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ABSTRACT

Environmental justice is primarily concerned with uneven distribution of environmental harms and with
the consequences such inequality often has for individual and community well-being, development, and
growth. Recent expansion in quantity and improvement in quality of data on current and historic
greenhouse gas (GHG) emission levels by country has drawn attention to differentiated national respon-
sibilities for the intensification of the atmosphere’s greenhouse effect and, concomitantly, for global
warming. This shift is pertinent for environmental justice, a field that tended in the past to focus more on
the uneven distribution of environmental harms than on responsibility for initially causing them.
Building on the new sensitivity to differentiated responsibility for climate change, this article focuses on a
hitherto understudied field: differences in GHG emissions between populations within countries. Using
Israel as a case study, and focusing on GHG from domestic electricity consumption (DEC) and private
vehicle use (PVU), it looks at emissions by income decile. Results suggest that individuals belonging to the
top income decile are responsible for per-capita emissions that are approximately 25 times higher than
those of individuals belonging to the bottom decile, and that carbon inequality between the top and bottom
deciles can sometimes amount to over four times the monetized consumer inequality between them.
Recognition of GHG emission as multiplier of socio-economic inequalities is essential for the design and
implementation of ambitious, workable, and fair corrective climate policies.
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late capitalism (Wilk 2008; Baer and Singer 2009; Singer
2010).

The burgeoning debate on the socio-political aspects of
climate change focuses attention on an aspect of envi-
ronmental justice that is yet to receive the full attention it
deserves:differentiated responsibility for the emergence of
environmental hazards. Data on current and historic
greenhouse gas (GHG) emissions by country, published
regularly by the World Resources Institute (WRI 2008)
and the United Nations Framework Convention on Cli-
mate Change (UNFCCC 2010), illustrates how northern
nations, which benefited from comprehensive industrial
modernization earlier, are accountable for the lion’s share
of global historic CO, emissions and the concomitant in-
tensification of the greenhouse effect. In fact the current
effort by the international community to curb emissions
and gradually reduce atmospheric GHG is premised on a
universal understanding of this differentiated responsi-
bility, and seeks workable ways to rectify it.

But while awareness of the unequal responsibility for
global warming on a global scale abounds, and data on
current and historic inequalities between nations is read-
ily available,' empirical data on inequalities between
sub-groups within countries in terms of GHG emissions
remains scant.” This lacunae is particularly pressing at a
time when governments all over are seeking technological
solutions and legislative, fiscal, and administrative means
to curb GHG emissions. Clearly, more insight into the
social, economic, and political consequences that technical
innovations, policy tools, and administrative measures
might have for different populations is urgently required.

This article, which uses Israel as a case study, focuses
on GHG emissions from domestic electricity consumption
(DEC) and private vehicle use (PVU). Based on data
produced by Israel’s Central Bureau of Statistics (CBS)
and the Israel Electric Corporation (IEC), it follows three
analytical objectives. One, as indicated, is to go beyond
the erstwhile and important focus on uneven distribution
of environmental harms, and to enhance an environ-
mental justice perspective that is sensitive to differenti-
ated responsibility for causing the harm in the first
place. Second, methodological in nature, is to go beyond
between-country comparisons and develop indicators for
in-country analysis—comparingCO2 emissions by popu-
lation sub-group. Third is to use the results from the
particular case analyzed as an illustration of the value
of environmental justice concepts for design and im-
plementation of corrective climate policies.

!See World Resource Institute Web site (WRI 2008) for data on
current and historic GHG emissions by state.

*Hohner and Robinson’s (2008) position paper argues that
non-Hispanic whites in the U.S. emit on average 20% more GHG
per capita compared to blacks. A suggestive document, it is
premised primarily on composite figures, leaving the empirical
basis for its main assertions less explicit. Data provided by
Sweden’s Bureau of Statistics, available at <http://www.scb.se/
Pages/TableAndChart__ 104319.aspx>, likewise provide ag-
gregate figures.
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METHODOLOGY AND RESULTS
CO, emissions from DEC

In 2009 electricity consumption in Israel amounted to
48,947 million kilowatt hours (kWh), of which 15,117
million kWh (30.1%) were consumed in domestic resi-
dences (IEC 2010b: 21, Table 31a). Figures pertaining to
GHG emissions indicate that in 2008, the most recent year
for which such data was calculated by CBS, electricity
generation was responsible for 42.4 million tons CO,—
54.3% of the country’s total GHG emissions (CBS 2010a:
934).% IEC figures for 2009 (IEC 2010a :7), the most recent
year for which data on CO, emission from power gener-
ation and is available, indicate that average CO, emission
per kWh electricity produced at IEC power stations was
707 grams CO, per kWh, which at annual production of
53.1 billion kWh yielded an overall emission from IEC
installations of 37.54 million tons.*

Table 1 is based on IEC’s 2009 figures of average an-
nual electricity consumption per household by income
decile (IEC 2010b: 30). These figures, divided by the av-
erage number of persons per household in each decile,’
yield annual electricity consumption per capita by decile.
This is the basis of my Carbon Inequality Index, (Call:
emissions from DEC), featured in the right hand column
of Table 1. The “Call: emissions from DEC” takes average
CO, annual emissions (DEC) of individuals in the bottom
income decile as standard (value=1), then calculates the
respective ratios between this figure and average annual
per capita emissions in every other income decile. The
most striking figure is of course the “Call: emissions from
DEC” figure calculated for the top income decile. It in-
dicates that an individual living in a household belonging
to this decile is responsible on average for annual CO,
emission (from DEC) approximately 24 times higher than
the emission attributable to individuals residing in a
household belonging to the bottom income decile.

Carbon inequality index (emissions from DEC) as
a multiplier of inequality in consumer spending

The Carbon Inequality Index (CAIIl: emissions from
DEC), as previously calculated, was used as the basis for
the calculation of carbon inequality as a multiplier of in-
equality in consumption. To achieve this, the Carbon

®Adapted from CBS 2010a, Table 27.6. The figure is the sum of
the emissions in the table accounted to “Energy Industries.”

“Upwards of 95% of electricity in Israel is generated by TEC
power plants, which burn coal (more than 60% of total fuel input
and declining), natural gas (just under 30% of total fuel input,
and growing) and a small amount of fuel oil. IEC’s report for
2009 suggests a total of 53.1 billion kWh at CO, coefficient of 707
grams per kWh, yielding a total of 37.54 million tons. The figures
for the previous year (2008) were 54.4 billion kWh generated, at
741 CO, per kWh (IEC 2009: 11), yielding an overall emission
from IEC installations of 40.31 million tons.

®As this study looks at consumption rather than income gen-
eration or other types of domestic production, and since in con-
sumption terms children and the elderly are equivalent to adults,
my calculations use number of persons per household rather than
standardized number of persons per household.
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TABLE 1. CARBON INEQUALITY INDEX—PER CAPiTA EMISsiONs oF CO, FROM DOMESTIC ELECTRICITY
ConsumpTioN (CAIL: EM1ssioNs FROM DEC), BY INcoME DECILE, ISRAEL 2009

Annual Kw/h Number of Kw/h CO, emissions from Annual per Carbon
consumed per persons per per DEC (Kg. CO, capita CO, Inequality
Decile household" household® capita per Kw/h)? emissions (Kg) Index (DEC)*
Top (1) 19,687 2.7 7,291 0.707 5,154 24.20
2 12,003 3.1 3,872 0.707 2737 12.85
3 9,567 3.2 2,990 0.707 2114 9.92
4 7,962 3.3 2,413 0.707 1706 8.00
5 6,728 3.4 1,979 0.707 1399 6.57
6 5,697 3.6 1,582 0.707 1118 5.25
7 4,776 3.7 1,291 0.707 913 4.29
8 3,897 3.9 999 0.707 706 3.31
9 2,974 43 692 0.707 489 2.30
Bottom(10) 1,564 5.2 301 0.707 213 1.00

Notes and sources

TEC 2010b: 30, Table 44.
2CBS 2010a: 297, Table 5.32.
STEC 2010a: 7.

“The ratio of CO, emissions per capita (DEC) in the decile to CO, emissions per capita in the bottom decile.

Inequality Index (emissions from DEC) was divided by
the Inequality Index in Consumer Spending—per capita
spend (in shekels) in each income decile divided by per
capita spend in the bottom income decile. The ratio be-
tween the indices expresses Carbon Inequality (emissions
from DEC) as a multiplier of consumer inequality. The
multiplication ration for all income deciles can be seen in
Table 2.

CO2 emissions from PVU, Israel 2008°

In 2010 the number of private cars registered in Israel,
which grew by nearly 40% since 2000” and by 15.9% since
2006,% went for the first time above the two million mark.’
Israel currently has 326 vehicles per 1,000 people, of
which 258 are private cars."

In 2008 Israeli vehicles emitted a total of 15,884 tons
CO, equivalent (CBS 2010a: 934)''—20.4% of all GHG
emissions.'” This makes the transport sector second only

CAt the time of preparing this article for publication, the most
recent year for which data from Israel on vehicle use and the CO,
emission attributable to it was available was 2008.

’CBS 2010a: 893.

8The number of private cars in 2006 amounted to 1,685,000 and
in 2009 to 1,947,000 vehicles. (Adapted from CBS 2010b: 13).

9In 2009 the fleet of private cars consisted of around 1,947,000
vehicles (CBS 2010b: 13). The Hebrew financial newspaper Globes
reported on August 3, 2010 that in the period until July 2010 an
additional 103,224 private cars were sold. <http://www.globes
.co.il/news/article.aspx?did = 1000579257 > .

10The term motor vehicles includes private cars, taxis, and mini
buses. Israeli vehicle ownership is low compared to Western
Europe, USA, and Japan. Average (general) vehicle ownership in
Western Europe is over 500 per 1,000 people and in the USA, 840
vehicles per 1,000 people (CBS 2010b: 15). Vehicle ownership
(private cars only) in Western Europe is around 460 (in Italy
around 600), in Japan 325, and in the USA, 450 (CBS 2010b: 39).

"The figure is adapted from CBS 2010a, Table 27.6, and
uses the total emissions figure as being derived entirely from
“transport.”

2Adapted from CBS 2010a, Table 27.6.

to the energy sector (electricity generation) in terms of
GHG emissions. In 2008, approximately 50% of CO,
emissions emanating from the transport sector (7,408,000
tons) were emitted by petrol engines.'® The share of petrol
engines of overall emissions in the transport sector is
consistently rising (Ibid.).

In 2008 private vehicles in Israel travelled a total of
30,448,000,000 km (about 30.5 billion km) (CBS 2010c: 13,
23)."* If we divide the figure for 2008 of total CO, emis-
sions from petrol engines (7,408,000 tons) by the total
distance travelled, the average emission per private ve-
hicle that year comes to 243 grams CO, per km(g/km).
Dividing the total CO, emissions from private cars (2008)
by the number of private vehicles that year (1,890,537)
yields an average annual emission level of 3.92 tons CO,
per private vehicle in Israel.

These of course are aggregate figures for the country as
a whole. But bearing in mind the extent to which own-
ership and use of private vehicles reflects consumer in-
equality, let us now turn to a more nuanced analysis of
GHG emission by income decile.

Comparing average per capita CO, emissions from
PVU across population groups requires data on (a) the
average distance (kilometers per annum) that an indi-
vidual belonging to the relevant group travels in their
private car; and (b) average CO, emission perkm (g/km)
travelled in a car typical to the relevant group. These two
figures multiplied yield an average annual emission from
PUV per capita, a figure that can be used for operational
comparison across groups.

Obtaining the two figures requires statistical data not
all of which is readily available. Statistics on vehicle

3CO, emissions from petrol engines, which in 2005 re-
presented 48.2% of all transport emissions, rose to 51.2% in 2009
(CBS 2010b: 107).

In 2009 the figure rose by 5.1% to 31,989,000,000 km (nearly
32 billion km) (CBS 2010a: 894).
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TaBLE 2. CARBON INEQUALITY (EMISSIONS FROM DEC) AS MULTIPLIER OF CONSUMPTION INEQUALITY
BY INcoOME DECILE, ISRAEL 2009

Total spend Consumer Carbon Inequality
Carbon Inequality ~ per household ~ Persons per Spend per Inequality ~ (DEC) as multiplier of

Decile Index (DEC)! (NIS)? household® capita (NIS) Index* consumer inequality
Top (1) 24.20 21,130 2.7 7825 6.20 3.90

2 12.85 17245 3.1 5563 4.41 2.91

3 9.92 14690 3.2 4590 3.64 2.73

4 8.00 13160 3.3 3988 3.15 2.54

5 6.57 12333 34 3627 2.87 2.29

6 5.25 10970 3.6 3047 2.41 2.18

7 4.29 9996 3.7 2702 2.14 2.00

8 3.31 9448 3.9 2423 1.92 1.72

9 2.30 7902 43 1838 1.45 1.59
Bottom (10) 1 6560 5.2 1262 1 1

Notes and sources

1Source: Table 1 above.

2CBS 2010a: 288, Table 5.27 (in Hebrew).
3CBS 2010a: 297, Table 5.32.

“*Ratio between per capita spend (NIS) in the decile and per capita spend in the bottom deciles.

ownership and usage in Israel are presented by vehicle
segment (privately owned cars, other cars, buses, freight
vehicles, two wheelers); year of manufacture; country of
origin; manufacturer; engine volume; and distance trav-
eled. Data also exists for privately owned vehicles by
owner’s address. But integrated data on vehicles by in-
come deciles (e.g., ownership percentages, age of fleet,
engine volume, distance traveled, type of use, emissions
levels, etc.) is lacking. To bridge these gaps I used avail-
able aggregate data and integrated it with the help of the
operational assumptions detailed below.

First, the number of private vehicles available to
households in the various income deciles.'” To calculate
this, I used the interactive table generator available at the
social survey page on Israel’s CBS Web site,'® which en-
ables cross-tabbing by filters selected by the user.'” The
social survey is an in depth annual survey the CBS runs
by a few thousand representative households, focusing
each time on a number of pre-selected topics. The 2008
social survey collected, amongst other things, data on
ownership and use of private cars. The raw data provided
by the survey was manipulated through the table gener-
ator, with income decile as the primary filter and the
number of private cars per household as the second.

My point of departure for calculating the average
number of private cars available to households in the
upper income decile was that in 2008 92.7% of households
in that decile owned at least one vehicle, and 48.4%
owned two or more (CBS 2010b: 298).Further calculations
revealed that of the 194,982 households in the decile
which own vehicles (92.7% of the overall number of
households), 18.1% owned a single car, 66% owned two

PEach income decile in Israel has approximately 210,226
households.

16 < http: //surveys.cbs.gov.il/Survey /survey.htm > .

7T am grateful to Anat Oren for introducing me to this facil-
ity and for her help with calculations emanating from tables
generated.

cars, 12.2% owned three cars, 3.1% owned four cars, and
0.5% owned five cars or more. In sum, the 210,300
households in the upper decile in 2008 owned 386,970
cars—a weighted average of 1.84 cars per household. A
similar procedure was applied to the bottom decile (21.4%
of households in it owned one car in 2008, and 0.8%
owned two cars), producing a weighted average of 0.23
cars per household, and to all deciles in between. The
results (average cars per household) are presented in
Table 3, second column from the left.

Next we want to calculate the average distance traveled
by a private car by decile. One reference point is the average
distance travelled by private cars in Israel at large, which in
2008 was 16,700 kilometers (CBS 2010c: 24). Moreover,
CBS’s survey of kilometers travelled (CBS 2010c: 24, Table 2)
indicates that in 2008, as in every other year on record, the
newer the car the longer the distance travelled. In 2008, cars
four years or younger travelled on average 17,900 km per
annum (p.a.) (7.2% above the aggregate average of
16,700km), those 59 years old travelled 16,900km p.a.
(0.6% above average), those 10 to 21 years old 15,200 km
pa. (7.8% below the average) and cars over 22 years old
travelled 14,100km p.a., 15.6% below average.18 The 7.2%
above average figure (cars 04 years old) was assumed to
including an escalating inner progression whereby brand
new cars (one year old or less, i.e., model year 2008) trav-
elled considerably more than 7.2% above average—my as-
sumption is 15%, which translates to 19,205 km p.a.—while
cars three and four years old travelled less.

18Calculations based on CBS 2010c: 24, Table 2 suggest that
earlier years saw an even more dramatic difference between
younger and older cars in terms of distance travelled. In 2003,
cars older than 22 years covered 32.1% less distance than the
average figure for all cars. In 2004 they covered 41.2% less than
all cars, in 2005 39.8% less, in 2006 22.7% less, and in 2007 21.2%
less than the average distance covered by all cars. Cars four years
old or younger maintain a figure of ca. 10% above average ki-
lometer travelled for the entire decade.
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TABLE 3. CARBON INEQUALITY INDEX—PER CaPiTA EMIssiONs OF CO, FROM PRIVATE VEHICLE USE
(CAIL: emissioNs FRoM PVU) BY INcoME DEcILE, ISRAEL 2008

Emission Kg CO, Carbon
Cars per  Persons per  Cars per ~ Km traveled (kg CO,  Kg CO, per  per capita  Inequality

Decile household"  household* capita per year® per km)® car p.a. p.a. Index*
Top (1) 1.84 2.7 0.68 20,875 0.192 3989 2718 27.2
2 1.63 3.1 0.53 19,900 0.220 4378 2320 23.2
3 1.28 3.2 0.40 18,800 0.250 4700 1880 18.8
4 1.00 3.2 0.31 17,775 0.280 4977 1555 15.5
5 0.71 34 0.21 16,700 0.235 3925 824 8.24
6 0.71 3.6 0.20 16,700 0.235 3925 785 7.85
7 0.52 3.6 0.14 15,650 0.235 3678 515 5.15
8 0.45 3.9 0.12 14,600 0.290 4234 508 5.08
9 0.35 43 0.08 13,575 0.230 3122 250 2.50
Bottom (10) 0.22 5.2 0.04 12,525 0.200 2505 100 1

Notes and sources

! Adapted from CBS 2010a: Table 5.32.

bid.

3Methodology for calculation explained in text.

“Ratio of CO, emissions (PVU) per capita in an income decile to the CO, emissions (PVU) per capita in the bottom income decile.

To estimate the average age of the 386,970 cars avail-
able to households in the upper decile we must first note
that the average age of cars in Israel in 2008 was 6.9 years
(CBS 2009 Table B); that 41% of all vehicles (769,160 pri-
vate cars) operating in Israel that year were under four
years of age, and that 2008 alone saw 177,000 new private
cars purchased. One indication of the weight of the upper
income decile in these purchase is found in an article
based on data provided by the Israeli branches of the
eight most popular car brands in Israel (Haselkorn 2009).
The article reveals that in 2008, out of 103,791 cars listed in
the government’s Price Band 2 (mid size family saloons),
86,270—some 83%—were sold to leasing companies.
Since leasing companies do much of their business with
high-tech companies and financial organizations that
make saloon cars available to executives and highly skil-
led research and development personnel, most of whom
earn wages that place them in the upper income decile, it
is safe to assume that a considerable proportion of new
cars of all price bands are held by households that belong
to that decile. My assumption, for the want of more ac-
curate data, is that households belonging to the upper
income decile are responsible for 70% of the incoming
cohort of new cars every year—approximately 124,000 in
2008. I further assume that the balance of purchases is
distributed between the second income decile (20% of
new car purchases) and the third income decile (10%).
This figure represents one third of the 386,970 cars
available to upper decile households, implying that
households in that decile tend to replace a third of their
cars every year—something I will return to shortly.

For now, I factor in the fact that upper income deciles
own newer cars by adding an additional 4.8% to the av-
erage distance travelled, yielding 12% above average
(18,704 km p.a.).

Regarding the bottom income decile, a recent figure
indicates that 169,000 of the cars registered in Israel were
manufactured in 1993 or earlier (CBS 2010b: 40). Since in

2008 households belonging to the bottom income decile
owned between them only 45,000 vehicles,'? it is safe to
assume that the vast majority of cars owned by house-
holds in this decile were 22 years old or older. This implies
that average distance travelled by them was 14,100 km
p-a—15.6% less than average (CBS 2009c: 24, Table 2).
Another factor that impacts distance travelled annually
by private cars in Israel is engine size. CBS’s survey of
kilometers travelled indicates that in 2008, as in every
other year since 2000 (the year these figures were first
recorded), the larger the engine the longer the distance
travelled (CBS 2010c: 25, Table 3). In 2008, cars with
engine size smaller than 1,000 cubic centimeters (cc)
travelled on average 14,600km p.a. (12.6% below the
aggregate average of 16,700 km p.a.). Those with engines
sized 1001-1600 cc travelled 16,000km p.a. (4.2% below
average), those with engines sized 1601-2000 cc travelled
18.6km p.a. (11.4% above aggregate average) and cars
with engines bigger than 2001 cc travelled 19,000 km p.a.,
13.8% above average.zo Assuming that cars with larger
engines, which tend to be considerably more expensive to
buy and to operate’® are concentrated mainly in the top
income decile, and assuming further that most cars in

190.22 cars per household, 201,800 households.

2OCalculations based on CBS 2010c: 24, Table 2 suggest that
some earlier years saw an even more dramatic difference be-
tween larger and smaller engine cars in terms of distance trav-
elled. In 2000, cars with engines bigger than 2,001cc covered
20.8% more distance than the average figure for all cars; In 2001
they covered 18.5% more than all cars, in 2002 15.5% more, in
2005 21% more, and in 2006 19.6% more than the average dis-
tance covered by all cars. Cars with engines smaller than 1,000 cc
traveled 16.6% less than the average for all cars in 2001, and
around 14% less for most years thereafter.

2lsraeli taxation on cars, which is considerable, uses engine
size as a primary criterion: the larger the engine, the higher the
taxes. This often pushes retail prices for larger cars up by tens of
percentage points above the manufacturer’s recommended price.
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lower deciles are relatively small, I added 10% to the
figure of 18,704km p.a. calculated above as the age-
related average distance travelled by cars available to
households in the upper decile, and subtracted an addi-
tional 10% from the 14,100 km p.a. figure calculated above
as the age-related average distance travelled by cars
available to cars belonging to the bottom decile. The ad-
dition at the top and subtraction at the bottom yielded a
new figure of 20,574km p.a. as the average distance for
cars available to households in the top decile (23.2%
above the national average) and 12,690km p.a. as the
average distance travelled by cars available to household
in the bottom decile (24% below the national average).
The two figures were then rounded to 25% above average
and 25% below average respectively, to somehow reflect
the differentiated sensitivity of wealthier and poorer
households to the cost of driving.* The respective final
figures are 20,875km p.a. for cars held by top income
decile households; and 12,525 for cars held by bottom
income decile households. I further assumed that p.a.
distances travelled by cars available to households in the
middle deciles are distributed on the continuum between
the top and bottom deciles in a linear and even fashion.

Next is average CO, emissions per kilometer traveled.
This figure is influenced primarily by the efficiency and
size of engines. Here again the age of cars is crucial:
technological advancement in the early twenty-first cen-
tury considerably enhances engine efficiency with every
passing year, constantly forcing a decrease in CO, emis-
sion levels.

Calculation of the average age of cars owned by
households belonging to the top income decile was pre-
mised on the assumption, substantiated above, that such
households typically replace a car once every three years.
One third of all cars owned by these households in 2008,
in other words, will have been of model year 2008; one
third were of model year 2007, and one third of model
year 2006.

Clean Green Cars,” who provide data for average
emissions by manufacturer for the years 2009 and 2010**
suggests that the range of emissions per kilometer trav-
elled for cars produced in 2009 was between 133 g/km
and 248 g/km, with an average for all manufacturers of
152 g/km. According to this source Mazda, which hap-
pened to be the best selling brand in Israel in 2009, av-
erages at 156 g/km for all models. I use this figure as the
average emission of cars of model year 2009 operating in
Israel.

Clean Green Cars also reports an average 4.76% decline
in CO, emissions from 2009 to 2010 for all manufacturers
combined. Assuming a similar improvement in the pre-
vious two years, an average was calculated of 163 g/km

2With average income per household at approximately 2,500
NIS, travelling 1,000 kilometers per month in a car that consumes
ca. 15 liters of gasoline per 100 km would represent expenditure
of almost half the household’s income.

B http: //www.cleangreencars.co.uk >.

2o http: //www.cleangreencars.co.uk/jsp/co2_manufacturer
pdf>.
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for vehicles manufactured in 2008, 171g/km for cars
manufactured in 2007 and 179g/km for cars manu-
factured in 2006. The weighted average emission for pri-
vate cars owned by top income decile households in 2008
was thus 171 g/km.

Another variable to consider in this decile are sport
utility vehicles (SUV) and luxury vehicles. Ten thousand
SUVs were delivered to customers in the first half of
2010,% suggesting an annual figure of 20,000. To this I
add an assumed 14,000 luxury vehicles other than SUV,
yielding a total of 34,000 SUV and other luxury cars de-
livered per annum. This was then multiplied by three
production years (minus 2.9% difference p.a.), yielding
approximately 99,000 vehicles, representing 25.5% of all
vehicles in the top income decile. Average emission for
this segment (cars produced in 2009) was calculated at
235g/km.*® Factoring in the 4.9% annual efficiency im-
provement, the average for 2008 and the two preceding
model years is calculated as 259 g/km. The weighted
average emission for the 73.7% of cars in this decile that
are not in the luxury and SUV segment (171g/km)
combined with that of the 25.5% of luxury and SUV cars
(259 g/km) yields 192 g/km for all cars in the top income
decile.

My calculation of the typical emission levels of vehicles
owned by households in the bottom income decile was
premised on the figure that in 2009 169,000 of the cars
registered in Israel were manufactured in 1993 or earlier
(CBS 2010b: 40). As already indicated, since households in
the bottom income decile that year owned between them
only 45,000 vehicles,? it is safe to assume that the vast
majority of cars owned by households in this decile were
at least 17 years old or older.

Most sources offering data on private cars’ emission
levels restrict themselves to models manufactured after
2000. Carbonfootprint.com however enables calculation
of emissions from older vehicles too, but does it not by
manufacturer and year but by fuel type and engine vol-
ume.”® Using this carbon calculator for a hypothetical
representative pre-2000 vehicle with an engine smaller
than 1,400 cc that travels 12,525 kilometers per annum
(variables consistent with the calculations provided above
for the average profile of cars available to households in
the bottom income decile), we get average annual CO,
emissions of 2.5 tons per car, which in turn translates to a
weighted average of 200 g/km. As with distance travelled
by cars owned by middle decile households (above), this
study assumes that the emission levels of cars owned by
households in the middle deciles are distributed on the
continuum between the top and bottom deciles in a linear
and even fashion. The weighted averages for emission

2 < http: //www.globes.co.il /news/article.aspx?did = 1000579257 > .

*Using data from Clean Green Cars (2009) for Nissan Path-
finder 264g/km, Land Rover 247 g/km, Chrysler 212g/km,
giving an average for the segment of 235g/km for 2009 and,
respectively, 246g/km for 2008 and 258 g/km for 2007. This
gives a weighted average for the three years of 246.3 g/km.

270.22 cars per household, 201,800 households.

28« http://www.carbonfootprint.com/calculator.aspx >.
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TABLE 4. CARBON INEQUALITY (PER CAPITA EMISSIONS FROM PVU) As MULTIPLIER
oF CONSUMPTION INEQUALITY BY INCOME DECILE, ISRAEL 2009
Carbon
Carbon Total Spend inequality
Inequality household Persons per Spend (PVU) as a
Index Spend per capita inequality multiplier of
Decile (PCcu)* (NIS)? household® (NIS) index Spend inequality
Top (1) 27.2 21130 2.7 7825 6.20 4.39
2 23.2 17245 3.1 5563 441 5.26
3 18.8 14690 3.2 4590 3.64 5.16
4 15.5 13160 33 3988 3.15 4.92
5 8.24 12333 3.4 3627 2.87 2.87
6 7.85 10970 3.6 3047 241 3.25
7 5.15 9996 3.7 2702 2.14 2.41
8 5.08 9448 3.9 2423 1.92 1.65
9 2.50 7902 43 1838 1.45 1.72
Bottom (10) 1 6560 5.2 1262 1 1

Explanations and sources
1Source: Table 3 above.
2CBS 2010a: 288, Table 5.27.
3CBS 2010a: 297, table 5.32.

levels by income decile (PUV) appear in Table 3 (fifth
column from the left).

The average distance traveled per year and average
emission level for cars owned in the upper income deciles,
together with the average distance traveled per year
(12,525km) and average emission level (200g/km) for
cars owned by households in the bottom decile were in-
serted into Table 3 as bases for the Carbon Inequality
Index (Call: emissions from PVU). As with the Carbon
Inequality Index (Call: ¢missions from DEC), the Calr: €missions
from PVU takes average CO, per capita emissions (PVU)
in the bottom income decile as a standard, and calculates
the ratio between it and average per capita emissions in
the upper decile.

Carbon inequality (CO» emissions PVU)
as a multiplier of inequality in total spend

The Carbon Inequality Index (CO, emissions from
PVU) calculated in Table 3 was divided by the overall
Spend Inequality Index (the total per capita spend in the
upper income deciles divided by total per capita spend in
the bottom one). This ratio, presented in the right hand
column in Table 4, indicates the extent to which Carbon
Inequality (CO, emissions from PVU) is a multiplier of
spend inequality. The multiplier effect—4.39 in the case of
the top decile—is even higher than the respective figure
for domestic electricity consumption.

CONCLUSION: THE CLIMATE JUSTICE CHALLENGE

The challenge of reaching agreement on mitigation and
adaptation measures to reduce the risks associated with
the post-normal climate condition (PNCC) requires seri-
ous consideration of climate injustice. Whereas the main
thrust of environmental justice studies tends to look at the
uneven distribution of the hazardous results of environ-

mental faults, this article focused on unequal responsi-
bility in terms of causing hazards in the first place. And
whereas most of the literature on differentiated contri-
bution of CO, emissions privileges between-countries
comparisons, I tried to focus here on within-country
analysis.

The methodology used to attribute quantified CO,
emissions from domestic electricity consumption and
from the use of private vehicles to different populations
(in this case income deciles in Israel) can and should be
used to make similar comparisons involving other
spheres of economic activity, other countries, regions,
and, not least, different criteria for population groupings.

The results calculated for the particular case of Israel,
which indicate 24.2 and 27.2 fold differential between the
upper and the bottom income deciles in terms of per
capita CO, emission from domestic electricity consump-
tion and private vehicle use respectively, and the ensuing
figure suggesting that CO, emission functions as a mul-
tiplier of existing monetized inequality between these
deciles by a factor of approximately four, suggests that
regulating CO, emission will impact different populations
in profoundly different ways. Whether administered as
carbon tax, as an incentive for efficiency or reduced
consumption or as per-capita, per industry or per pro-
duction unit emission quota; and whether or not such
quotas become tradable in more or less efficient markets,
data presented here suggests that sticks as well as carrots
cannot apply equally to all population groups. A weal-
thy suburban household in a well to do community in
North America or Western Europe, once faced with
sanctions and incentives linked to CO, emission cuts, is
likely to effectively reduce its CO, emissions, trim its
expenditure, capitalize on tax incentives, improve its
health, and feel good about itself without substantially
altering its life style, not to mention damaging its eco-
nomic standing. A household in a mobile home park in
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the USA, on the other hand, (not to mention ones in
Brazilian Favelas, Southeast Asia slums or African
shanty towns), if ever faced by a binding demand or, for
that matter, with putative incentives, to reduce its CO,
emissions would probably find that doing so is difficult,
quantitatively negligible, harmful economically, or all of
the above combined.

As the international community and national and
local governments get busy designing new legal, ad-
ministrative, and fiscal tools for emission cuts to help
propel them to the post-Kyoto era, they need to take on
board differentials of magnitude, composition, and
elasticity between the carbon footprints of different
populations. In the best traditions of social and envi-
ronmental justice, and in the interest of facilitating
fair, ambitious, binding, and workable arrangements,
the economic, social, cultural, and political consequences
of reducing carbon footprints®* must be calculated for
each group separately.
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