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Empirical Analysis: Municipal Finance and Housing Construction in Israel

To explore the relations between municipal finance and housing construction in
Israel, this study processes and examines panel data on 204 local authorities (not
including regional councils [Moatzot Ezoriyot]) in Israel between 2007-2012,
provided by the Central Bureau of Statistics.! It integrates data on housing
construction with data on municipal finance, as well as socio-demographic, socio-
economic and geographic variables.

The central claim of the research is that the municipal finance system in Israel is
influencing the development of new residential construction. The aim of this section
is to provide insights into inequalities between local authorities and regions, which
may be the result of the municipal finance system in Israel and how these

inequalities relate to housing construction as a whole.

1. Wealth, Housing & Regions

Arnona (municipal tax) levels for different functions and local authorities are set by
the Ministry of Interior. For 2014 the ranges as can be seen in table 20 were
published by the Central Bureau of Statistics and the Ministry of Interior?. The wide
range of values suggests that profitability for different land use may vary greatly
according to function and location. Furthermore, in figure 21 right we can see the
positive correlation between the socio-economic rank of the local authority and the
percentage of Arnona collection.® In addition to different Arnona rates, socio-

economic ranking may serve as another source of income inequality between local
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2014 nmiw% N1TIYNAN 0'9YNN N720 :0IYD 00T DIN'ONAI DIN'IM 'O'MYN - D°197 7IWN
http://www.moin.gov.il/Subjects/MunicipalRate/Documents/table-taarifey-arnona-2014.pdf

2
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authorities.

As underlined by the two graphs, it will be at heart of this section to examine the
profitability of different land uses, regional differences in income from different land
uses, as well as the correlation between socio-economic rank of a local authority and

its income.
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Frequency

a. Arnona

Arnona Rates for Housing: According to the aggregated data between 2007-2012,
average Arnona rates per square meter® for housing in the different regions range
between 21-41 NIS/m?. Looking at the local authorities individually we can find
values well beyond this range (10-60 NIS/m?). The fact that the average values lie
under the norms set by the Ministry of Interior as can be seen above is likely to be
due to exemptions and easing in Arnona payments and the fact that rates may have
increased slightly since 2007-2012. See Figure 22, 23, 24.

We can observe the highest values in Tel Aviv (41 NIS/m?) and Jerusalem area (35
NIS/m?), as well as in the Central region of the country (33 NIS/m?). Lower values can
be observed in the periphery (South: 10 NIS/m?, North: 21 NIS/m?). The mean lies at
26 NIS/m? (Std. Dev: 10). These results are highlighting the differences between
regions in their ability to charge Arnona income, but on the other hand should

provide similar amenities to its population.
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Arnona rates for housing vs. non-housing functions: Throughout all regions we can
see that rates of non-housing Arnona/m? are around 8 times (Std. Dev.: 2) higher
than for housing functions. A square meter of non-housing function usually is
therefore more profitable to the local authority than housing, which means that the
alternative costs for housing construction may be high for the local authority.

Arnona per capita: The local authority’s income from Arnona® (from housing and
non-housing functions) is on average 1558 NIS per capita per year. Also here we can
see higher values in Tel Aviv (3492 NIS) and the Central region (2080 NIS). The lowest
values can be observed in Judea & Samaria (1294 NIS) and the North (1087 NIS). (Fig
23)

When looking at the local authorities separately we observe a right-tailed
distribution of income from Arnona per capita per year. This means that there are a
lot of local authorities with relatively lower income per capita per year, while in a

few local authorities these values go up to 7000 NIS per capita per year. (Fig24)

501

-
-
e 307
o
3
o
o
w

20 //— N—

la‘—‘ —

| o e e |
v I I | 1
0.00 2000 00 4000 00 6000 00 8000 00

wa3h (na1) 7N nYwaa DY noian yyinn

NRIYD DMWY U917 NIIRNA N01DNN NN NIAONN 124 WK

rn
1722

33



b. Socio-economic Status and Municipal Wealth

We can see a positive correlation between socio-economic status and independent
income per capita per year of the local authorities (Fig 25). The correlation weakens
when we examine total income (incl. government support) (Fig 26). This means that
after government interference municipal finance becomes seemingly more ‘equal’
among the different socio-economic ranks of the local authorities. Unsurprisingly, we
can also learn from the two graphs that the peripheral regions tend to be of lower
socio-economic ranking and have lower independent income per capita per year and
also government payments don’t cause significant shifts in that balance. In other
words, most of local authorities are not financially independent, and depends on

governmental support.

nnn
O waw
(ER0T]
O nosa
, no'n
q 12000007 oY
2 PINSN
R o ~Fttline for Total
I3 -
P
b
[
bl
3
2
1Py W
6000007 Awn] &=
; U
&
n ] C =
a 4000 00 - -
>
2000 .00
R2Linear =0 563
0.007

1 1 1 I 1 1
0 2 4 6 8 10

(23 10,73 1) 2008 *5355 - nvan MowuN

I'YI0 A¥N NN X7 7970 Man 7DwWR 197 w17 nimyy nionn yximn 25 W
JIYAN %Y nimxyn Nionnn nne *0'n

34



2000000

15000.007]

10000 .00

Vs mvuan Sv noian ysman

5000.00

0.007]

»)

DMON AdYn

o)

T
2 + 3

(723 10,93 1) 2008 *5555-n7an oUN

nnn

O wan
on™
D

O nosn
20N

O ovowy
”MINON

. Fitline for Total

R?Linear =0.293

12575 mnan 70wk 197 w17 nivan Y Nioadn 3"no yxinn 126 N

When looking at the same plot (socio-economic rank and independent income) with

markers on construction, it is more difficult to identify a trend (Fig 27 left). Though

socio-economic status of a municipality and its wealth seem to be related, the
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relation between construction and socio-economic status is weaker/not existent (Fig
28 right). Although the control of the government in the financing of low income
authorities, governmental ability (wish) to use its influence for new construction is

low.

2. Who builds?

So far we have mainly explored differences in wealth between regions and socio-
economic rankings. The analysis so far has pointed out existing inequalities with a
negative bias towards the poorer regions and local authorities. This confirms what
other studies have found so far. Though, the connection to housing construction
remains unconfirmed at the empirical level. In the next step the study tries to
approach the issue from the other side. A comparative analysis of housing
construction among regions and over time may provide more insights.

a. Regions: Start & End of housing construction

The table below shows beginning and ending of construction per thousand residents

on average per year in different regions (Fig 29). Generally we can see that the
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means are not equal’, though in some regions the standard deviation is very large
and the differences are not significant between the groups. Still we can identify
Judea & Samaria and the Center region with both the highest numbers of beginning

and ending of construction.
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b. Top Builders & Characteristics

The table (Fig 30) below panels the top builders (per capita) in 2002, on average
between 2007-2012 and in 2012, to examine if the top builders from the past decade
are still in top rankings. The table shows that most of the former top builders have

disappeared from the list over the years.

" ANOVA sig .002
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In addition we can see that all top builders per capita from 2002 built less since.

(table 31) This is not surprising as often cities grow bursts instead of a slow steady

growth.
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Characteristics: Do these places have something in common? When paneling data on
these places we can see a very diverse group of local authorities. The municipalities
are mainly located in the Central & Northern Region, as well as in Judea & Samaria.
Population sizes are below 40,000 and three of the localities count less than 5,000
residents. The top builders are from all ranges of socio-economic status and include
Jewish and Arab towns. Their municipal finance include all ranges of independent
income, percentage of Arnona collection, Arnona for housing and non-housing
functions per capita are well above, but also well below average. There is lack of

governmental policy and direction of new construction.

The big cities: So far we have seen that the top builders are all towns below the
population size of 40,000 residents. The following table (Fig. 32) focuses on Israel’s
cities with populations larger than 100,000 residents. The table shows that also on
the level of the large cities there is no status quo on the top builders. We can identify
that Rechovot, Holon, Tel Aviv and Beit Shemesh underwent the largest growth
spurts, while Beer Sheva, Ashdod and Bat Yam grew slower than they did only a
decade ago. Other cities remained on similar construction levels. In addition we can
observe that compared to the rest of the country, Israel’s cities rank virtually on all

levels of new construction per capita per year.
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3. The decision-making process of a local authority: When are we covering costs?

When financially considering adding additional housing units and residents, the local
authority faces considerations of potential income opposite potential expenses. The
following analysis shows how the equation shifts when adding different elements of
the authority’s income. On the side of the expenses (y-axis) the analysis considers
only expenses for welfare and education per capita per year. These expenses
represent the major component of additional costs when adding new residents to
the city, as we showed in the literature review. On the side of the income (x-axis) we
add stepwise: (1) Housing Arnona per capita, (2) Total Arnona per capita, (3)
Independent income per capita, (4) Total Income per capita, separately we also look
at (5) Government participation per capita. In addition we mark the points according
to their regional council or level of construction respectively. The black line
(sometimes red) represents the y=x function, which represents the point of income
and expenses breaking even. As long as a point is to the left/above the line, the local
authority is losing on each resident. When a point shifts to the right/under the line,

the local authority is profiting from each resident.

a. All Local Authorities with markers on regions

Looking at all authorities we can see that the majority of local authorities does not
break even up to total independent income per capita. Firstly, this means that the
central component of adding new residents — the municipal tax they are paying for
housing — does not cover the expenses their presence adds to the education and
welfare system of the city. Secondly, when adding tax income from other land uses,
this balance does not shift significantly. Only after total income per capita, which
also includes government payments, all local authorities break even. In addition, we
can see that the points left/above the line throughout graphs (1)-(3) are dominated

by points representing the peripheral areas of the country.

b. All Local Authorities with markers on construction

This analysis runs parallel to the one previously made. Here the focus was to identify

trends of construction. The analysis doesn’t show significant trends, with the
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exception that in graph (1) on housing Arnona per capita all points to the right/under

the line are medium-high and high in numbers of construction per capita.

c. Most populated cities with markers on construction

When performing the same analysis for only the most populated cities the most
interesting difference is that despite the fact that under only housing arnona no
point reaches the break-even, when adding non-housing functions most points move
well beyond the line.

In addition looking at the ratio between independent and not-independent income
in the most populated cities, we can see that their independent income is

significantly higher than the government support they receive. (Fig 36)
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d. What can we make of all this?

Graphs generally show that expenses for welfare and education per capita are
generally not fully covered by housing arnona or, alternatively, by government
support. These two sources of income are of specific importance in this equation, as
the directly relate to the ‘new potential resident’. When adding both of them
together 125 out of 204 local authorities pass the point of breaking even with

expenses for education and welfare.

The trends on construction aren’t clear.
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4. Multivariate Regression: Do municipal finance variables affect housing
construction?

To explore affects what regional differences in new housing construction, we ran
various socio-demographic, socio-economic, geographic and municipal finance
variables on started housing construction per 1000 residents per year in a 6-year
average.

For the preliminary analysis we excluded local authorities from Judea & Samaria, as
well as non-Jewish authorities as literature and previous analysis suggested a
possible bias.

The models tested were all significant, with R? ranging from .246 - .298%. Depending
on the type of analysis and model tested significant (up to .10) predictors for new
housing construction were socio-economic status(+), natural increase(+) and the
local authority being located in the Central Region (+) or Tel Aviv Region (-). From the
municipal finance variables only Arnona income from both housing and non-housing
functions was significant but the coefficient was very low.

In addition we can see when moving from a model excluding municipal finance
variables to a model including them that the explanatory strength of the model only
increases slightly.

Lastly, when running the model on a full sample R? decreases to .149, which means

that the model is not as suited for the full sample of local authorities.

8 Models tested with log-transformations. Also models before transformation were significant.
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Model 3 — Full Model

Model Summary ANOVAS
Adjusted R Std. Error of Sum of
| Model R RSquare | Square | theEstimate | | mogel Squares df Mean Square 3
1 s07° 57 193 Aun 1 Regression 3,336 8 a7 a0 0002
] 546® L8 175 38531 Residual 9.625 93 103
a. Predictors: (Constant, e 95937410 Sidwi yeion ioh, Total 12961 101
lgromean_pop, g282 19 137 y¥mn ¥ A8 Ph 01T - B
Dy T Regression 3.360 15 57 2432 005
b. Predictors: (Constant, bswentn 9393510 Sowa yeian o, Residual 9.101 86 106
lg1omean_pop, g2a> a0 17 yeien 1980 D8 Ph,01In Total 12.961 101
T PEN P NN TINND NN S NIRNIT YD DR
255% 46-1 A DIP- D02 HDAED NN 2w NIIdH 2N v -
TODIR YYD 937 (THYIX) THDIRD DI Y100 2012 TADTN
YYD MDATN 2MD? APnYy MDD DM YYD end Aannd
wa? {12 INDZ HDIED N1IdL
Coefficients®
. ) Standardized
Unstandardized Coefficients Coefficients
| hode] B Std. Error Beta t Sig.
1 (Constanf -055 282 -195 846
lgiomean_pop -061 067 ~096 -$15 363
55550910 M1Ow i yeinn 094 024 436 3288 000
aPiY WA MM y¥INn 047 006 334 2641 010
DN
DIvTh -137 103 -.140 -1.333 A8
1M -7 098 -138 -1.1%4 236
AR SR -134 A1z -1 -1.196 235
[t -.256 184 -13% -1.388 188
nan 025 A10 024 224 823
Coefficients®
‘ _ Standardized
Unstandardized Coefficients Coefficients
| Model B Std. Error Beta t Sig.
H (Constanh 082 414 157 844
=32 032 =050 =344 21z
237307910 MW YLD 068 041 351 1671 098
QHEd W0 M Y¥InD 015 007 L 2.090 040
jebs Uk}
DT -133 114 -135 -1.167 47
1y -146 111 -171 -1.314 152
AR SN - 200 A0 -.181 1471 098
Do 263 197 -143 -1.336 185
nan 056 15 054 487 627
MOYY NIDIIN DM Y¥100 -753 547 -.250 1377 A7
TDITN DY
() THVIRD MDA Y¥IOD 8.781E-5 000 278 1.601 13
way?
VIR MDA YD 8.577E 000 016 032 935
Wy (HAL) DX INND
DY DYINNY THVIR YLD 004 003 103 546 587
VIR MW S DN 001 00z 081 631 530
202 692 AL M- DY
Wiz anhn
TN S RN Y ¥Ion -1552E-5 000 -030 - 259 796
wayy MY 11nd
LN 1Y YD S0UE+$ .000 -.007 -.058 53

a. Dependent Variable: Igtomean_star_hous_cap
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Model 4 — Small model (transformatior<)

Model Summary®

| lode)

R R Square
484 34
aseb 246

Adjusted R

Square
Wz

198

Std. Errar of
the Estimate

31995
32070

a. Predictors: (Constant, vanon, lgtomean_pop, 11 yvinon
S393-5NNAN PR PEID DA GPRP Y10

h. Predictors: (Constany, vaon, lgiomean_pop, 11> y¥ion
DI TMDIIA YR 2IPI-HNIN PDUR YLD AN G282 Y10
B9Y7 (ML) DYDY THDIED MDD YN w97 F191)

c. Dependent Variable: lgtomean_star_hous_cap

ANOVA®
Sum of
| Mode| Squares df Mean Sqguare F Sig. |
1 Regression 3031 4 758 7.402 000
Residual 9.930 97 02
Total 12961 101
3 Regression 3.190 & 53 5.170 o0ob
Residual 9.771 95 03
Total 12961 101

a. Predictors: (Constany, vdon, lgiomean_pop, yin ,bxaen qbnl
Yo% AN 1dwn

AV AN YD

b. Predictors: (Constan, vd>on, lgiomean_pop, y£mn ,Dxawin qoa? »aw I yenn
wW9)Y [(INA1) DYDY MNIED NP1 yuon W [N DN MDD ¥¥0n 23230710 21duR

¢. Dependent Variable: Igiomean_star_hous_cap

Standardized
Unstandardized Coefficients Coefficients
| tdode| B Std. Error Beta t Sig.
1 (Constant - 065 2 -85 768
lgromean_pop 068 05% -.106 -1.152 252
737390710 MOVR yuInn 088 oz 455 3987 000
el WAV M YD 013 006 258 2.349 ou
DX LN
A= pran] 413 071 148 1.588 115
z (Constant -085 24 -37% 706
lgiormean_pop -072 062 -113 -1.163 248
9393 9NIN P1OWR Y¥ID 071 031 365 152 0w
Q2P AP N1 YYD 014 006 273 2443 016
DN
{=ptn] Az 07 166 1.741 085
[CLLL VYRR MY VTR va ) hvh e oY aYa EXE) =] 00 115 e 35
v
DD MDD YLD 2186E-5 000 041 247 805
Wl (M) ¥ mn?
a. Dependent Variahle: Igiomean_star_hous_cap
Model 7 — Small model (full sample, transformations)
Adjusted R Std. Error of Sum of
| Mode| R R Sguare Square the Estimate | Model Squares df Mean Sguare F Sig. |
1 .a18? 175 153 30326 1 Regression 3664 5 733 7568 0002
2 4b A7 149 30404 Residual 17.250 188 nse
Total 20.954 193
2 Regression 3.760 7 537 5.811 0oob
Residual 17.1%4 186 082
Total w554 153
Standardized
Unstandardized Coeflicients Coefficients
| Mode| B Std. Error Beta 1 Sig. |
1 (Constant 432 135 304 002
lgromean_pop -09% 048 -152 -2037 043
5355020 P1Own yuon 076 018 57 4.164 000
QY WD N1 y¥ION 008 003 203 2.289 o
MR
pmutan] o7y 058 087 1371 A7z
o1 -.2%0 072 -433 4016 000
z (Constant 435 136 3.206 0oz
lgtomean_pop =101 051 =155 -1.988 048
5355020 P1dwR yuion 063 05 432 2489 014
PP W0 NI YRIOD 002 004 .u5 1331 on
aeh
pnutan] 081 058 098 1391 166
oyrim -.304 o -454 -3.963 000
(FHY11) THDIEN TMDID YLD 2007E-5 000 075 578 564
wa?
HNIED MDD y¥Ion 3.566E-5 000 068 457 448
w7 (AN DN’

a. Dependent Variable: lgtomean_star_hous_cap
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