0.00 2.76
(P ST I IS ATV LIURE S T BN 0.006045 0.00 2.81
UL X X XS X xS ¥ ] -0.000022 0.000010 -2.09
UM 2a) X e XX 8 x xSy -0.000067 0.000017 -3.91
"I BA) X X XS X xS ¥ ] -0.000138 0.000045 -3.06
(TR PP N -1.00 0.24 -4.13
Ll A xS -5.01 0.41 -12.32
(RN I B R N -10.39 0.93 -11.12

Number of observations | 2,039
Number of estimated parameters | 29
Null log-likelihood | -2,826.65
Final log-likelihood | -1,292.25

Rho-square (/) | 0.54

Rho-square bar (7 ) | 0.53
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Table 33: Verification of car availability model 2006
<14
Dxoq (%) x| Lox X SR AL
Py b
2,039 0% 0.90 0.90 Cox LS
sy {s” “x{ 1.
980 -3% 0.42 0.41 0-1
1,059 1% 1.34 1.35 2+
S ” J S
597 0% 157 157 x s _ s
552 0% 0.97 0.97 o x
890 0% 0.40 0.40 x s s |
Poxoq X x 47
1,002 4% 0.57 0.59 5 |
1,037 -2% 1.21 1.19 5-, x A
O s". X ”
1,062 2% 0.61 0.62 50!
977 -1% 1.21 1.19 U 5-, CoX
Y4 4L 4%
1,852 1% 0.81 0.81 0
187 -2% 1.79 1.75 1+
S 44, XL ] X
1,223 -1% 1.06 1.05 " wk 1% 16,000-, T 1
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Table 34: comparison between the models results

X S

t-test Value t-test Value Variable D L
1996 2006 ariable Description
1,668 2,039 CXq .
0.57 0.54 Rho-square
14.84 2.50 13.79 1.81 [ I D R O ol B D I P
13.15 2.98 13.37 2.49 UL %M1 2-0) 0 A Y 4TS 4%
11.74 3.47 12.33 3.57 (O B0 REE O ok B B I P
11.62 2.12 10.80 1.46 G L) A Y TS X, X
13.28 3.20 12.17 2.27 "1 2-) 0 A Y ATSXT D XL, X
11.39 3.80 12.00 3.44 "I 3e) s A Y ATSXT D XL X
- - -8.66 -1.38 " %"l la), v x s gxs s D3R
- - -7.38 -2.55 ("% IBX 2-) X S g XS T s XnX
- - 1.17 0.32 G L) xS s xSy s DR
- - 6.31 1.98 " X"12a), v x s s xs Yy s L3RG
- - 4.04 2.17 ", %" 13a), v x s s xs Yyt s 3R
1.76 0.20 - - "Il a) A X s e X
2.59 0.41 - - "% Bx 2-) A . X
8.69 2.25 8.75 1.88 " el 2a) 0 A WA XsL X% e
8.69 2.25 4.53 1.82 "1 3a) A A XsL X% e ]
6.15 0.15 2.61 0.07 eIl a) s A o A T
7.60 0.25 5.13 0.16 "l 2a) 0 A A T
7.60 0.25 3.31 0.17 "I 3a) s A o A T
- - 2.61 0.003837 | (*", *»"l1 1) A X, " x L4«
- - 2.76 0.004720 | (*", *»"12-)" A& X 1" X 14«
- - 281 0.006045 | (*", *»"13-)" A X, " x4«
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Table 35: 2006 data on the 1996 model, compared with 2006 data in practice
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Table 36: tendency in Haifa metropolitan area between 1996-2006
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Table 37: The forecast of the 1996 model, compared with 2006 data in practice
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Figure 32: The effect of the change in population density to car availability
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Figure 33: The effect of change in the number of driver licenses (woman) in a household to
car availability
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Figure 34: The effect of change in the number of driver licenses (man) in a household to
car availability
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Figure 35: Car availability forecast for the Haifa metropolitan area to year 2016, base on

2006 Model
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Abstract

Motorization level and vehicle ownership constitute one of the most important
components in explaining a popul attatelonds s pe
characteristics (number and length of trips, mode choice decision, and so on).
Car ownership is a necessary input for various transportation models, particularly
in disaggregate models that need more specific information about household
behavior. In most cases, data for transportation planning are directly obtained
from general indices such as motorization level and size of average household.

The current research analyzes the variables that impact household vehicle
availability in Israel. The approach of the thesis is to analyze data from
conventional large-scale surveys, in order to reach conclusions based on
statistical methods. Given that the last survey at the national level was performed
in 1996, this thesis confines the analysis to the Haifa Metropolitan Area, in order
to benefit from the survey conducted in that region in 2006. In this way, it is
possible to identify trends from 1996-2006, based on two recent transportation
surveys in the Haifa metropolitan area. This paper also proposes models of
vehicle availability for the metropolis.

The research goals as defined in this study are (1) an analysis of the trends in
vehicle availability in Israel, including (a) an investigation of the variables
impacting upon household vehicle availability; and (b) analysis and estimation of
the model of vehicle availability in the Haifa metropolitan area; (2) evaluation of
forecasted vehicle availability in the Haifa metropolitan area in view of the trends
of the past decade; and (3) analyzes the variables that impact household vehicle
availability in the Haifa metropolitan area.

Motorization level in Israel has been steadily rising since the establishment of
the state in 1948 andiscontnui ng t o t he present. Despite t
motorization level, it is considered low as compared to western countries. There
are four possible reasons for this phenomenon: (1) Israel has a higher average
household size because of the relative higher number of children, who cannot

own cars as defined in the research, than western countries; (2) there are



population groups who find it unacceptable for women to obtain driving licenses
(Arabs and haredim [ultra orthodox Jews]); (3) mandatory military service
followed by extended travel (usually backpacking) lead to many young people
earning enough money for a car much later than young people in other countries;
and (4) vehicle maintenance expenses in Israel take up a relatively higher
percentage of salaries than in many other countries, making it difficult for certain
population strata to acquire vehicles. In addition, the phenomenon of company
cars, which has developed over recent years in Israel, is a significant factor for
the issue of vehicle availability and use, because the employee/driver is
insensitive to the actual expenses of vehicle use.

There are several interpretations of the significance of vehicle availability at
the individual l evel. Some scholamwlkichdef i ne
the vehicle is not used by someone else, and is located at the beginning of the
journey. In contrast, others state that this is an insufficient condition, and adjust
the definition to mean that the vehicle must not be used by anyone else
throughout the entire journey from home until it arrives back at the home.

Household vehicle availability has an impact on several disciplines, at the
household, social and regional levels. Vehicle availability models for
transportation planning are input into many transportation models and affect the
travel habits of the household members, such as number of trips, destinations,
mode choice decisions and even in selection of residence.

There is a substantial literature body on vehicle availability models. The
models can be classified by aggregation level, type of model (static or dynamic)
and its structure. The explanatory variables may be divided into three major
groups: household characteristics; ground usage characteristics for the region in
which the household is located; and policy factors.

The current research begins with the assumption that the decision to acquire
a vehicle is made at the household level. This is extremely significant for the
model, because its direct result is that the model focuses on explanatory
variables on the household level and not on the individual level.



The analysis of the two transportation surveys carried out in the Haifa
metropolitan area 10 years apart facilitates the examination of the demographic
trends taking place in the area and the impact of household vehicle availability.
These trends show that, similar to the national trend, there is an increase in
household vehicle availability in the Haifa metropolitan area.

Over the past decade, the vehicle availability level rose by about 37%, from
231 vehicles per 1,000 persons in 1996 to 302 per 1,000 persons in 2006. One of
the outstanding factors for this increase is the large rise in the number of license
holders in the metropolis. Whereas in 1996 the average number of license
holders per household was approximately 1.2, the number rose to about 1.5 per
household in 2006.

Vehicle availability models described in the current research study enable us
to focus on the differences between household vehicle availability in Israel as
compared to other countries. The two models that were calibrated resulted in a
high level of reliability, with a high degree of transferability over time. The models
enable us to understand the place of the urban planner and the potential impact
of household vehicle availability.

The research results showed that the number of license holders per
household is the most significant variable for determining the level of vehicle
availability in Israeli households. This variable has not been found to be
significant in many models used in western countries, apparently due to the fact
that in Israel, the percentage of license holders has not reached the saturation
point. In contrast, the issue of population density and level of service of public
transportation, which enters into many models used around the world as an
explanatory variable, were not found to be significant (population density) or
reliable (public transportation level of service) in the models calibrated.

Based on these conclusions, we may under st
i mited i n t er ms of i Sssuing driver 6s Il i ce
percentage of hol ders of driveros l i censes

saturation point, the other variables will be more significant. Consequently,

despite that density of residential areas alone does not contribute to a lower



number of household vehicles in the estimated models, it seems that in the long

term, this instrument will indeed be useful and will encourage people to travel by

other means.

The existing data did not allow us to properly evaluate the impact of transit
level of service on the degree of vehicle availability. It seems that until the public
transportation does not reach a level such that it can be attractive also to private
vehicles owners, we will not be able to achieve a genuine evaluation of the extent
to which public transportation impacts upon vehicle availability.

In addition, given that corporate vehicles contribute to an increase in vehicle
use, we recommend the development of mechanisms to bring a reduction in the
number of company cars (through taxation).

For further research, we recommend expanding the research as follows:

A. Expanding the study to additional areas in Israel i The working assumption
that the Haifa metropolis represents vehicle availability in Israel must be
examined.

B. Longitudinal examination of the validity of the models i As described above, it
seems that the impactofthe number of driverds | icense h
is expected to drop over the coming years. This requires an updating and re-
examination of the model over time.

C. We recommend a research study focusing on an examination of additional
variables that are likely to impact upon the level of household vehicle
availability, such as (1) vehicle-related expenses, both fixed and variable; (2)
vehicle firm and model; and (3) company payments for vehicle expenses.

In this context, we must note the importance of data-gathering (which does not

presently exist as part of national and metropolitan surveys of transportation

habits) referring to company transportation payments, which apparently has great
impact on making the decision on whether the family should purchase a vehicle,

which in turn affects the issue of household vehicle availability in Israel.



