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Abstract: Bans on single-use plastic shopping bags (SUPBs) are a popular policy to tackle plastic
pollution. However, their success has been evaluated solely based on reduced SUPBs consumption,
ignoring the impacts of substitutes. This article addresses this gap by analyzing the Chilean plastic
bag ban law. Results show a reduction of ~249 kilotons of SUPBs consumed and a change in the
materiality of shopping bags (mainly toward paper), but also an increase of more than 50% of
bin liners after the enactment of the ban. Despite some undesired effects, an improvement in the
environmental performance of the bag market is obtained in fifteen of the eighteen categories studied.
The environmental impacts are on average 38% lower than in the counterfactual scenario. This
suggests that the law is being effective in protecting the environment. The strictness of the ban and its
rapid enforcement were positive aspects of its design, but ignoring the end-of-life of the bags could
be limiting its impact. To reduce the environmental impact of substitutes, it is recommended to create
design guidelines for shopping bags and bin liners.
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1. Introduction

Plastic is present in most of the products and services we consume. The material
has remarkable properties, is highly durable, can be both flexible and rigid, is hygienic,
chemically resistant and has a low production cost [1,2]. Given the above, it may come
as no surprise that more than 360 million metric tons of plastic are being produced each
year [3,4]. Unfortunately, 79% of the total plastic produced has ended up in landfills or open
environments [5]. One of the main reasons for this is the linear consumption pattern of the
society, which has resulted in the widespread use of fast-disposable plastics [6,7]. This is the
case of single-use plastic shopping bags (SUPBs) that have dominated the market since the
1980s [8,9], constituting one of the most convenient and popular tools for shopping [10,11].
Today, up to 5 trillion plastic bags are being produced annually [12,13]. Consequently,
discussion on their environmental impacts and possible solutions has become a recurring
theme in all regions of the world.

The most visible impact of SUPBs is their contribution to littering both in nature
and in public spaces within cities [14,15]. This phenomenon degrades the visual attrac-
tiveness of landscapes and represents a danger to the safety and health of people and
ecosystems [16,17]. In poor waste management systems, the bags can clog sewers and wa-
ter drains, generating flooding and enabling spaces conducive to vector emergence [18,19].
Moreover, degraded plastics have been shown to release a wide range of toxic chemicals,
including plasticizers, flame retardants, and colorants, which have the potential to leach
into the environment, thereby contaminating soil, water, and air [2,11,20,21].

One popular solution used by national governments to address plastic pollution is
the ban of a product [3,22]. This is due to the simplicity of the instrument and costs of
monitoring compliance relative to other types of initiatives. Specifically, banning SUPBs
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is the most frequent public policy [22–24]. In 2018, UNEP identified 83 countries that had
banned the free distribution of SUPBs and 61 countries that banned their manufacture and
import [24]. Therefore, it is possible to find a wide variety in the type and stringency of
the restriction used [22–24]. In most cases, it is not a total blocking of the product. There
are regulations that limit the volumes produced, establish thresholds and/or material
requirements (for example, a percentage of recycled plastic or the biodegradability of
the product).

Despite the successful adoption of the policy worldwide, its effectiveness for environ-
mental stewardship is under debate [24–26]. The academic literature on the environmental
effectiveness of banning SUPBs is limited [24,27,28]. Evaluations conducted focus on look-
ing at the difference in the amount of SUPBs before and after the ban, but only mention the
appearance of substitutes discursively. For example, an increase in the number of paper
bags is often mentioned, but the change in quantities is not discussed. Also, few studies
have explored the environmental impacts of the ban. The exceptions are the works of
Taylor [29], which outlines the carbon footprint of the policy, and Macintosh et al. [27]
which calculates the presence of SUPBs as littering.

On August 3 of 2018, Chile had become the first Latin American country to enact a
ban of plastic bags at the national level (Law Nº 21,100). A report in the local newspaper La
Tercera identified some of the consequences of the ban one year after its implementation:
companies linked to the production of SUPBs were closed, and there was a strong entry
of paper bags and an explosive increase in the sale of bin liners [30]. On the other hand,
González-Arcos et al. [31] analyzed the changes in consumer behavior at the beginning
of the ban and managed to identify some of the substitutes that were emerging. It was
observed that supermarkets began to sell cardboard boxes and reusable bags. Meanwhile,
neighborhood stores offered newspaper cones to make it easier to carry groceries. Some
consumers began to make their own reusable bags with old fabrics, and some took advan-
tage of the pull and pack bags to carry products. In addition to the above, the Ministry of
the Environment (MMA: Ministerio de Medio Ambiente) estimated that about 11.5 mil-
lion of plastic bags had been avoided due to the law [32]. However, to our knowledge,
the environmental impacts have not been studied. This is relevant since avoiding the
production of SUPBs does not necessarily imply protecting the environment. Especially,
because in certain situations, the environmental impacts of substitutes to SUPBs can be
greater [11,33,34].

The purpose of this work is to contribute to the design of effective public policies to
protect the environment through the analysis of the shopping plastic bag ban in Chile. The
main objective is to evaluate the public policy effectiveness in order to learn lessons about
its design. The structure of the paper is as follows. First, background information about
Chile and the ban is provided. Second, the theoretical model and data is presented. Third,
estimates of the consumption of SUPBs and substitutes, and their expected environmental
impacts are shown. Fourth, the results of its effectiveness and the design factors that could
explain it are discussed. Finally, we conclude by summarizing the lessons learned.

2. Policy Context in Chile and Its Plastic Bag Ban
2.1. Background Information

Chile is a country of long and narrow geography located in the extreme south of Latin
America with a great diversity of ecosystems https://www.gob.cl/nuestro-pais (accessed
on 1 February 2024). Demographically it has a population of around 19 million people,
where more than 9.5% of them identify themselves as native people [35–37]. It is recognized
for having a high level of endemism and has been awarded three times as the best green
destination in the world [38,39]. In fact, 21.3% of its continental territory is protected under
the National System of Wildlife Areas [40]. However, it is also one of the countries that
are most vulnerable to climate change, constantly affected by natural disasters and with a
water deficit of more than 14 years [41–44].

https://www.gob.cl/nuestro-pais
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In this context, environmental care has gained great relevance in the country during
the last decades. This is reflected in the profound change that its environmental institutional
framework has had since 2010. Where specific bodies for design, execute, evaluate, and
oversight environmental policies where created (Law Nº 20,600, 2012; Law Nº 20,417,
2010). Also, along with the enactment of the plastic bag ban, other initiatives that address
the plastic pollution problem have been developed. Of note are the Law on Extended
Producer Responsibility and Promotion of Recycling (Law Nº 20,920), the Chilean Plastics
Pact [45], the Circular Economy Roadmap [46], the Law regulating the delivery of single-
use plastics (Law Nº 21,368, 2021) and the Climate Change framework law (Law Nº 21,455).
In fact, before the national bag ban, 92 cities and towns created ordinances and municipal
agreements regulating the delivery of SUPBs in their territories [47].

2.2. The Chilean Plastic Bag Ban

The plastic bag ban in Chile regulation aims to “protect the environment by prohibiting
the delivery of shopping plastic bags” (Law Nº 21,100, 2018, Article 1). It defines a plastic
bag as flexible packaging produced mostly from petroleum with a tubular body closed at
one of its ends. The adjective “shopping” means that the bag is supplied by a commercial
establishment for the transportation of goods. Excluding bags that constitute primary
packaging for foodstuff or that are necessary for hygienic reasons. It was implemented in
three stages: (1) After enactment, the delivery was limited to two shopping plastic bags
for each purchase made. (2) After six months, the delivery of shopping plastic bags was
prohibited from large commercial shops, i.e., companies with sales and service revenues
greater than 4.33 million of dollars annually could not deliver the product (Law Nº 20,416).
(3) After two years, the prohibition was extended to all commercial shops in the country.

Three particularities of the Chilean case should be highlighted with respect to other
legislation banning plastic bags in the world [22,24,25]. First, only the distribution of the
product is being banned. This means that plastic bags can continue to be produced and
imported. Second, it is observed that only the material of the bag is considered as an
exclusion criterion, i.e., design elements (thickness, size, functionality) are not considered.
And third, references to the end-of-life of the material are omitted. Concepts such as
recyclability, biodegradability or reusability do not appear in the regulation.

Finally, the incorporation of an explicit environmental education component in the
regulation is noteworthy. This is because although the Law on General Bases of the Environ-
ment (Law Nº 19,300) defines environmental education as an instrument of environmental
management, it does not specify the topics to be worked on. The Law Chao Bolsas Plásticas
requires addressing the issue of plastic bag pollution, such that: “The [MMA] will promote
and implement environmental education programs aimed at citizens, on the use of plastic
shopping bags in circulation and their impact on the ecosystem, including their reuse and
recycling” (Law Nº 21,100, Article 7).

3. Method
3.1. Theorical Model of the Environmental Impacts of the Law

The theoretical model is shown in Figure 1 in which the law changes the consumption
of SUPBs and their substitutes after its enactment. Using the unit environmental impacts
of each type of bag, the expected environmental impact of the law can be estimated.
It should be noted that substitutes consider the secondary function of SUPBs as bin liners
(in this article, bin liner, garbage bag, rubbish bag and refuse bag are used interchangeably
as synonyms). Also, all the relationships are embedded in a country context, so there
are external factors (economic activity, socio-political situation, among others) that also
influence the variables, but are not shown in the figure.
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Therefore, to evaluate the expected environmental impact of the law, the situation
before and after its enactment is observed (Equation (1)). The assumption is that the
changes that occur in the period in the consumption of SUPBs and their substitutes are the
direct and indirect product of the law under analysis. This means that if the law had not
been enacted, the situation of SUPBs and their substitutes would have remained constant.
For this purpose, a counterfactual is created that extrapolates the trend that SUPBs and
their substitutes had in the period 2014 to 2017 to the subsequent period. Thus, the net
expected environmental impact is obtained by the following:

Dit = Yit − Yit ∀i, ∀t ∈ [2014, 2021] (1)

where Dit is the net expected environmental impact i at time t. Yit is the expected environ-
mental impact i at time t without the legislation. Yit is the expected environmental impact i
at time t with the legislation. The expected environmental impacts are calculated as follows:

Yit = ∑s βisηst ∀i, ∀t ∈ [2014, 2021] (2)

where βis is the unit environmental impact i of one gram of the bag material s and ηts is
the total mass of bag s consumed at time t. The following details how the quantities of
bags consumed in the country were estimated and how the unitary environmental impacts
were selected.

3.2. Estimation of Consumption of Bags in Chile

The consumption of bags is given by the number of bags produced in Chile plus
net imports (imports minus exports of each bag). Since there is no official database that
groups together this information, the available quantities of shopping plastic bags and
their substitutes are estimated through different channels. This includes data from CENEM
(Centro de Envases y Embalajes de Chile), a guild that groups the main suppliers of plastic
and paper bags in the country, sustainability reports of supermarkets and retail companies,
the National Institute of Statistics (INE) and the National Customs Service. Furthermore,
15 interviews were conducted with key actors in the sector and in the policy process (see
Appendix A). This allowed us to cross-check information and draw additional lessons
about the law and its consequences. The detail of the estimation for each bag is given below.
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3.2.1. Bags Produced in Chile
Plastic Bags

The Statistical Reports of CENEM gives us an estimation of the number of plastic bags
locally produced during the period 2014 to 2021 from the main plastic bag companies [48,49].
Before the law, these corresponded to Plásticos Mendoza (38% of production), Inapol (30%),
Cambiaso Hermanos (15%) and Somaplas (10%) [30]. The remainder corresponded to small
producers who, after the ban, captured part of the demand following the closure of Inapol
and Plásticos Mendoza.

The disaggregated information of each type of plastic bag is not available in the Statis-
tical Reports of CENEM. However, according to Claudio Morales from Plásticos Mendoza
(Interview 1), the production of the main plastic bag companies was mainly for supermarkets
and big retailers. Bags that were mainly made of HDPE and LDPE, respectively, while street
markets and little shops have other suppliers. It is relevant to mention that plastic shopping
bags often contain other components than plastic. However, due to the diversity of suppliers,
it is not feasible to consider this detail for the estimates. In any case, Appendix B shows the
details of the composition of the main plastic shopping bags in Chile.

From the interview with CENEM (Interview 2), it was possible to estimate the percentage
of plastic bags that go to supermarkets (HDPE bags): 35%, and department stores (LDPE
Bags): 43%, and which were plastic bin liners: 16% (Plastic bin liners, recycled HPDE). These
proportions are assumed constant until the enactment of the plastic bag ban. The remaining 6%
includes other types of plastics, such as PVC and Nylon (other plastic bags) and polypropylene
(PP bags). It is assumed that PP BAGS represents 90% of this group.

After the implementation of the ban, the quantities of HDPE and LDPE bags drop
to zero for supermarkets and retailers. However, street markets continued delivering the
HDPE bags as primary food packing. The only recorded data about the number of plastic
bags consumed by this sector corresponds to the year 2016: 2 million [50]. Because of this,
it was assumed that the number of plastic bags delivered by this sector was proportional to
the number of street markets registered each year [50–53].

Paper Bags

The Statistical Reports of CENEM gives us an estimation of the number of paper bags
locally produced during the period 2014 to 2016 [49]. For the year 2017, the average of
the last three years was used. To estimate the quantities of paper bags after the ban (2018
to 2021), it was assumed a substitution of the product like the one occurred in the Paris
store [54], one of the main departments stores in the country. Likewise, it was weighed by
the growth of the commerce sector each year [55,56].

Plant Based Bags

Plant based bags are shopping bags (Biobags) and bin liners (Bio bin liners) that have a
relevant percentage of vegetable raw material other than cellulose. The number of biobags
and bio bin liners locally produced during the period 2014 to 2021 was estimated from the
interviews (Interview 3, 4, 5 and 6) and secondary data from news [30,57–59] and company
websites (Progress SPA, Plastival, SoydeMaíz, Megapol S.A, Esquina Blanca, Bolsas verdes,
Ecopacks, Soycompostable, Biogleam, Soinpla, Unibag, Ceroplas, Biobag). It is important
to note that in this case it was not possible to access a statistical record of the bags.

3.2.2. Net Imports of Bags

Net imports were recovered from the database of the National Customs Service for
the period from 2014 to 2021. During this period, more than 3000 companies imported
some type of bag into the Chilean market, with Fabrica de Bandejas Limitada, Walmart
Chile S.A. and Suraga S.A. being the main importers with 9%, 7% and 5% of the registered
imports. Glosses with a direct reference to “bags” in their name were selected and then
filtered through their trade description (see Appendix C). So, only shopping or rubbish
bags appeared as products.
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This returned 74,967 registers, which were classified according to the categories:
plastic bin liners, bio bin liners, biobags, paper bags, HDPE bags, LDPE bags, PP bags
and other plastic bags. This was completed through the identification of keywords in the
trade description of each item. For example, if the pattern polypropylene bag (or similar)
matched, it was classified as PP bags. However, two important assumptions were made:
plastic bags without other material indications were classified as other plastic bags and all
polyethylene bags were classified as PE bags and then divided into HDPE and LDPE bags
based on the proportions of local production.

3.3. Unit Environmental Impacts for Type of Bag

The unit environmental impacts were determined based on a literature review of
the Life Cycle Assessment (LCA) for each type of bag, since calculating unit impacts is
beyond the scope of this work. LCA is a standardized method for quantifying the expected
environmental impacts of products or services by analyzing the inputs and outputs of the
system at each stage of its life cycle [60,61]. The ISO standard proposes factors for many
impact categories (greenhouse gas emissions, water consumption, toxicity, among others),
but does not specify which ones should be included in a specific analysis. These should
be selected by the researcher in conjunction with stakeholders, according to the purpose
and available resources [62]. In addition, the application of the factors depends on the
characteristics of the system (geographical location, energy matrix, waste management
system, among others), so special emphasis is placed on the selection of a study that meets
conditions like those in Chile.

Due to the above, the study of Stafford et al. was selected [63]. It is one of the few
studies that assumes end-of-life treatment like the Chilean case, where most waste ends up
in landfill or similar facilities [64]. Besides, it performs an analysis of a wide range of bag
categories studied and environmental impact categories, which allows for a comprehensive
comparison between different bag types. Details of the studies reviewed can be found in
Appendix C.

4. Results
4.1. Change in the Consumption of SUPBs and Their Substitutes

Table 1 shows the consumption of bags by type in Chile during 2014 to 2021. These
are divided into two markets: the shopping bags market and the bin liners market. Within
the former, SUPBs (SUPBs are assumed to be HDPE and LDPE bags) coexist with other
types of bags categorized as “other shopping bags” in Figure 2.

Table 1. Consumption of bags by type for the period 2014–2021 (in million units).

2014 2015 2016 2017 2018 2019 2020 2021

Bin liners
Plastic 2970 3145 3148 3469 3802 5226 5590 6798

Bio 97 117 140 168 202 413 812 884
Shopping bags

Bio 13 15 28 32 187 402 509 803
Paper 129 132 99 140 489 1897 1612 2123
HDPE 6247 6341 6689 6636 5342 3113 2651 3136
LDPE 1232 1241 1298 1295 891 236 113 192

PP 48 51 54 66 43 172 233 235
Other plastic 14 15 17 16 13 39 48 71

Total 10,750 11,057 11,472 11,821 10,968 11,498 11,569 14,242

Note. authors estimates.

In the shopping bag market (SUPBs plus other shopping bags), a reduction in total bag
consumption is observed after the enactment of the law, which then remains constant over
the years. This is a consequence of the decrease in the amount of SUPBs consumed and
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the increase in other shopping bags. Specifically, SUPBs decreased from 7931 million units
consumed in 2017 to only 3327 million units in 2021, while other shopping bags increased
by almost 3000 million units over the same period.
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The above reveals a change in the market share of bag types, where SUPBs went from
holding 97% to less than 50%. In Table 1, it is possible to identify that the main substitute
for the primary function of SUPBs are paper bags, which went from having 1.7% of the
shopping bags market share in 2017 to more than 30% in 2019, 2020 and 2021. Biobags
have also had a relevant growth and each year have won at least 1% more of the market
share since 2017. The same happened with PP and other plastic bags, which doubled their
consumption both in absolute quantities and as a percentage of total bags.

In the bin liners market, there has been an evident growth in consumption. From 2018
to 2021, the amount of garbage bags increased to 2420 million units. When looking by type,
it is worth noting that the number of bio bin liners has an increasingly larger share of the
market since 2014. However, in the two years after the enactment of the law, the growth
rate soared from an average 0.42% to 5.37% from 2019 to 2020 and then decreased in 2021.

At the aggregate level (shopping bag market plus bin liners market), it is observed that
the total number of bags remains almost constant, even though the average consumption
of shopping bags fell from 442 to 304 units per capita per year during the study period.
This means that, although there has not been a complete substitution of SUPBs for other
products in their primary use, the quantities are compensated for from their secondary use
as refuse bags. In fact, plastic still has a dominant position in the total consumption in 2021:
73% of bags in Chile were made of this material (plastic bin liners, HDPE bags, LDPE bags,
PP bags and other plastic bags). However, the tons of plastic did decrease substantially, as
on average the material used to make a rubbish bag is much less than that of a SUPB (see
Appendix E).

One question that remains is whether the design of plastic bags changed during the
study period. Unfortunately, local consumption data is not sufficiently disaggregated to
assess this. But it is possible to look at some trends through the records of the National
Customs Service. It is important to note that net imports of plastic bags represent between
10% and 29% of total consumption depending on the year, so these results should be
interpreted with caution (see Figure 3).

Figure 4 shows the percentage of reusable, biodegradable and recycled plastic bags in
relation to the net import of plastic bags. As it can be seen, there is a slight increase in the
share of reusable (+6.5%), biodegradable (+4%) and recycled (+0.3%) plastic bags in 2019.
But it is not possible to point to these changes as significant, especially since there is not a
clear trend in the data. However, interviewees agree that there was an important increase
in the total consumption of reusable and biodegradable plastic bags in the first months
after the enactment. Where, one of the reasons given, is that there was confusion about
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the scope of the law. Several companies did not realize that all plastic shopping bags were
banned, therefore tried to switch to plastic options that they felt were more sustainable.
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4.2. Environmental Impacts of the Bags Market

To assess the net expected environmental impact, equations 1 and 2 (see methodology)
are used. These are presented through the graphs of eighteen dimensions of expected
environmental impact for the scenario with (orange line) and without law (blue line)
(Figure 5). These show the expected variation of the environmental indicator due to
the change in the vector of consumption of shopping bags and bin liners during the
study period. It is important to remember that this indicator is constructed based on
the theoretical model presented and is not a direct measure of the different emissions,
pollutants or resources used. The values in the graphs are normalized based on the average
of the years 2014 to 2017 and the black dotted line indicates the year of enactment of the law.

Figure 5 shows that in fifteen of the eighteen categories there was a reduction in the
expected environmental impact after the enactment of the law. Specifically, in these fifteen
categories, the impacts are on average 38% lower than in the counterfactual scenario, with
a standard deviation of 15.7%. In fact, each year the gap between scenarios is widening
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and, in 2021, eleven of the indicators show more than a 50% reduction in the expected
environmental impact. On the other hand, there are three categories where the expected
environmental impact was not positive: ozone depletion, water consumption and land use
(see last row of Figure 5). However, only in one (land use) does a negative impact of the
legislation seem evident (increasing its impact by up to five times).
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5. Discussion
5.1. Lessons Learned on the Design and Implementation of the Ban

The results show an important reduction in both SUPBs consumption and total plastic
shopping bags post-ban. Although it is not possible to be sure of causality with these
results, interviewees agree that it was the enactment of the law that was the main reason
for the change in bag consumption. This differs from other experiences were reduction
of plastic due to SUPBs was almost compensated by the increase in other types of plastic
carrier bags [22,24,27]. For example, in the Australian Capital Territory, only bags made of
polyethylene with a thickness of <35 µm were banned. This led to a substantial increase
in the consumption of thicker plastic bags after the ban, with only a slight reduction in
total plastic consumption [27]. However, it should be noted that the shift to thicker bags is
not a negative effect in itself, as long as the bags have better end-of-life management (e.g.,
through a higher reuse and/or recycling rate).

The effective reduction of plastic shopping bags shows that it is not necessary to ban
the production of a product in order to limit its consumption. Recall that in this case, the
ban focused on distribution from commercial shops. This is a relevant finding for the
industry, since it suggests that is not necessary to close down manufacturing companies
to implement this type of regulation. Given them the possibility of refocusing the supply
of their product to other sectors or services of the economy. Unfortunately, the Chilean
experience shows that if no additional measures are taken to facilitate this transition to
the companies, prohibiting the distribution of a product could have the same effect as
prohibiting its production: the closure of the manufacturing companies. This is one of
the adverse effects most often cited in the literature and, when producer groups have
significant bargaining power, they have ended up revoking the ban [65,66].

The speed with which the ban was implemented is an element worth discussing. When
the time between the announcement of the law and its implementation is too short for the
market to adapt, it has led to negative consequences such as the lack of substitute products,
the emergence of illegal markets and the breakdown of the industry [24,26,65]. Of course,
determining the precise speed is not a simple exercise as it will depend on the conditions of
each country. In this case, there is consensus among interviewees (except from the plastics
industry) that the timing of the implementation of the “Chao Bolsas Plásticas” law was
positive for its effectiveness. They emphasized that the rapid speed of implementation
generated a shock among the population that made them aware of the impacts of their
shopping habits, raising a social norm that repudiated the delivery of SUPBs by commercial
stores. However, we must be cautious about generalizing this conclusion. There have been
experiences with totally opposite results, such as that of Zimbabwe. In that case, people
take a stand against the measure, arguing that it was a way to avoid the government’s
responsibility for waste management [26]. One possible explanation for this difference
could be that in Chile, citizens had been demanding the ban and several municipalities had
already implemented similar initiatives in their communities [67,68].

At the industry level, is striking how quickly the paper companies responded to the
demand for shopping bags, as in 2019 they had to produce more bags than the sum of
the four years prior to the legislation. This was only possible because Chile has a robust
forestry sector that contributes about 2% of the national GDP [69], so it had the capacity to
provide the raw material and technology to develop paper bags. In contrast, the plastic bag
industry had no time to adapt, and the main producers went bankrupt. This is reflected
in how the proportions of imported and domestically produced bags varied during the
study period.

Finally, the model shows a reduction in the expected environmental impact of the
bag market in almost all indicators studied. This suggests that the law is effective in
protecting the environment, except for the three mentioned categories (ozone depletion,
water consumption and land use). It also highlights the importance of considering potential
substitutes to SUPBs in the design of the law. This is because although the number of
bags used (i.e., considering bin liners) continues to increase after the law, most of the
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expected environmental impacts were reduced for the change in materiality in shopping
bags. However, this was due to fortune rather than design, as the history of the law shows,
it was an unsubstantiated assumption [70]. If Chile had had other conditions, for example
high solid waste recovery rates or access to local oil, the conclusions would probably be
different. Especially since SUPBs were mainly replaced by other single-use bags.

5.2. Public Policy Recommendations

The results show that banning the commercial distribution of a product can be an
effective public policy to protect the environment. However, the form and context in which
the ban is carried out is decisive for its success. It is crucial to take substitutes into account
in the design of prohibitive public policies. It should be discussed ex-ante, which is the
substitute with the lowest environmental impact and incentives should be created for the
market to move towards this option. For this, it is necessary to use a rigorous methodology
for measurement such as life cycle analysis, but a general rule is to move from single-use
to reusable products. Additionally, it is not enough to have products that can be reused,
it is necessary to have an ecosystem that allows this in practice (for example, through
deposit schemes).

In the case of banning SUPBs, it is recommended that special emphasis be placed on
their secondary use as bin liners. Not only because part of the demand will be shifted to
garbage bags. But also, because this may impact the economy of households that will be
forced to buy bags that they used to get for free. In the worst-case scenario, this could
lead to an increase in the illegal disposal of waste in the environment because there is no
adequate container for its deposition. Creating design guidelines for shopping bags and bin
liners could help reduce the environmental impact of substitutes. For example, requiring
that the product certifies that its materiality allows for its use a defined number of times or
is made from a certain percentage of recycled material.

Another issue that should be considered in the design of this type of public policy is
the impact they may have on industry. Evidently, one way to facilitate the transition of
companies is to progressively implement the ban. However, as we have seen, speed is a
factor that contributes to its success if the right conditions are in place (citizen support,
effective control, and available substitutes). Therefore, the authors suggest that, given these
conditions, subsidies for innovation and/or technological transformation could be created
for the affected companies. Of course, this raises deeper questions that are beyond the
scope of this article, such as: does the State seek to maintain the companies that produce
these types of products, or to what extent should it seek to protect the national industry?

6. Conclusions

Plastic pollution is a global problem that has resulted in various public policies to
address it, the most popular of which has been the banning of SUPBs. However, the effect
of regulation has been heterogeneous across countries. The type of ban, citizen support
and institutional conditions have been decisive in its consequences. So far, the success or
failure of the policy has been evaluated based on whether or not it reduced the amount
of SUPBs consumed, leaving aside the environmental impacts that substitutes might be
causing. This paper addresses this gap in the literature and incorporates the analysis of
the expected environmental impacts of the entire bag market. Furthermore, it is the first
country-level study of the impacts of a plastic shopping bag ban in Latin America.

The finding suggests that the law is being effective in protecting the environment,
despite having negative effects on land use. The amount of SUPBs consumed was reduced
by 249,378 kilotons in 4 years with respect to the counterfactual scenario and positive results
were achieved in fifteen of the eighteen environmental impact categories. The strictness of
the law in banning all types of plastic bags and the speed of implementation were positive
aspects of its design. While not considering that the end of life of the bags could be limiting
its impact, both in terms of increased consumption of bin liners and the missed opportunity
to move towards reusable bags.
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A limitation of the study is that it was not possible to have more disaggregated data
on domestic production, which prevented a detailed analysis of bag design. Therefore, it
is important to keep in mind that the expected environmental impacts are modelled as if
there were one bag design per category. But in reality, we know that there is a great variety
in sizes, amount of recycled material, thicknesses, among others. Finally, it is important
to note that this is not a rigorous causality study, but it does provide important insights
into the consequences that the law could be having. Likewise, the paper evaluates the
effectiveness of the law, but not its efficiency. Thus, the question of whether a ban is the
best option remains open and should be addressed in future work.
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Appendix A. Interviewees

Table A1. Interviewees.

Id Name Description Date of Interview

1 Claudio Morales Former Managing Partner of Plásticos Mendoza 6 October 2022. In person.

2 Mariana Soto General Manager of CENEM 11 October 2022. Video call

3 Augusto Cubillos General Manager of BioBag 12 October 2022. Video call

4 Franco Catergiani Co-founder and manager of Ceroplas 12 October 2022. Video call

5 Eliana Moreno Co-founder and Innovation and sustainability
manager of Unibag 13 October 2022. Video call

6 Pedro Loeser General Administrator of Yute Natural 14 October 2022. Video call

7 Magdalena Balcells General Manager of ASIPLA 17 October 2022. Video call

8 Guillermo González Head of the Legislative Implementation and Circular
Economy Office for the period 2018–2022 17 October 2022. In person.

9 Bárbara Peñafiel Professional Legislative Implementation and Circular
Economy Office 2022 18 October 2022. Video call

10 Stefanie Pope y Raúl Carrasco
Manager of Shared Value and Sustainability Walmart
Chile/Manager of Environment and Risk Prevention

Walmart Chile
19 October 2022. Video call

11 Ingrid Henríquez Lawyer of the Ministry of Environment during the law
drafting process. 20 October 2022. Video call
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Table A1. Cont.

Id Name Description Date of Interview

12 Alejandro Chacón Director of Ecodesign and professor at the University
of Chile 21 October 2022. Video call

13 Viviana Pinto Executive Director of Plastic Ocean 28 October 2022. Video call

14 Cristóbal De La Maza Former environmental superintendent 31 October 2022. Video call

15 Macarena Guajardo Co-founder and Executive Director of
Fundación Basura 2 November 2022. Video call

Appendix B. Composition of the Principal Plastic Shopping Bags in Chile

Table A2. Composition of an averaghere HDPE Bag in Chile.

Compound Quantity Unit [g]

HDPE 6.9
LLDPE 0.89

Titanium Oxide 0.16
Chalk 0.81
Total 7.95

Note. [71]. LLDPE: linear low-density polyethylene.

Table A3. Composition of an average LDPE Bag in Chile.

Compound Quantity Unit [g]

LDPE 32.85
LLDPE 0.7

Titanium Oxide 1.05
Total 34.6

Note. [71]. LLDPE: linear low-density polyethylene.

Table A4. Composition of an average PP Bag in Chile.

Compound Quantity Unit [g]

PP 115.83
Total 115.83

Note. [71].

Appendix C. Considered Gloses from the National Customs Service

Table A5. Considered gloses from the National Customs Service.

Glose Original Name Translation

39232110 De polímeros de etileno bolsas Ethylene polymer bags
39232910 De los demás plásticos bolsas. Of other plastic bags.
48194000 Los demas sacos (bolsas), bolsitas y cucuruchos Other bags, sacks, bags and cones

48173000 Cajas, bolsas y presentaciones similares, de papel o
cartón, con un surtido de artículos de correspondencia.

Boxes, bags and similar presentations, made of paper
or cardboard, with an assortment of mailing items.

63052000 Sacos (bolsas) y talegas, para envasar de algodón Cotton sacks and bags, for cotton packaging

63051000 Sacos (bolsas) y talegas, para envasar de yute o demas
fibras textiles del.

Sacks and bags, for packaging, of jute or other textile
fibers of the.

Note. National Customs Service.
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Appendix D. Characteristics of the LCAs Reviewed

Table A6. Characteristics of the LCAs reviewed.

Id Authors Year Geographical
Region LCA Method System

Boundaries End-of-Life Treatment (%)

1 Hernández, C. 2020 Chile CML2001 Cradle to the
grave Landfill

2 Civancik-Uslu
et al. 2019 España CML2001 Cradle to the

grave

Incineration with energy
recovery, recycling, landfilling

with energy recovery from
biogas

3 Bisinella et al. 2018 Dinamarca EASETECH Cradle to the
grave Incineration

4
COWI A/S and

Utrecht
University

2018 Europa EASTECH Cradle to the
grave

Incineration (39), industrial
recycling/composting (30),

landfill (31)

5 Ahamed et al. 2021 Singapore CML2001 Cradle to the
grave Incineration

6 Askham et al. 2021 Noruega ReCiPe 2016 Cradle to the
grave Incineration, recycling

7 Kimmel 2014 USA ReCiPe 2008 Cradle to the
grave

Incineration, landfill and
recycling

8 Stafford et al. 2022 Sudáfrica ReCiPe 2016 Cradle to the
grave

Open landfill (32), landfill (29),
poor landfill (38), recycling (1)

9 Pitawala et al. 2022 Sri Lankan ReCiPe 2016 Cradle to the
grave Incineration (50), landfill (50)

10 Bienvenido
et al. 2015 Filipinas EDIP 97

modificado
Cradle to the

grave

Landfill, dumped in sewage,
burned on site, source

composting

11 Edwards and
Fry 2011 Reino Unido CML2001 Cradle to the

grave

Landfill, incineration,
mechanical recycling,

composting

12 Edwards and
Parker 2013 Reino Unido CML2001 Cradle to the

grave Landfill, incineration

Source: author estimates. In descending order, the references are: [33,63,71–80].

Appendix E. Consumption of SUPBs and Substitutes with and without the Ban

Table A7. Parameters used for the design of each bag category.

Category Mass (g) Wide (cm) Long (cm) Volumetric
Capacity (L)

Recycled Material
(%)

Plastic bin liners 5.0 70.0 90.0 60.0 100
Bio bin liners 5.0 70.0 90.0 70.0 0

Reusable biobags 52.0 40.0 45.0 21.6 0
Single-use biobags 8.0 40.0 50.0 9.0 0

Paper bags 55.0 29.9 43.0 22.5 54.8
HDPE bags 8.0 40.0 50.0 19.1 50
LDPE bags 34.6 40.0 50.0 21.5 0

PP bags 115.8 40.0 43.0 22.5 0
Other plastic bags 66.7 40.0 43.0 26.8 85

Note. Author estimates. For the percentage of recycled material, the parameters of [63] are used directly based on
the information given by interviews.
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