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Plastic carrier bags have been drawing the attention of the public and politicians. Different policy mea-
sures to reduce the environmental burden of these bags have been implemented and more are planned.
The research analyzed the actual environmental aspects of consumption and use of plastic carrier bags
and assessed the effectiveness of the proposed regulation in Israel. Since plastic bags are provided free
of charge, people have a tendency to use these bags excessively, therefore a rigorous educational program
should address this trend. However, the environmental load imposed by the bags is more a politically cor-
rect issue than an actual environmental hazard, and therefore the means for reducing their use should not
include a high levy or total elimination of these bags.

� 2009 Elsevier Ltd. All rights reserved.
1. Introduction

Plastic bags are a common means of carrying merchandise. In
Israel, retailers, open-air markets, and shops distribute the bags,
which are manufactured from high-density polyethylene (HDPE)
and aimed to be used once, free of charge. After being used to carry
goods from retailers to homes, most of the bags are disposed of or
stored for reuse; in either case they eventually reach the landfills.
Some of the disposed bags may be scattered and be carried away
by wind, creating an environmental nuisance in urban environ-
ments, on the roadside, and in open spaces.

Recently, the awareness and interest of decision makers in
many countries has grown and a wide variety of policy instru-
ments are being implemented in different places to decrease the
scale of the problem. Solutions such as levies in Ireland (Convery
et al., 2007; Department of the Environment and Local Govern-
ment, 2002), Malta (Schembri, 2006), and Hong Kong (Legislative
Council Panel on Environmental Affairs, 2007); voluntary agree-
ments in Australia (Clean Up Australia, 2007; Kemp, 2003); and
prohibition of use in Zanzibar (BBC News, 2006) and San Francisco
(Goodyear, 2007) are being considered and implemented in many
communities around the world. In some of the places the problem
has decreased, the most significant examples being Ireland (Con-
very et al., 2007; Department of the Environment and Local Gov-
ernment, 2002) and Malta (Schembri, 2006).

In Israel, 2 billion HDPE carrier bags are manufactured every
year in Israel. The total amount of these bags is ca. 30,000 tons
ll rights reserved.
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per year (Leon Plast, interview, March 2008; Alcalay, personal com-
munication, 2008). In addition, 3 billion that are manufactured and
used for packaging fresh food and used also in market places, but
these bags are not included in any of the policies described hereby.
The bags, with a typical thickness of 16 microns and weight of 7–
8 g (Leon Plast Ltd., interview, March 2008; Alcalay, personal com-
munication, 2008), are provided free of charge in Israeli stores and
supermarkets. At the end of 2007, there were 2,007,300 house-
holds (Central Bureau of Statistics, 2007) in Israel, which means
that the consumption in Israel per household is 1000 bags per year,
2.7 bags per day. Every person in Israel uses an average of 300 bags
per year, similar to other countries such as Ireland, where before
introduction of the levy, a yearly average of 330 bags per person
was consumed (Convery et al., 2007).

The total percentage of plastic bags in the municipal solid waste
stream is 0.8% (Shaldag, 2006; Ministry of Environmental Protec-
tion, 2008), but only one-fourth of this amount represents the thin
single-use plastic carrier bags (Shaldag, interview, March 2008).
Since they are lightweight and capable of being carried away by
wind, they become a visual nuisance.

As part of the analysis of the problem, we compared the advan-
tages and drawbacks of plastic bags and their use compared with
common alternatives, such as paper or biodegradable bags. The
obvious advantages of plastic bags include their strength, low
price, resistance to water and chemical materials, as well as the
low energy needs of their manufacturing and minimal pollution
of the environment during both production and transport, due to
their light weight (Franklin Associates, 1990).

The main negative aspects (Tinney, 2002) are the main resource
used in their production, raw oil, which is a depleting resource,
their tendency to fly away in the wind and create a public
nuisance, limited degradation and hence accumulation in landfills,
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as well as a certain risk of choking for humans and animals (CPSC,
website). The bags also have a recycling limit, due to their low
quality.

The life-cycle analysis technique is often used to evaluate the
advantages and disadvantages of carrier bags (e.g., Franklin Associ-
ates, 1990; Tinney, 2002). This method of analysis is used to eval-
uate the environmental impacts and the resources used
throughout the life span of a product from cradle to grave – from
the extraction of the resources, through production and use of
the object until it becomes waste (Finnveden and Moberg, 2005).

Marlet (2004) has shown that plastic bags are preferable to pa-
per bags throughout their life cycle due to lower energy needs for
production and environmental pollution. Hill (2005) was unable to
show significant advantages or disadvantages of bags produced
from one type of plastic over those made from other kinds of plas-
tic, including recyclable material. Furthermore, comparison with
the paper bag alternative, which is accepted by the public as the
‘‘greener” choice, reveals that the paper bag uses almost 10 times
as much material as that needed to produce a single-use plastic
bag. The production process also requires the use of cellulose,
which is derived from trees – an important environmental resource
for sequestering greenhouse gasses. Moreover, the process of pro-
ducing paper bags demands the use of larger volumes of water
than plastic bags, and the degradation process of paper bags in
landfills releases greenhouse gasses. No difference was found be-
tween plastic and biodegradable bags in reference to the problems
associated with a whole life cycle, and both these alternatives are
preferable to the paper bag alternative (Nolan, 2002).
2. Research objective

The objective of this research was to assess the problems re-
lated to plastic bag from an environmental perspective, in Israel,
while evaluating the different policy instruments implemented
throughout the world to tackle this problem.

The research was aimed at providing decision makers with a
means for reaching rational choices regarding the best alternative
based on the nature and the scope of the problem.
3. Research methods

The problem of plastic bags can be examined according to the
different stages of their life cycle. The production stages are be-
yond the scope of this study.

The research begins with definition of the environmental prob-
lems associated with the use and disposal stages and determina-
tion of their severity. This is followed by a review of the policy
measures currently proposed in Israel for reducing the use of plas-
tic bags and assessment of their effectiveness in relieving the envi-
ronmental problems, as well as a cost-benefit analysis comparing
the situation expected after implementing these means with the
current one.

Interviews: As part of the data collection, many interviews were
conducted with key representatives of the industry, the academic,
governmental, and municipal sectors, and different organizations.
These interviews were used to obtain technical information as well
as to specify the environmental burden of the plastic bags.

Omnibus survey: In order to reach conclusions regarding the
general public atmosphere, to assess the total consumption of
plastic bags and their secondary uses, and to obtain data for
the economical analysis, an attitudes survey was conducted.
The willingness to pay if a levy is imposed and the willingness
to change habits of use were the key questions asked. The Omni-
bus phone survey included 500 random Israeli families, aged 18
and up, who together constitute a representative sample of the
Jewish population in Israel. The questionnaire is presented in
Annex 1.

Based on the results obtained from the survey, an economic
analysis was conducted in order to assess the demand for the bags
and possible implications of the introduction of policy measures.
4. Results

4.1. The extent of the environmental problem

As stated before, plastic bags are made from oil, a depleting re-
source. The total weight of the subject bags is about 30,000 tons
per year. In all parameters this amount is negligible – 0.3% of the
total 10 million tons of crude oil, imported and distilled in Israel
each year (CBSI, 2008a,b), and 0.2% of the municipal solid waste.

After use, plastic bags have two final destinations – disposal in
landfills or littering in public spaces, where the sanitation services
collect and transfer them to landfills.

The following is an outline of the environmental problems cre-
ated in each of the above routes.

4.1.1. Damage from disposal in landfills
The Israeli Waste Survey 2005 (Shaldag, 2006) states that thin

plastic carrier bags account for 0.2% of the weight of refuse arriving
at landfills, after subtracting other sorts of bags (the higher-quality
ones made of low-density PE) and the moisture and alien matters
(organic debris and water that tend to stick to these bags). As a vol-
ume component, the plastic bags are highly compressible since
they can be compacted and fill the voids in landfills. Therefore,
the volume of plastic bags presents a negligible problem. In com-
parison, in Ireland (Convery et al., 2007) plastic bags comprised
5% of the weight of municipal waste before the levy was intro-
duced, imposing a higher environmental burden than in Israel.

Since the HDPE carrier bags account for only a very small per-
cent of total municipal waste, regulative focus on this type of bags
will not yield a significant reduction of the weight and volume of
municipal waste that is landfilled. Other damages associated with
disposal in landfills are already covered by regulations.

External costs related to landfilling plastic bags are covered by
the landfill tax introduced in July 2007 (Ministry of Environmental
Protection, 2008). According to several managers of landfills in
Israel, the risk of plastic bags flying away from the landfill sites
to the nearby environment is minimal, and depends on the design
of the site boundaries (high fences) and the wind regime in the
area. Best practice of landfill (appropriate fencing, regular cleaning
of the area) can prevent the scattering of bags beyond the site’s
limits.

4.1.2. Damage to wildlife
The main potential damage to animals associated with plastic

bags results from false identification of the bag as food. The inabil-
ity to digest it may cause clogging of the digestive system, possibly
leading to death. Different damages are liable be caused to differ-
ent animals, depending on how attracted they are to the bags,
the way they digest, and their general sensitivity.

In the area of Eilat in southern Israel, most of the damage occurs
when ibex eat plastic bags. Other animals are not attracted to
them. According to Shalmon (interview, March 2008) the size of
this population has decreased to 25% of its original size within
6 years. The civil penalty for illegal hunting in Israel is NIS
134,000 (US $38,000), therefore we assume that the few ibex that
find their death every year, represent a damage in the range of a
few thousands NIS a year. It has to be noted that there is no
unequivocal evidence that plastic bags are the cause of death
therefore, the damage was not taken into account in our study.
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4.2. Aesthetic nuisance

The negligible weight of the thin plastic bag and its structure
enable it to fill up with air, like a balloon, and fly across far dis-
tances. The floatation stops when the bag encounters an immobile
object and sticks to it. If the bags do not reach landfills, they accu-
mulate as litter in different public spaces. The length of time that
the bags accumulate in these areas depends on the frequency of
cleaning operations.

In interviews with numerous professionals who are responsible
for cleaning public spaces (Eshbal, interview, March 2008; Green,
interview, January 2008; Gabay, interview, December 2007) the
bags were not cited as a specific or special cause for sending out
sanitation teams and no accurate data were provided as to the per-
centage of the bags from all litter collected from public spaces.
Since there are no formal and methodic surveys of litter composi-
tion, the estimates given hereby are ‘‘item based” and, therefore,
they are only a rough estimate as to the severity of the nuisance.

Municipal litter (city of Haifa): According to Eshbal (interview,
March 2008) the bags comprise 5–10% of all litter. Sanitation teams
work on a regular basis and quite frequently, and the proportion of
bags from the total litter collected does not change the need for
operations in these areas. These figures also apply to municipal
beaches.

Litter at recreation sights (Sea of Galilee): According to Green
(interview, January 2008), the percentage of plastic bags in all litter
collected is estimated at 10–15%. Most litter is composed of drink
cans and bottles, and bags do not seem to be a significant problem.

Litter on unofficial beaches (the shore line of Israel along the Med-
iterranean Sea): According to Gabay (interview, December 2007)
plastic bags account for an estimated 15–20% of all accumulated
litter. In addition, northern beach areas also suffer from waste that
floats in from Lebanon, and the southern beaches from trash float-
ing in from the Palestinian Authority. Fishing areas are character-
ized by more litter.

Litter on highway shoulders: There are no data or evaluations of
this problem. The frequency of cleaning along the shoulders of
highways and roads, which ranges from weekly to monthly, is
determined by the road centrality and visual impact. There is no
waste survey of litter collected from road shoulders, and therefore
no assessment of its composition.

Litter in open spaces: The aesthetic damage from plastic bags in
open spaces is highly significant since the bags fly away and dis-
perse over large areas, making collection difficult. In addition,
low frequency of clean-up operations, about once every few years,
causes the accumulation of plastic bags, especially on fences, trees,
bushes, and the like, exacerbating the environmental problem.

Since 2002, TOBIN Consulting Engineers have conducted waste
surveys in Ireland (TOBIN, website). Since the levy on plastic bags
was implemented in March 2002, the year the litter surveys
started, it is difficult to trace changes in the waste composition
in light of the levy. Nevertheless, the rate of litter in public spaces
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Chart 1. The routes of plastic bags use and
from all types of plastic bags was around 1.7% in 2002, down to
0.22% by 2005, and back up to 0.52% by 2006.

To sum up, based on professional estimates, it is clear that the
more central the area is to visitors, the higher the clean-up
frequency and the lower the percentage of plastic bags in the total
litter collected. For these reasons, the problem is especially signifi-
cant in rural open spaces.

The detailed analysis of the environmental problem indicates
that the major problem created by plastic bags is aesthetic damage,
created when the bags do not reach landfills and are scattered as
litter in public spaces.

4.2.1. Secondary use
The characterization of secondary use (use after carrying goods

from the supermarket to the home) of plastic bags was based on a
telephone survey. The survey results show that 25% of the bags
brought from the store are thrown into the trash immediately after
the first use, 52% are used as trash bags, and 23% are reused for
packing other products in or outside the homes. Therefore, less
than a quarter of plastic bags, taken for free at stores, have a sec-
ondary use.

Of the secondary use bags, 73% are used for packing products at
home, for work, or for school. The other 27% (out of 23% of the to-
tal) are used for packing products for outdoor uses (trips, journeys,
etc.). The distribution of secondary uses is important, since it as-
sists us in identifying the bags that are most likely to fly into public
spaces. Therefore, the maximum potential of plastic bags to be-
come an aesthetic nuisance is 6% (27% of 23%).

The various routes of plastic bags use and disposal are described
in Chart 1.

As to the other bags, some of them reach the landfills directly
and some after secondary use. Research conducted in Australia in
2002 (Tinney, 2002) revealed similar data on the percentage of
bags that accumulate outdoors in open spaces and concluded that
5% of all bags will potentially litter open spaces.

In light of the above result, we can conclude that the environ-
mental burden associated with the plastic carrier bags focuses on
in two main issues. First, because the bags are given out for free,
and therefore considered as lacking economical value, the public
does not internalize their true cost. Second, the main environmen-
tal problem occurs when consumers carry bags around and reuse
them in public spaces. To be effective, any policy measure aimed
at decreasing this specific environmental problem must succeed
in reducing the use of bags outdoors.

4.2.2. Attempts to counter the increased use of plastic bags in Israel
A few local attempts have been made in Israel to reduce the use

of bags.

1. The Council for a Beautiful Israel launched a ‘‘One Bag Less”
publicity campaign, which included sending volunteers to
shopping centers to explain the importance of reduced use
se 
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Used as garbage 
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disposal, calculated from the survey.



Fig. 1. Demand curve for the consumers of plastic bags, based on various levies
suggested.

Fig. 2. Consumer surplus reduction for various bag prices.
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(Israel Yafa, website). There is no data to date on the effective-
ness of this campaign.

2. In several small communities (Kibbutz Evron, Maagan Michael,
and others) NIS 1 (ca. $0.28 US) is collected for every bag. So far,
this attempt has resulted in notable reduction in the use of bags
in these settlements, indicating that a significant change of use
habits occurs when even a symbolic fee is collected (YNET,
website).

3. Several retailer shops have introduced multiple-use heavy-duty
bags at a price of NIS 3–5. These bags are used intensively but
have not affected the use of plastic carrier bags.

5. Economic analysis

5.1. Acceptable policy measures

Three policy measures that have been employed in other places
in the world to handle bag problems have been considered for
implementation in Israel.

Levy: A levy of NIS 1 was suggested in a legislation proposal pre-
sented by a group of the Israeli parliament members. Due to hy-
giene and safety considerations, in most places, an exception is
made for bags used to pack fresh goods.

Prohibition of use of plastic bags and encouragement of multi-use
bags: Plastic bags would be prohibited for use and slowly phased
out. Once the prohibition took effect, multi-use bags would natu-
rally fill the need for a means to carry food products. This measure
would also allow use of plastic bags for packing fresh food prod-
ucts, for reasons of hygiene.

Prohibition of the use of plastic bags and encouragement of the use
of biodegradable plastic bags: The idea is to encourage the market to
switch over to biodegradable bags. This policy measure handles the
environmental problems associated with bags at landfills and the
damage to wildlife caused by plastic bags, but there is a debate
over whether switching to biodegradable bags will reduce the aes-
thetic-environmental problem, and concern that it might further
burden the recycling industry.

It should be noted that an earlier version of the proposed legis-
lation included a switch to paper bags. In light of scientific opposi-
tion based on LCA studies (e.g., Franklin Associates, 1990; James
and Grant, 2005) this initiative was defeated within two weeks
of its proposal.

5.2. The demand for bags

Information about the use of plastic bags was collected via a con-
sumer survey. The survey shows that the average household con-
sumes 1000 bags per year, or 2.7 bags per day, similar to the
assumptions made by the plastic industry in Israel (Leon Plast Ltd.,
interview, March 2008; Alcalay, personal communication, 2008),

Based on the responses of the surveyed individuals, a demand
curve was calculated for the consumers of plastic bags according
to the different levies suggested.

The results are presented in Fig. 1.

5.2.1. Analysis of the demand curve for bags
Fig. 1 may be interpreted in two ways in order to reveal the flex-

ibility of the demand of consumers questioned in the survey.
Direct interpretation: An open question in which the participants

were asked what price (i.e., levy imposed) would make them stop
using bags.

Indirect interpretation: In addition to the open question above,
the participants were presented with price ranges for bags, and
for each range they were asked if it would they reduce their use
and how certain they were about this.
In general, there was a high correlation between the answers to
the different questions, and the average of the answers gives a
more careful assessment of consumers’ reactions to changes in
price.

Analysis of Fig. 1 leads to the following characterization.
Convex around the point of origin: A monotonous increase in the

price of the product lowers the percentage of use of the product
significantly in the low price ranges, and barely influences usage
rates in the high price ranges. This is to say, the response of de-
mand to price is relatively flexible in the low price range and rigid
in the high price range.

Rigid demand at high levy level: At a price of NIS 2 per bag, con-
sumers believe they will reduce 94% of use, but even if this doubles
to NIS 4, consumers claim they will not change usage rates of the
product any further. This means that 6% of all use of plastic bags
is a stiff use that will take place regardless of price. This is consis-
tent with the data on the influence of the levy observed in Ireland
(Convery et al., 2007). There, too, the reduction rate was 94% at its
highest point.

Flexibility at low levy level: In the lower price range, the increase
in price by a certain percent causes a similar decrease in demand.
Accordingly, total revenues from a levy or tax will remain almost
the same regardless of the exact levy rate within this range. The
anticipated revenue is NIS 250 million a year at each tax rate in this
range, imposed annually on 2 billion bags that are currently dis-
tributed free of charge.



Fig. 3. Demand curve for the consumers of plastic bags, based on various levies
suggested with total market costs integrated for ABC area. Fig. 4. Demand curve for the consumers of plastic bags, based on various levies

suggested with stiff consumption and demand at price of 1 NIS.
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5.3. Market cost-benefit analysis

5.3.1. Consumer surplus
The calculation of consumer surplus allows quantification of the

surplus of benefit that a consumer derives from the product at each
given price. Since the consumer currently receives the product free
of charge, consumer surplus is actually the integral of the area be-
neath the demand curve of the product, shown in Fig. 2. This inte-
gration might lead to an over-assessment, due to convexity of the
function. The estimated integral area is presented in Fig. 3.

Production costs are low (today, each bag is sold for NIS 0.07
and borne by retailers), and therefore the indirect consumers’ cost
of bags has been neglected.

If a levy of NIS 1 per bag is imposed, the total area expresses the
total decrease of surplus benefit for the public, as a sum of NIS 510
million a year (the area ABC in Fig. 3). This sum represents the loss
of welfare to the public. As the price at the current situation is nil,
the total area of the integral represents the concession the public
would make due to the imposed tax.

6. Discussion

6.1. Effectiveness of levy

The efficiency of any regulative mechanism in solving the envi-
ronmental problem depends on the effectiveness it has on the bags
that cause the environmental problem, that is, the 6% (120 million
units per year) of total bags that are being used outdoors (trips,
journeys, etc.) and might be left in the open spaces. It is clear that
the mechanism of prohibiting use has a high potential for solving
the environmental problem completely. In the case of the levy
mechanism, however, it is important to examine the ability of
the mechanism to influence these specific use rates.

From the survey results (Fig. 1) we have seen that in the case of
a levy of NIS 1, the bag usage rate will drop to 12%. Evaluation of
the effectiveness of the levy requires an assessment of whether
these ‘‘flying” bags will be included among those that remain in
use despite the levy. This depends on two factors:

The order of reduction: Our assumption is that an individual will
not decide how many bags he should use once a levy is imposed,
but rather decide how many bags he can reduce with respect to
his prior consumption. The primary use is identical for all bags (a
means of carrying goods home from the store) and therefore will
not affect the order of reduction. Chart 1 represents the average
decision on bags reduction – 25% of the bags are thrown away after
one single use therefore, it is clear that the use of these bags will be
reduced immediately. Next, the various secondary uses vary,
among other things, in terms of the cost of an alternative. Of these,
52% are used as trash bags and therefore, the public will either pay
the levy or buy other plastic bags for this purpose. Another 23% are
used for other packaging and carrying purposes. As to further
reductions, their order depends on different assumptions regarding
the lifetime of the alternatives, consumer preferences, and needs,
and it is not possible to determine a specific order. It may be as-
sumed that the last bags to be reduced are those for which the
alternative cost is high. For example, a plastic bag used to carry
wet contents for a picnic in a recreation park has a major advan-
tage: it is disposable, water resistant, flexible, and lightweight. This
type of use might appear in the demand curve as consumed at any
price (even NIS 4), given that cloth bags or any other alternative
can not provide the same features.

The negative utility from the levy is derived from various rea-
sons, such as the individual’s income (the higher the income the
lower the effect) and the individual’s consumption of bags (one
may agree to pay NIS 1 per bag, but not NIS 10 per 10 bags).

An attempt to assess the order of reduction is presented in
Fig. 4.

If a levy of NIS 1 per bag is imposed, the consumption will be
12% of the quantity used today (the AB line). Consumption of the
bags that are represented to the left of the AB line will remain sim-
ilar. Since 6% of the bags used outdoors have a potential of creating
an environmental nuisance, the levy will be effective if these 6% are
used at the rates to the right of the AB line. It is not possible to pre-
dict these usage rates unequivocally.

The area of the dark rectangle, labeled CD, represents the rigid
consumption of bags. If there is an overlap between the ‘‘flying”
bags that are used in open spaces and the bags in the rectangle
area, which the public will give up using last, then the levy is
ineffective.

In addition, one has to bear in mind that a levy may have an im-
pact on excessive consumption of other plastic bags (e.g., those
used for fresh food), which might also end up in open spaces.

6.2. Long-term effectiveness

Experience in Ireland shows an erosion in the public’s coopera-
tion with the levy mechanism (Creagh, 2007). The first sharp reac-
tion of the market to the levy has been moderated, and 5 years
later consumption rose. Comparison of the 2006 usage rate with
that before the tax was implemented shows a decline from 94%
to 91%. This represents a significant increase (43%) over the usage
rate immediately following introduction of the levy. The levy
mechanism allows the regulator to react to changes, lowering or
raising the levy in view of the results in the field in terms of the
environmental effect and public reaction. In July 2007, the levy
was increased in Ireland from €0.15 to 0.22 (Creagh, 2007).
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6.3. Implementation of the polluter pays principle

The intention of the levy mechanism is to provide both financial
incentive and an educational tool. The levy imposed on the con-
sumer is an attempt to influence demand and not supply, focusing
on the last segment of the consumption chain. Since the major
problem identified is the accumulation of plastic bags in open
spaces, a levy imposed on all bags will result in a significant
over-shooting; most of the bags will be taxed even though their
environmental damage is negligible. Moreover, because this tax
cannot target the polluters, it creates social injustice. Many non-
polluters will pay the tax, even though the use of these bags im-
poses some environmental damage, yet, a negligible one.

6.4. Validity of the regulative measure

The total consumption of plastic carrier bags in Israel is 2 billion
bags, additional 2 billion used for packing fresh food and 1 billion
used in market places, pharmaceutical retailers, and the like. The
suggested regulative mechanisms, levy or prohibition of use, refer
only to the first component. The reason for excluding the second
component is hygiene and food safety, and the third component
is excluded for the sake of simplicity in constructing the mecha-
nism, and savings on its operational costs.

Therefore, the regulative mechanism will be applied to only 2
billion bags (out of total 5 billion), representing only 40% of the
problem. The significance in terms of effectiveness could be dra-
matic – both by diminishing the potential effectiveness in cleaning
open spaces and shifting the market towards the use of non-taxed
bags.

6.5. Development of bypass mechanisms

A significant concern regarding the effectiveness of the regula-
tion (whether prohibition of use or levy) is development of bypass
mechanisms. A few possible bypass mechanisms come to mind,
such as unofficial sale of plastic bags outside supermarkets at a
price lower than the tax; sale of packaged plastic bags in the super-
markets, before the checkout counter; shifting use towards non-
taxed bags etc.

The regulator has to bear in mind that if the bypass mechanisms
become significant, they will empty the regulative mechanism of
content and the result will be disrespect for the regulation by the
general public.

6.6. Comparison between levy and prohibition of plastic carrier bags
use

Table 1 sums up the parameters analyzed above. The compari-
son is partly quantitative and partly qualitative, starting with a
cost-benefit balance for the market under each policy alternative.
Table 1
Comparison between Levy mechanism and prohibition of use.

Tax

Market cost – decrease in consumer surplus In case of NIS 1 per bag NIS

Effectiveness Difficult to assess the order
Effectiveness may diminish

Implementation flexibility More flexible. Can be adjust
reaction

Social justice and equality Regressive mechanism
Freedom of choice for consumers Yes
Bypassing mechanisms Yes
6.7. Bags as part of a comprehensive policy for waste management

Another factor influencing the effectiveness of bag taxation is
the comprehensive policy practiced in the country. Many countries
encourage the public to consider the waste issue by creating vari-
ous incentives (positive and negative).

In Israel, there is no existing policy that would strongly support
a levy, obligatory use of degradable bags, or total prohibition of
use. Landfill is cheap and available and there are no anticipated
regulations regarding specific components of the waste (e.g., the
European landfill directive or the packaging directive). Citizens
do not pay directly for waste management (e.g., a pay-as-you-
throw mechanism) and therefore, they have no incentive to reduce,
separate, or recycle their waste. The landfill tax, NIS 30 per ton, is
definitely low (compared with the average of €50 per ton in Eur-
ope) and does not signal the needed changes in consumption. In
addition, retailers may try to hinder the process, arguing that not
applying the legislation to open-air markets will give the latter
an unfair advantage and draw consumers to them at the supermar-
kets’ expense. Finally, the suggested legislation is not part of the
institution and enforcement of a comprehensive and sustainable
waste management program.

In addition, as stated earlier, a levy of NIS 1 per bag would tax
the public at an annual sum of NIS 250 million. Since the effective-
ness of the levy and the public reaction are unclear, the concern is
that the cost may be significantly higher than the benefit.

7. Summary and conclusions

Plastic carrier bags are provided, in Israel and other places in the
world, free of charge therefore, people have a tendency to use these
bags excessively. Two billion carrier bags in Israel are used
annually.

Our study indicates that litter in public open spaces is the major
environmental problem that might be related to the plastic bags.
An Omnibus survey revealed that 6% of these bags, 120 million
bags annually, are used for outdoor activities (such as carrying pic-
nic food) and might become litter, if left outside and not disposed
of properly. However, none of the authorities mentioned that litter
caused by the bags is a significant nuisance relative to other types
of litter, and it was not possible to precisely evaluate the amount of
damage.

The analysis of the suggested regulative mechanisms indicates
that they would not be effective. If these regulations are imposed,
the value of the benefit taken from the public is very high (in case
of a NIS 1 levy per bag, NIS 250 million annual decrease in
consumer surplus) but the benefit to the environment is limited.
Therefore, our conclusion is that implementing either a levy or a
total prohibition of plastic carrier bags will not contribute to
sustainable waste management or to a rational environmental
policy.
Prohibition of use

250 million a year Calculated by assuming a NIS 4 levy per bag – 1.2
billion NIS a year

of decreasing uses.
over time

High effectiveness, depending on enforcement

ed to changes in consumer’s No flexibility

Equality of burden
No
Yes
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Degradable bags are irrelevant to a solution, due to the time it
takes them to degrade (several months), they do not solve the
problem of litter in open spaces.

Our analysis can be seen as further indication of the need to
adopt a comprehensive policy concerning packaging waste that
will activate economic measures in line with sustainable develop-
ment principles, as is common in most developed countries.

Following a presentation of the research findings to the Internal
Affairs and Environment Committee of the Israeli parliament, the
legislative proposal was changed, and now calls for prohibition of
distributing plastic bags free of charge, but does not specify a re-
quired price. Therefore, retailers may sell bags at cost (NIS 0.07),
which would not affect direct use but may have an educational im-
pact. The retailers will also be required to sell multi-use bags and
an Israeli standard will be developed to define the minimal quality
(strength and size) of the product.

In addition, the study strongly recommends combining explan-
atory and educational measures encouraging the reduction of
unnecessary consumption of bags, as well as the importance of
refraining from leaving litter in open spaces and using multi-use
bags in outdoor activities. In addition to educational activities, also
technological measures play a role in reducing plastic bags con-
sumption (e.g., designated machines that allow pulling 1 bag at a
time). Encouraging bag collection for recycling may also contribute
to a reduction of littering bags as well as an increase of the public
awareness.
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Annex 1. The questionnaire

After a general introduction the following questions were
asked:

1. Where do you usually shop? (supermarket, open market,
grocery shop).

2. How many times do you shop in one month?
3. How many plastic bags do you use in each buy?

(5–10 bags, 10–20, more than 20).
4. Do you use these bags only for packaging or do you take

extra bags, to have spare clean bags at home? If yes, please
assess how many.

5. While shopping, do you bring a basket/cloth bags or any
other carrying aid?

6. What do you do with these bags, once the groceries are
taken out? Try to asses how many bags are thrown directly
to the waste bin, used as a waste bag or used for secondary
uses.

7. What are the secondary uses of these plastic bags? Try to
assess how many are used for packaging at home, to carry
food and other stuff to school, to work, to picnics.

8. If, instead of giving these bags for free, the bags will cost
money. How much were you willing to pay in order to still
use these bags to carry groceries?

9. If the price was NIS 0.25, would you have decreased the use
of these bags?
(sure I would, I think I would, I think I wouldn’t, I’m sure I
wouldn’t).

10. If the price was NIS 0.5, would you have decreased the use of
these bags?
(sure I would, I think I would, I think I wouldn’t, I’m sure I
wouldn’t).
11. If the price was NIS 1, would you have decreased the use of
these bags?
(sure I would, I think I would, I think I wouldn’t, I’m sure I
wouldn’t).

12. If the price was NIS 2, would you have decreased the use of
these bags?
(sure I would, I think I would, I think I wouldn’t, I’m sure I
wouldn’t).

13. If the price was NIS 4, would you have decreased the use of
these bags?
(sure I would, I think I would, I think I wouldn’t, I’m sure I
wouldn’t).

14. An open question – Why do you think the regulator
addresses the issue of plastic bags?

15. Do you think these bags impose an environmental
burden?
(They cause damage, I know they. . . cause damage but I can-
not define it, I know they and gives a description of the
damage).

16. If you knew the real damage these bags impose, would you
reduce consumption and change your habits, i.e., bring your
own bags from home?
(very likely, likely, probably, probably not, no, don’t know).

17. What will be the most effective measure to reduce plastic
bags consumption?
(a levy, total prohibiting the use, education and explanatory
measures, no need to use policy measures since the issue is
not so severe).
Demographic questions (sex, age, education, income com-
pared to average income in Israel).
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