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תקציר
הפער בין טביעת הרגל האקולוגית של מדינת ישראל (מדד לביקוש האנושי למערכות אקולוגיות
בכדור הארץ) מחד ,ושטח האדמה היצרני בגבולותיה מאידך ,גדול בהשוואה בינלאומית ,וגדל ככל
שרמת הצריכה עולה ושטח הקרקע היצרני מצטמצם .אך מעבר לקנה מידה לאומי ,יש חשיבות
לניתוח הצריכה של תת קבוצות באוכלוסייה בישראל והשלכותיה הסביבתיות ,אשר אינה מתחלקת
באופן אחיד .מחקר זה הינו ניתוח מקדים של הצריכה (ובכך ,טביעת רגל) של משקי בית בישראל לפי
קטגוריות חברתיות מרכזיות (כגון הכנסה ,מוצא אתני ,ומגדר) ולאורך הזמן.
הניתוח מתבסס על שני מדדים אשר חושבו על בסיס סדרת זמן של הוצאות משקי הבית בישראל
 .1997-2008המדד הראשון ,הוא מספר רכבים למשק בית )תורם חשוב לטביעת הרגל האקולוגית
הישראלית) ,הנרשם ישירות במסד נתונים .והמדד השני הוא פחות ישיר אבל יותר אינטגרטיבי:
אינדיקאטור חלופי )פרוקסי( למדד טביעת רגל אקולוגית למקרה הישראלי .בהיעדר לוחות תשומה-
תפוקה עדכניים לישראל ,המאפשרים גזירה של טביעת הרגל ישירות מקטגוריות צריכה בהקשר
הישראלי ,נבנה במחקר זה מדד פרוקסי על ידי התאמת  71קטגוריות צריכה ישראליות למקבילותיהן
בבריטניה ,אשר להן בוצע חישוב מדוקדק של טביעת רגל אקולוגית ליחידת הוצאה על ידי
 Wiedmannואח' (.)6002
המחקר מציג היבטים שונים של היחס ההדוק בין ההכנסה/הוצאה של משקי הבית וטביעת רגל (כגון
פערים בטביעת רגל בין עשירוני הכנסה) ,וכיצד קשר זה משתנה לאורך זמן .מחקר זה מציג גם את
היחסים המורכבים בין טביעת רגל לבין גודל משק בית ולמוצא אתני (כאשר הכנסה נלקחת בחשבון
בשני המקרים) .מוצג גם הקשר בין הכנסה ,מספר המפרנסים ,אתניות ,מגדר ,ומשתנים אחרים לבין
בעלות על רכב לאורך השנים ,ובפרט המעברים לאחזקת מכונית הראשונה ולאחזקת מכונית השנייה.
המחקר מדגיש את חשיבותה של סוגיית הצריכה וההשלכות האקולוגיות מעבר לקני מידה מצרפיות
(הרמה לאומית למשל) ,אבל מזהיר ,גם ,מפני טיעונים ליניאריים או חד משתניים פשטניים על אופי
הצריכה בתת קבוצה מסוימת .המחקר ממחיש את קווי הניתוח הרבים שניתן לנהל לגבי הדינאמיקה
של צריכה והשלכותיה הסביבתיים בהקשרים המורכבים של החברה הישראלית.
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Abstract
Israel is remarkable in the extent to which its ecological footprint exceeds its
biocapacity: that is, the land equivalent consumed per person is larger than that
available per person in international comparison. And this gap is growing as
consumption increases and land availability shrinks. The consumption contributing to
this footprint is not evenly spread over the population of Israel, and this report provides
a detailed exploratory analysis of the how the consumption (and, thus, footprint) of
Israeli households varies by key social categories (income, ethnicity, gender) and over
time.
The report is based on two indicators drawn from a cleaned and harmonized time
series of Israeli household expenditure from 1997-2208. The first is car ownership
patterns and trends—a key contributor to the Israeli ecological footprint—which are
directly recorded in this database. The second, which is less direct but more integrative,
is a proxy indicator of ecological footprint for the Israeli case. As appropriate inputoutput tables allowing the derivation of the footprint directly from consumption
categories for the Israeli context are not available, our proxy index was obtained by
matching 17 Israeli consumption categories with their UK equivalents, for which careful
calculations of ecological footprint per unit expenditure have been performed by
Wiedmann et al (2006).
We present various aspects of the tight relation between household
income/expenditure and footprint (such as the disparities in footprint between income
deciles), and how these have changed over time. The portion of high income
households with below median footprint is very small. We also show the complex
relations of footprint to household size and to ethnicity (controlling for income in both
cases), and suggestions for further research are made. Next the relation of car
ownership to income, number of wage earners, ethnicity, gender, and other variables is
explored. In particular, the changing patterns of car ownership over time (and
especially the transitions from zero to first car and from first to second car of a second
car) are portrayed.
Thus, the report underscores the importance of thinking beyond aggregate
statements about consumption and ecological consequences, but, also, warns against
simplistic linear or univariate arguments about these. It shows the many lines of inquiry
that can be pursued to identify and manage the dynamics of consumption and its
consequences in the complex contexts of Israeli society.

3

www.kayamut2030.org
List of Figures
Figure 1: Ecological footprint versus biocapacity for various countries (2007). ............. 19
Figure 2: Extent of deficit in the footprint/biocapacity space........................................... 20
Figure 3: Israel’s growing ecological footprint and declining biocapacity ...................... 21
Figure 4: Ratio between household expenditures and income for each decile ................. 22
Figure 5: The relation of income to total footprint for Israeli households........................ 23
Figure 6: Footprint per capita as a function of the income decile and table of relevant data
for each decile ................................................................................................ 24
Figure 7: Percentage of footprint per decile over time ..................................................... 25
Figure 8: Footprint per 1000 NIS consumption expenditure ............................................ 26
Figure 9: Footprint per 1000 NIS of expenditure consumption for income deciles (all
years), ethnic/location categories, and household size .................................. 27
Figure 10: Footprint over time by ethnicity/location of household and table of relevant
data for deciles ............................................................................................... 28
Figure 11: Upper per capita income decile households whose footprint is less than
median............................................................................................................ 29
Figure 12: Contingency plot of cars in household for income deciles ............................. 30
Figure 13: Overall car ownership by per capita income decile—entire population ......... 31
Figure 14: Car ownership by cars-per-household and per capita income decile—entire
population ...................................................................................................... 32
Figure 15: Overall car ownership by per capita income decile—households with a single
wage earner .................................................................................................... 33
Figure 16: Contingency plot of cars in household by number of wage earners ............... 34
Figure 17: Households in various wage-earner/car ownership categories over time ....... 35
Figure 18: Household car ownership over time by ethnicity ............................................ 36
Figure 19: Car ownership by per capita income decile—Arab population ...................... 37

4

www.kayamut2030.org

Background, data, and methods

Overview
This report presents an attempt to provide a more socially fine-grained (that is,
disaggregated) understanding of the ecological impacts of Israeli consumption and its
change over time. The idea is to go beyond talking about “our” environmental impacts,
in a way that obscures the great heterogeneity within Israeli society, and present the
relative impacts of various parts of the population, segmented by income, ethnicity, or
other relevant axes.
The methodological challenges of obtaining and analyzing the relevant data for the
Israeli case are considerable, and this report is intended to provide an initial
demonstration of the potential viability and usefulness of this kind of disaggregation, on
the one hand, and, on the other, to caution about the complexities involved in such
analyses, and the care necessary to conduct them with any degree of rigor.
The report disaggregates environmental impacts using a time series (1997-2008) of
Israeli household expenditure data. Our analysis utilizes two indicators. The first
attempts to create a composite index, an “ecological footprint” for each person that
derives from various forms of consumption. This is a measure of the energy and land
impacts of different consumption or activity categories, expressed as hectares required
per capita. The “footprints” associated with various household expenditures can be
derived using a technique that utilizes the input-output tables used by economists to
examine the interrelationships between different industries in a national economy, to
analyze the categories of final consumption used in household expenditure surveys.
Thus, commonly available consumption expenditure data can be translated into
ecological footprint. In the absence of current tables of this kind for Israel, we drew on
Wiedemann et al’s (2006) careful breakdown to household expenditure categories for
the year 2000 in the UK, to create a rough but useful equivalent index. The idea is to
provide robust comparisons of categories and periods, in the approximate and relative
terms allowed by the UK proxy data, so that this can be refined once appropriate Israeli
input-output tables are available. The second indicator features the number of cars in
the household --a single sphere of consumption that is both directly available in the
consumption time series and environmentally significant.
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Background
While there are many attempts to represent the ecological impacts or “footprint” of
consumption (Rees, 1992; Wackernagel and Rees, 1996) at a national level, there are
fewer attempts to conduct such analyses at a sub-national level, in the manner we
demonstrate here. Yet, as the preliminary results below demonstrate, is precisely at this
comparative subnational level that the footprint notion may be most useful.
The derivation of a footprint indicator is complex, and still contested (Fiala, 2008,
Nijcamp et al, 2004, Lenzen and Murray, 2003), and it remains unclear to what extent
the result is an objective quantification of real impacts, a management tool, or simply a
useful metaphor. However, since our goal is a comparative disaggregated analysis to
identify the sites of high and low environmental impact, the change in these over time,
and using this consider policies in a more segmented and targeted fashion we can treat
the footprint indicator (global hectares per capita) not so much as a real number (how
many hectares of land are needed to support or offset a 1000 shekel expenditure on
electricity), but as a useful indicator of the relative contribution of different population
segments within Israel. This is not to say that the methodological challenges disappear
in using footprint in a comparative manner: if one segment of the population has a
heavier car use but lower water consumption than another, the question of “real”
impacts is implicit in our assignment of relative weights to these consumption
categories. But this is more of a pragmatic question of choosing the assumptions in a
particular comparison, rather than a paralyzing issue of the indicator’s overall status.
Before proceeding to a sub-national analysis, it is interesting to consider the location of
Israel with respect to its footprint at a national level.
Figure 1: Ecological Footprint Versus Biocapacity For Various Countries (2007). displays
the location of various nations in the space defined by ecological footprint (Y axis)
versus biocapacity (X axis). (Note that the scales are logarithmic). A blue slope
represents the line in which biocapacity equals footprint: all countries above this slope
“consume” more than their capacity. Quadrant markers are placed at the median
values of both axes, that is, the “middle” values which have equal number of countries
above or below them. These markers differentiate between countries in 4 quadrants:
high footprint/high capacity, low footprint/high capacity, low footprint/low capacity,
and high impact-low biocapacity. Israel is clearly located in the high impact-low
biocapacity quadrant. Most of the countries in the same quadrant as Israel are labeled
(as well as representative countries located toward the extremes of the other three
quadrants, to illustrate these.
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There are two kinds of countries in the vicinity of Israel in the same quadrant. One
group consists of the small dense prosperous countries such as Korea (almost identically
located with Israel), Japan, and the Netherlands. (Singapore, with 0 biocapacity, cannot
be shown on the log scale . . . ). The other group consists of the arid Middle Eastern
countries ( with low biocapacity) that have moderate-high levels of GDP due to oil
revenues (UAE, Kuwait, Saudi Arabia, Libya), or high consumption. Israel, the Palestinian
areas, and Jordan all have similar biocapacities, but Israel’s footprint is far larger.
This over-extension places Israel in the “select group” of the most over-extended
countries—it is ranked seven from the bottom of 162 countries (in the company of
Japan, Saudi Arabia, Korea, the Netherlands, and Singapore).
Figure 2: Extent Of Deficit In The Footprint/Biocapacity Space shows this location
through several bands, marking the depth of deficit). Some of Israel’s deficit is due to
the degree to which Israel imports goods and materials, relying on the biocapacity of
other places, and part to a degradation of biocapacity over time, as shown in the time
series of
Figure 3: Israel’s growing ecological footprint and declining biocapacity. Israel’s location
relative to the UK in Fig. 1 is important, since our analysis is based on impact-perexpenditure figures derived in the UK (see below). Israel has an almost identical
footprint as the UK, but only a fraction of the UK’s bio-capacity.
There have been some attempts to conduct footprints at the subnational level,
internationally, and in Israel there have been attempts to calculate the footprint of
towns (Kissinger, 2008), or even of single facilities, such as a school (Gottlieb et al,
2012), but we know of no analysis of impact disaggregated by income, kind of
settlement, or ethnic divisions, of the kind that has been done, to some degree, abroad
(see, for example, Barrett et al, 2006; Hunter et al, 2006).
Such disaggregated analysis requires household-level data, so the first stage in our
research was to obtain household-level consumption-related statistics that are reliable,
nationally representative, environmentally relevant, and linked to the income and other
characteristics important for disaggregation. We utilized what is probably the single
best data source that meets these multiple criteria, namely the household expenditure
surveys (HES) conducted by the Israeli Bureau of Statistics, which has been conducted
annually from 1997 onwards. The primary purpose for the collection of the CBS HES
consumption data is calculating the weighting that allows the calculation of an annual
consumer price index, based on the basket of goods consumed by a typical Israeli
household (the weights and prices given to the goods in the basket reflect the spending
of a typical household). Sampling is done within settlements and, then, within
households in each settlement, and is designed to be representative of the population
7

www.kayamut2030.org
as a whole. It is important to note that the HES survey is of expenditures, not quantities
consumed.
We exerted considerable effort to harmonize, extract, and clean this household
consumption data (removing the handful of observations with extreme values that seem
to reflect errors in typing), and then to assemble surveys for each into a single
consistent dataset, in order to construct a time series of just over a decade, from 1997
to 2008.
In order to use this data for household-level environmental footprint analysis, we need
to make sure that expenditures are well linked to quantities consumed, and to know the
environmental impacts of various final consumption categories. Overall, expenditures
reflect impacts fairly well, but several caveats apply. First, a time series must have
annual expenditures normalized by inflation, which we did. Second, prices may not
reflect environmental impacts. For example, while housing is a key environmental
factor, the price of a residence purchased or rented is highly shaped by its location,
rather than its environmental dimensions (land conversion, embodied energy, etc.).
Thus, this category of expenditure cannot be used in our analysis. Even two similar food
products may have different environmental impacts (though, on the whole, impacts
tend to get internalized within price). Third, even within a “product” whose impact per
unit is fairly uniform, such as a cubic meter of water or kilowatt hour, a subgroup may
have low levels of expenditure due to lower prices—for example, some settlements
with current or past agricultural activities may have obtained their water at agricultural
pricing—consuming more but expending less.
While many forms of expenditure could be used, in their own right, as indicators of
environmental impact, the translation to ecological footprint is valuable in providing a
more principled assignment of impact which is also done in terms of a common
denominator that also different categories to be compared and summed (for example,
capturing the fact 1000 shekel spent on travel may have more or less impact than 1000
NIS spent on food).
The analysis of environmental impacts of consumption draws on the field of
environmentally extended input-output analysis—EEIOA (Centre for Sustainability
Accounting, 2010; Hoekstra, 2012), which has become quite common since the 1990s,.
This adapts a traditional economic modeling technique long used to understand the
interaction between different economic sectors, producers, and consumers (see Miller,
2009, esp. chapter 10), in order to analyze the ecological footprint of different economic
sectors or, even, product categories (Tukker, 2006). These impacts are typically
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reported in terms of ecological footprint (gha/capita), carbon footprint (tonnes
CO2/capita), or greenhouse gas footprint (tonnes CO2 equivalent/capita).
Major projects in this tradition have produced detailed tables, designed to mesh with
common commodity and consumption categories (see, for example, the EXIPOL project:
www.feem-project.net/exiopol/,
the
IPTS
tables
and
models:
http://ipts.jrc.ec.europa.eu/publications/pub.cfm?id=1366 and the REAP and other
products produced by the Stockholm Environment Institute: www.seiinternational.org/reap), commercially available software tools and databases (see, for
example, the E3IOT database: www.cml.leiden.edu/software/data-e3iot.html), and even
on-line assessment tools that draw on these to give individual consumers tallies of their
own footprint (see, for example, http://footprint.wwf.org.uk/, www.reap-petite.com,
www.myfootprint.org/).
It was important for our purposes to estimate footprints for final consumption
categories, and obtain impact estimates per unit of expenditure. Unfortunately, the
most recent set of input-output tables for Israel are from 1995, and no environmental
extension of these was performed (Palatnick and Shechter, 2010). We chose, therefore,
to draw on Wiedmann et al’s (2006) well known and comprehensive analysis which uses
input-output analysis to allocate the UK’s ecological footprint to final consumption
categories, as of the year 2000. Thus, the authors provide not simply per capita
footprint, but the total ecological footprint of various categories of household
consumption per unit of expenditure: that is, gha/capita per million pounds of
expenditure, organized around the international COICOP classification (Classification of
Individual Consumption by Purpose).1 For example, in the UK in the year 2000, 29,347
million pounds were spent on food a year, requiring a consumption of 0.68 hectares per
person. Thus, every million pounds spent per UK resident on food required 23 hectares.
In our analysis, seventeen household expenditure components were multiplied by their
respective footprint-per-unit expenditure weights of Weidemann et al (2006) to create a

1

Most footprint-related calculations (see below) rely on the categories of COICOP to break
down the household consumption expenditures. This classification is largely but not fully
adhered to by the Israeli data. In particular, Israel uses separate major groups for fruits and
vegetables, and for housing maintenance, and lumps together transportation and
communications (IMF, 2006). We attempted to map the CBS HES into the analogous
categories as well as possible for the present report, especially for those categories of more
substantial environmental impact.
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composite per capita footprint indicator for each of the over 70,000 households in the
HES survey.2 The expenditure categories included in the footprint are the following:

1. Food,
2. Soft drinks,
3. Alcoholic beverages,
4. Cigarettes, tobacco and accessories
5. Clothing,
6. Footwear,
7. Rent,
8. Housing consumption in kind,
9. Dwelling and household maintenance,
10.Water,
11.Electricity gas and fuel for dwelling,
12.Furniture and household equipment,
13.Household electrical equipment,
14.Car purchase,
15.Transportation,
16.Education services,
17.Meals away from home
In principle, the resultant composite index is expressed in terms of hectares per capita.
However, we consider our derivation to be a proxy index, to be used in a nominal way,
that is, to compare the footprint of various households and subpopulations with one
another and over time. This is because our calculation does not include all the
consumption components that comprise a full household expenditure footprint, and is
also the product of a series of transformations (from footprint per million pounds
Sterling in the UK in 2000 to NIS a month in an eleven year Israeli time series), Offering
absolute values derived from a partial footprint index in the absence of localized
expenditure measures based on updated Israeli input-output tables would give a
deceptively concrete measure, as well as one that is, to some extent, besides the point,
which is comparison between segments of the population.3 Future refinements based
2

3

Though land and energy footprints were calculated separately (these are closely related: R2
in a log/log regression is 0.65), in this initial report we use the combined overall footprint,
which is their sum.
Of course, even the comparative task can be biased by partial or inaccurate construction of
an index to the extent that an excluded or mis-weighted factor preferentially boost the
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on recent Israeli input-output tables could provide a dunam-per-capita footprint
measure.

Findings at the overall footprint level

Relation of footprint to income and expenditure
The footprint
categories of
category. It
expenditure.4

index is based on the sum of the amounts households spent in different
expenditures multiplied by the footprint per unit of expenditure for that
is, therefore, by definition, strongly (but not entirely) related to overall
Expenditure is, in turn, obviously strongly but not fully related to income.

The relationship is not simple: as can be seen in
Figure 4: Ratio Between Household Expenditures And Income For Each Decile, the lower
deciles spend a greater portion of their income—indeed, on average more than their
income—than the upper ones. It is obvious, then, that the footprint will be strongly but
complexly related to income.
The question is raised, therefore, at the onset of our inquiry, as to whether we will
consider social stratification in terms of income (which is the typical approach, with
Israeli households divided into ten evenly sized deciles on the basis of income), or
expenditure (see Gradin, 2008; Mala, 2012), which is more relevant in examining
economic inequality and distributional questions and their environmental implications.
(In fact, there are additional aspects of economic stratification, such as wealth, which
could also bear on these issues). A further consideration is that definitional issues
related to the accounting underlying each of these categories can change measures of
inequality (such as the Gini coefficient) within and between countries (Carty et al, 2009).
These distinctions regarding the appropriate indicator of economic stratification must
be considered in fuller future attempts to disaggregate ecological impact (see
Druckman, 2008, 2009). Our approach in the preliminary analysis presented in this
report is to consider income, with some reference to the influence of expenditure.

4

apparent footprint of one segment over another. We feel, however, that such biases are
small compared to the overall robustness and utility of a measure drawn on the UK weights.
A spline of per capita footprint as a function of total per capita expenditure shows a
remarkably linear fit through the full range of per capita expenditures, from 200 to 12,000
NIS a month, with a linear regression yielding a R2 of 0.73.
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As has been noted in analyses internationally, income and ecological footprint are strongly
related, as shown in

Figure 5: The Relation Of Income To Total Footprint For Israeli Households. The
horizontal scale shows the almost full range of annual incomes from 25 NIS to 250,000
NIS, on a logarithmic scale, and how a tenfold rise in income results in an almost fivefold
rise in footprint. Close to 40% of the variation in footprint is explained by per capita
income.
The next Figure, Figure 6: Footprint Per Capita As A Function Of The Income Decile And
Table Of Relevant Data For Each Decile, shows the relationship in income deciles, that is,
with the population of Israel broken into ten equally sized groups of about 7000
households each after ranking by income. The average per capita income, expenditure
as well as average household income, size, and cars owned in each decile appear in the
table below the graph. The boxplot (red) shows the range of footprint levels for the
middle 50% of people in each decile, while the connected green lines are the averages
for each decile. The horizontal line is the overall average per capita footprint, and we
can see that this is approximately the level of the 7’th decile (as the footprint levels are
right-skewed). In the 9’th and 10’th deciles (with average monthly household incomes
of 21,000 and 33,000 NIS respectively), over 75% of people have an above average
footprint, while in the lower 10% of the population, with an average monthly household
income of 5,000 almost no one has an above average footprint.
These figures are for the period of 1997-2008 overall. How have these income-related
differences changed over time? The mosaic plot of Figure 7: Percentage Of Footprint
Per Decile Over Time shows that deciles three through nine have been responsible for a
stable portion of the national footprint over the decade between 1997 till 2008, while
the footprint of the top decile has grown slightly while that of the bottom has declined
slightly. These changes are not dramatic, but the differences that are stable over time
are: people in the top decile have a footprint approximately twice their proportion of
the population (they constitute 10% of the population and constitute around 20% of the
national footprint), while those in the bottom decile have a footprint that about half of
their proportion of the population (they also constitute 10% of the population, but
contribute only 5% of the total footprint). The third of the population with the highest
incomes has approximately the same overall footprint as the remaining two thirds.
These regularities are striking but, as suggested earlier, they are expected. The greater
household income the greater household expenditure, and much of this will be reflected
in those categories used to calculate the footprint index. Of course, the higher income
deciles will spend considerably more so they have a disproportionately large footprint—
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almost half is due to the top 3 deciles. We can ask, however, whether the kind of
expenditure of different groups differs in ways that are environmentally relevant. That
is, how do households and subpopulations vary with respect to the environmental
intensity of their consumption, that is, their footprints per unit of consumption
expenditure?

Figure 8: Footprint per 1000 NIS consumption expenditure shows that the footprint per 1000
shekel of overall consumption expenditure of the lower deciles is somewhat larger than that
of the higher deciles. Similarly (and, in part, relatedly), the same figure shows a greater
footprint for households in Arab municipalities—an effect that remains even once per capita
income is controlled for.5 When one models both income and ethnic effects jointly--that is, a
regression of the footprint per 1000 NIS of consumption expenditure as a function of log
income, ethnic type/location, and an interaction term of these two variables)--all effects are
significant. The interaction term is of particular interest: as the regression plot in the shown in
the top graph of

Figure 9: Footprint Per 1000 NIS Of Expenditure Consumption For Income Deciles (All
Years), Ethnic/Location Categories, And Household Size shows, footprint per unit
expenditure rises with income for households in Arab municipalities (red line), while it
drops with income in Jewish ones (blue line). A further seemingly intriguing effect is
evident in the graph below this, showing footprint per unit expenditure as a function of
household size, which rises gradually up to 5 people, and then drops.
The complexity of these analyses of expenditure (and footprint per unit expenditure),
which include interactions (including three way interactions, such as that between
income, household size, and ethnicity) underscores the complexity of the shaping of
consumption, and the caution needed in interpreting these.

5

A model of the footprint per 1000 NIS of consumption expenditure with both log income and
ethnic type/location as variables, shows both variables to be significant. Higher income is
associated with lower footprint
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Household size
While the footprint is usually used on a per capita basis, one would expect that people
living in larger households would have a lower per-capita footprint by virtue of
“economies of scale,” that is, collective use of resources. Since there is a strong link
between income and household size (see the mean household size for each decile in the
table of Fig. 6), we must control for income when assessing the influence of household
size. A regression (not shown here) with both log per capita income, household size,
and an interaction term between these shows all parameters to be statistically
significant. The relationship is complex. At low household sizes, (log) per capita
footprint rises steeply with (log) per capita income. This rise becomes less steep as
household size rises (indeed, in very large households, approaching twenty people,
increases in income barely increase footprint). The inverse side of this interaction is
that while there are no economies of scale in very lowest income households (< 1000
NIS per capita), at higher levels of income the economies of scale become steeper.
Thus, at median levels of income (just under 4,000 NIS per capita), per capita footprint
drops steadily from single person households, so that a household of 6 (typically a
couple with 4 children) has a per capita footprint that is 70% of a single person. 6
Added refinements must be considered in future work, both with respect to the nonlinearity with respect to household size and the age factor (the additional per capita
environmental footprint of the one person added to a single person household and one
added to a five person household are surely different, especially since the latter is more
likely to consumer diapers than car payments.

6

When done on a decile rather than continuous income basis, the interaction term of income
decile with household size is only statistically significant in the upper three deciles—that is,
the steepening environmental economy of scale is marked in the top 1/3 of income levels.
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Relationship to ethnicity
The change in footprint per capita over time, shown in
Figure 10: Footprint Over Time By Ethnicity/Location Of Household And Table Of
Relevant Data For Deciles, shows that the footprint contributed by the Arab population
is still below their portion of the population (around 20%), but grew rapidly in the first
part of the last decade, partly due to the population in homogenous Arab municipalities,
but mostly through growth in the footprints of the Arab households in mixed
municipalities. Here, as in other statistics related to income, consumption, and lifestyle,
the traits of Arab households in mixed municipalities occupy a middle position between
those in homogenous Arab and homogenous Jewish municipalities, and approach the
latter over time.
Much of the ethnicity effect in ecological footprint is, in fact, an income effect.
Footprint is derived from expenditures, which are strongly linked to income. As the
mean per capita income in a household in an Arab municipality is less than half that of a
Jewish household, it would not be surprising to find less impact from this alone. The
question is, are there differences in these three subpopulations when income is
controlled for (that is, the comparison is done with income taken into account?) In
addition, such an analysis must also control for the aforementioned household size
effect. We performed a regression of footprint as a function of income, ethnicity, and
household size, as well as all two-way interaction terms. This regression shows that all
but one of these factors are statistically significant (the exception is the interaction term
of income and ethnicity with respect to the distinction between Arab households in
Arab versus mixed municipalities). What is interesting is the direction of the effect in
this controlled analysis of ethnic effect. When income and household size are controlled
for, the footprint of Arab families in homogenous Arab municipalities is much larger
than in Jewish ones, and somewhat larger in mixed municipalities than in Jewish ones.
Further work is needed in order to ascertain which components of expenditure
contribute to these effects.
Further possible analyses
The above analyses have explored the kind of analyses that are possible on the basis of
household expenditure data. The possibilities are rich and suggestive, though clearly caution
is necessary when using a composite index. Other analyses could examine whether
educational level is a factor, or could focus on the outliers to general trends: for example,
which are the high income but low footprint households? This is a remarkably rare group.
Less than 1% of the households in the top income decile lie in the bottom half of households
(< median) in terms of their footprint (see
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Figure 11: Upper Per Capita Income Decile Households Whose Footprint Is Less Than
Median), while almost no households (12 out of more than 70,000 households
surveyed) were in the top decile of per capita income and bottom decile of per capita
footprint. Almost all of these rare high income/low footprint households shown in the
Figure are carless. If this is a lifestyle choice, rather than forced constraint of some sort,
the scope for scaling up is clearly large!

Findings for a single consequential variable: car ownership
As a counterbalance to the methodological complexities of the composite expenditure
based indexes of environmental impact considered above, another avenue can be taken
to disaggregation of the environmental impacts of consumption through the use a single
simple index: the numbers of cars in a household.7 Some simple graphics show the
strikingly uneven distribution of this single environmentally consequential item of
consumption.

Figure 12: Contingency Plot Of Cars In Household For Income Deciles shows the breakdown of
car ownership (households with zero, 1, or 2 cars) by deciles, while
Figure 14: Car Ownership By Cars-Per-Household And Per Capita Income Decile—Entire
Population, shows the distribution of ownership of Israel’s vehicles over time, and

Figure 14: Car Ownership By Cars-Per-Household And Per Capita Income Decile—Entire
Population shows the breakdown of number of cars by decile over time. The growth in
number of cars occurs fairly rapidly and evenly in all deciles.8 The number of single car
households and the decile-composition of these (lower deciles are over-represented)
has remained fairly stable over time. The number of two- and three-car households has
grown steadily over time. Though lower income households are considerably larger on
average they are barely represented in the three car households, and are under7

8

Additional analyses would include cars per capita and the extent of expenditure on cars,
especially fuels, as a proxy for car use. As Shiftan et al (2010) have suggested, special care
would need to be taken to account for the extent of leased cars provided to households by
workplaces, a pattern especially prevalent in higher income households.
A fuller analysis utilizing quantile regression would pinpoint the income classes in which car
ownership was most rapid over time.
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represented in two car households. Expressed differently, the chances of a household
being carless drops swiftly and consistently in each decile, as the probability of owning
one or two cars rises.
Further analysis could examine the allocation of ownership within the household (if there is
one car, who uses it?), and also the relationship of car ownership to the number of wage
earners in a household. For example,

Figure 15: Overall Car Ownership By Per Capita Income Decile—Households With A
Single Wage Earner, shows that that the households with only a single wage earner have
a distinctive car ownership pattern over time. The overall number of cars within this
kind of household remained stable until 2000, with the cars distributed fairly evenly
within the middle eight deciles. This structure was preserved in the following years,
during which the overall number of cars grew slowly and steadily, at more or less equal
rates in all income deciles. Further analysis could clarify the extent to which these
patterns are due to changes in size of the single-earner category or the rate of
ownership within this, and to what extent the growth in car ownership in the overall
population, and the increasingly inequitable distribution of this ownership, is due to the
growing number of wage earners and rise in second cars.
A strong possibility is that increased participation of women in the workforce has gone hand
in hand with increased car ownership, as these second incomes both demand a car and
contribute to an income-skewed distribution of ownership. Some evidence of this appears in

Figure 16: Contingency Plot Of Cars In Household By Number Of Wage Earners, which
shows that the large step in car ownership that occurs when there is a second wage
earner in the household, and in Figure 17: Households In Various Wage-Earner/Car
Ownership Categories Over Time, which shows that the most distinct source of growth
in cars over time was the growth in two-wage\two car households.
The income-related distribution of cars combined with strong ethnic effects on income means
that the overwhelming proportion of cars (and almost all second cars) are in Jewish
households—see
Figure 18: Household Car Ownership Over Time By Ethnicity. At the same time, Arab
households contributed significantly to the overall growth in single car households over time.
This is because Arabs are almost not represented in the upper deciles.

Figure 19: Car Ownership By Per Capita Income Decile—Arab Population shows only the
cars in Arab households. Several things are evident. First, the overall numbers of
households is an order of magnitude lower. Second, while ownership of two cars a
household was almost non-existent, and is still quite small, there is a rapid growth in the
number of Arab households with a single car. Third, the ownership of these cars is
17
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disproportionably in the lower deciles--not because these are favored by lower income
households, but, simply because there are so few Arab households in the upper income
deciles, which are defined in terms of the (largely Jewish) population at large.

Conclusions and next steps
Though based on exploratory analysis, this report underscores the importance and
technical feasibility of thinking beyond aggregate statements about consumption and
ecological consequences. Indeed, one of the better uses of the ecological footprint
index employed here may be, precisely, this kind of disaggregated analysis, which allows
the identification of the “hotspots” and trends (both worrying and hopeful), and more
sensitive policy formulation. At the same time, while some trends, such as that
between income and footprint, are dramatic and robust, the kinds of analysis done here
warn against simplistically linear or univariate arguments about the sectors of society
“responsible” for disproportionate amounts of ecological burden. The anticipated
availability of updated input-output tables for Israel will allow a more inclusive and
defensible mapping of expenditure to environmental impact, and we hope that some of
the many potential lines of inquiry, some of which are demonstrated in this report, can
be undertaken in a more extensive manner so as to identify and manage the dynamics
of consumption and its consequences within the complex contexts of Israeli society.
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Figures

Figure 1: Ecological footprint versus biocapacity for various countries (2007).

Blue line is footprint=biocapacity
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Figure 2: Extent of deficit in the footprint/biocapacity space
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Figure 3: Israel’s growing ecological footprint and declining biocapacity

Source: GFN (2010)
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Figure 4: Ratio between household expenditures and income for each decile

The red bar charts indicate the 25%, 50% (median) and 75% quartiles. The blue line
connects the mean ratio for each decile. The horizontal line (just under 0.8) is a grand
mean, indicating that the population overall expends just under 80% of its income. The
analysis excludes about 40 outliers where the ratio exceeded 10 or was less than 1/10,
and 20 households with negative incomes. The graph and variances should be treated
with caution given the complex distribution of this ratio.
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Figure 5: The relation of income to total footprint for Israeli households
Transformed Fit Log to Log
Log(Total Footprint) = -9.568073 + 0.5152172*Log(Per Capita Income)
R2: 0.443; F Ratio: 57449; Prob > F: <.0001
R2 of fit measured on original scale: 0.378
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Per Capita Mean Per Capita
Income
Income
Decile
1
960
2
1,622
3
2,193
4
2,790
5
3,439
6
4,167
7
5,071
8
6,279
9
8,250
10
15,571

Mean Gross
Mean Income of
household
head of
income
household
5,208
1,670
6,568
2,007
8,197
2,360
9,592
2,778
11,173
3,048
12,915
3,382
14,698
4,091
16,986
4,645
20,978
5,488
32,975
8,946

Mean Per
capita
expenditure
1,267
1,578
1,852
2,154
2,350
2,628
2,985
3,580
4,385
6,143

Mean Cars
owned
0.27
0.35
0.45
0.56
0.66
0.74
0.84
0.93
1.07
1.24

Mean
Household
size
5.42
4.10
3.76
3.45
3.26
3.10
2.91
2.72
2.56
2.20

Figure 6: Footprint per capita as a function of the income decile and table of relevant data for
each decile
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Figure 7: Percentage of footprint per decile over time
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Figure 8: Footprint per 1000 NIS consumption expenditure
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Figure 9: Footprint per 1000 NIS of expenditure consumption for income deciles (all years),
ethnic/location categories, and household size
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Household type

Arab
Jewish
Arab household in
mixed municipality
Arab municipality

Mean Per
Capita
Income
Mean
5,465
2,920
2,137

Mean gross
Mean Income of Mean Per capita
household
head of
expenditure
income
household
Mean
Mean
Mean
14,688
3966
3,053
9,450
3,259
2,053
9,488

2,997

1,793

Mean
Cars
owned
Mean
0.74
0.47

Mean
Household
size
Mean
3.13
4.12

0.61

5.06

Figure 10: Footprint over time by ethnicity/location of household and table of relevant data
for deciles
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Figure 11: Upper per capita income decile households whose footprint is less than median

29

www.kayamut2030.org

Figure 12: Contingency plot of cars in household for income deciles
Blue: zero cars, grey, single cars, red, two cars. The bar at the right gives overall population
portions.
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Figure 13: Overall car ownership by per capita income decile—entire population
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Figure 14: Car ownership by cars-per-household and per capita income decile—entire
population
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Figure 15: Overall car ownership by per capita income decile—households with a single wage
earner
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Figure 16: Contingency plot of cars in household by number of wage earners
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Figure 17: Households in various wage-earner/car ownership categories over time
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Figure 18: Household car ownership over time by ethnicity
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Figure 19: Car ownership by per capita income decile—Arab population
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