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Introduction
Problem
Communities across Lebanon and multiple developing countries in the Middle East and North
Africa (MENA) region, currently suffer from a myriad of socio-environmental issues that are
intersecting and intensifying with regional instability, overstressed natural resources, dwindling
biodiversity, and unprecedentedly severe pollution issues. These issues are largely driven by
exploitation and under regulated consumption and production; mismanagement and malpractice
by responsible authorities; and socio-political power plays. Of the many pressing environmental
issues, one of the most blatant is the plastic pollution that litters lands, water ways, water
bodies, coastal areas, and marine ecosystems. One of the most recklessly consumed and
common types of single-use plastics are single-use polyethylene (plastic) bags. In the MENA
region, numerous countries have implemented varying government policies to ban, restrict, or
reduce the use of single-use bags. However, these national efforts are predominantly led and
instituted with in a top down approach by government authorities. Furthemore, these policies,
namely those reliant on financial incentives and disincentives, often inefficiently spend funds
raised from tax schemes and miss or undervalue the opportunity to allocate funds to local
sustainable development initiatives that can strengthen collective action and build an enabling
environment for circular economy.
Overconsumption of single-use bags is a global phenomenon and it is suspected that
Lebanon faces this issue to a severe degree. Previous to this study, there was no figure on the
production of plastic bags in Lebanon or the per capita consumption. In Lebanon, high levels of
plastic consumption, poor consumer disposal behaviour, and poor waste management has led
to strewn single-use plastics and surges of plastic pollution during flood events have become
commonplace. National studies have shown micro-plastics in 98% of networked and
environmental water samples, public beaches are littered with plastic even a few weeks after
beach clean up events, and plastic pollution from Lebanon is reaching the shores of numerous
neighboring countries. Biodegradable plastics and paper bags are increasingly used in the
country, however it is dubious whether or not this is having a positive impact on the environment
given the value chain and physical nature of such single-use alternatives, the country's waste
mismanagement, and evident overconsumption. When the social and environmental footprint is
factored, select low-impact alternatives to single use have their place in our transition away from
plastic bags but they are not the answer. The goal still needs to be on reduction of all single use
and adoption of multi-use bags in consumption and production in ways that are sensitive to
socio-political contexts and integrate small-holding stakeholders.

Rationale
With little governmental capacity to institute and enforce environmentally responsible measures;
increasing public outcry at the severity of pollution; willingness of publics to take matters into
their own hands; and a sense of local and national pride, the Lebanese context offers interesting
opportunities to pilot alternative and more socio-environmentally responsible modes of

consumption and production around single-use bags. By drawing on social and economic drives
that are reliable and universal (i.e. money and community recognition) to overcome key barriers,
integrated models can effectively scale horizontally while still recognizing and responding to
changes in context. The work performed under this TOR enabled us to better identify what are
the key concerns of stakeholder groups and support the development of a more powerful model
and roadmap that is designed with and for municipal communities, enterprises, and public
authorities to more organically initiate, strengthen, and catalyze policies aiming to reduce singleuse bag consumption and initiate economic and social measures to reduce single-use bag
consumption.

Methods for surveys and data communication
●

●
●
●

●
●

●

●

Consumer surveys (Annex 1 and 2) and SME surveys (Annex 3 and 4) questions have
been designed to be contextually sensitive and informed by previously conducted
surveys on single use bags in the UK, Morocco, and the U.S.
The Surveys were translated into english and arabic but were adminstarted in arabic
The Surveys were programmed in ODK for improved administration, data organization,
statistical analysis, and data querying
The surveys were conducted by 2 surveyors over a period of 18 days
○ The surveyors were trained in best practices for administering the survey and in
how to use the ODK platform
The consumer survey targeted consumers outside of the household that were shopping
in a diversity of grocery and miscellaneous shops in Jbeil
Given the shop type distribution in Jbeil, the SME survey targeted a variety of shops with
a focus on grocery and touristic shops as the two shop types using the most single use
bags
We used the Shiny Apps package in the R software to create an online repository
(further explained below) for data communication and visualization. In order to enable
visualization of the data we used unique naming conventions for questions and coded
the answers in a way that facilitates data analysis.
Kindly note that some of the survey answers were rank, choose multiple, or they were
subjective which makes visualization on the plotting dashboard cluttered and we are
exploring ways of simplifying these answer variables.

Graphs and findings of consumer surveys

●

More than 80% of surveyed consumers are from a family household

●

The majority of the surveyed consumers are between 23 and 44 years old

●

85% of the consumers surveyed are from a household with 2 and 6 people

●

89% of the consumers surveyed shop in either chain or convenience stores

●

72% of the surveyed consumers shop every 2 or 4 days

●

Environment and health ranked the highest in the perceived harm that single use plastic bags
cause

●

More than 80% of surveyed consumers believe that d2w bags are better for the environment
than the PE bags. Given the expert consensus on d2w this is not believed to be true and false
claims on d2w bags need to be tackled with awareness campaigns on the harms of d2w

●

76% of consumers surveyed report that they use between 2 and 6 bags per shopping trip

●

Only around 20% of the population does not consistently use single use plastic bags but the
municipality and consultations with shop owners suggests the true value is lower since they
report hardly anyone brings their own bags.

●

For an overwhelming majority of surveyed consumers, single use plastic bags are reused as trash
bags in the hosuehold.

●

In this check all that apply question, most of the multi use bags that are used are either cotton
tote bags or the bags provided by the Jbeil municipality which are non-woven polypropylene
bags

●

Around 80% of respondents believe that what would drive them towards multi use bags are
concerns over litter and the environment. This question required a description of the
community fund model which was not given.

●

It was very interesting to see that more than 70% of the respondents are willing to pay a fee for
single use bags. The survey with SMEs, found that shops believe the majority of people are not
willing to pay which is an important difference in perceptions between consumers and shops.

●

Consumers reported a willingness to pay between 50 and 150 LLB per bag which is well suited to
the 100LLB charge being put forward by franchises and to the average charge of 100LLB for a
transaction based tax as initially proposed by the UNCLOG team.

The environment and litter continue to be the main driver for both willingness to pay for single use bags
and willingness to bring a multi use bag.

Given we are able to collect some of the revenue from taxation on single use bags at the shop level, in
this check all that apply question, 37% of consumers would like to see this money used environmental
projects and 31% would like to see this money used to reduce the price of goods at the shop.

Most people reported that they do not have a specific project in mind which implies that if revenue
from single use bag fees was used for projects in the municipality it is best that the projects that the
community can vote on would come from NGOs, CSOs, or other entities who best understand what the
municipality could benefit from.

Almost 20% suggested funds from single use bag fees should go to an MRF but jbeil already has a
relatively good MRF. The majority of respondents did not have a specific project in mind.

In this open ended fill in the blank question, 32% of consumers surveyed did not have any concerns with
a fee on single use bags and 22% reported a lack of trust in the municipality or shops in running the tax

In this rank in the order of preference question, the overwhelming majority said family, friends, then
neighbors influence their decisions the most. This is fundamental to the future of how campaigning
around single use plastics should take shape.

Graphs and findings of SME surveys

27% of the surveyed shops self identify as tourist shops in Jbeil which makes sense given the local
economy is based on tourism and 25% of the shops surveyed are grocery shops which is about the
expected percentage of grocery shops in the Municipality. It was useful to have a broad variety of shops
in order to representatively understand the concerns of SMEs.

In this open ended question, the 84% of surveyed shops are between 20m2 and 55m2

85% of shops have only 1-3 employees which means that shop area is more important indicator of shop
activity than shop employees. These two figures are important for extrapolation of data to a larger
number of shops.

71% of shops are still using plastic bags despite the Mayor’s mandate to ban plastic bags. This could be
an issue in knowledge where some shops are reporting using plastic bags but may be using d2w which
looks the same as the plastic bag. The greater number of shops using paper bags (18%) than d2w (7%).

Over 60% of shops believe that it’s a good idea for shops to be mandated to work together and not
individually to place a fee on single use bags

If the shop does not think it’s a good idea to work together to charge consumers, then the largest
reported issue at 25% is there concern of customers willingness to pay

50% of shops choose the smallest possible fees for single use bags at 50LLB which may be a negligible
cost for consumers and 25% choose 150LLB with less than 10% reporting that customers are willing to
pay anything more.

Over 70% of SME shops believe that a transaction based model for taxing single use bags is better. This
is a very important finding because it is not aligned with the MoE’s policy of per bag fee which only 23%
of shops preferred. The transaction fee was theorized as better by UNCLOG given the ease of operating
such a tax and how it is perceived as being able to soften consumer backlash.

Of those who reported it’s better to charge per bag 10% believed it simply made more sense

In this order of preference question almost 50% of the SMEs surveyed reported that they would feel
more comfortable charging the fee if they know it would reduce litter and set an example for others.

Over 85% of shops do not offer multi-use alternatives for consumers which could be also helping drive
the low number of consumers using mulit-use bags. This figure is actually higher since the answers given
by shops that claim to be providing multi-use bags was paper and biodegradable (see below).

In this open ended question the small number of shops that are selling multi use bags are selling
carriages and cloth bags (5%) and the remaining appear to be misinformed on what muli-use bags are
seeing that they reported biodegradable and paper bags.

In this open ended question, 50% of shops are claiming they aren’t doing anything to reduce the number
of plastic bags being consumed in their shops and 18% reported using paper bags and it was interesting
to see that 8% of shops are not giving bags unless the customer asks for them.

In this open ended question almost 80% of the shops surveyed believe that the best way to go about
reducing single use bags is to rely on a legal framework with local or national policies and only 12% of
the shops thought increasing public awareness is part of the solution.

Online repository for survey results
An online repository for storing and visualizing the results form 316 surveys with consumers and
52 SMEs in the Jbeil area has been created. This online repository was coded in the belief that
data analysis should be democratized. Here is the link for the online repository showcasing the
raw data and enabling visualization. At the top of the online repository web site under the
Consumer Survey and SME Survey sections, there is a section titled raw data which shows the
answers given to each of the survey entries across the columns as seen below.

As mentioned prior, in order to enable visualization of the data we used unique naming
conventions for the survey questions and coded the answers in a way that facilitates data
analysis. The reference for the naming conventions and coding can be found in the parameters
explained section for both SMEs and consumer surveys as seen below.

Plotting dashboard
Importance
The plotting dashboard is a visualization tool for data that emerged from 316 surveys with
consumers and 52 SMEs in the Jbeil area. We found that developing this tool to be very useful
as we are an inherently visual world, where images speak louder than words. Data analysis and
visualization can in itself be biased since the communicator of the data may choose to visualize
and communicate certain variables and not others. However with this dashboard, data analysis
is democratized so that any survey question and variable can be plotted and customized as
seen fit by the user of the plotting dashboard. Furthermore, this addresses the need for a way to
sort through, comprehend, and explain data in an accessible and quick manner. The results
from qualitative and quantitative measurements of complex real- world situations are much
easier to understand in a visual format as opposed to lines and lines of text and numbers.
Data visualizations make data easier for people to understand, and visualization also makes it
easier to leverage our natural ability to detect patterns, trends, and outliers in groups of data,
enabling the user to make more actionable conclusions.

Usage
Below is the basic plotting interface of the dashboard for the consumer survey and the SME
survey respectively. Aside from the variables to plot on the X and Y axes, it contains the
following elements: Fill (for histograms), Color (for lines), Size (for scatter) that allow
representing additional aspects of the dataset on the X and Y variables, and Facet that
partitions the plot into a matrix of panels where each panel shows a different subset of the data.

In the bottom part of the dashboard you’ll find the below items:
Labels and Titles that allows the modification of it’s elements from the values displayed by
default

Plot options that allows the modification of plot-specific options (color schemes, axis positions,
..etc)

Data that allow to select specific subsets of the survey to explore

And Export and Code that is used to export the generated plots to standalone images if need
be and also displays the backend code used to generate these plots (in ggplot format)

Example
The below sequence illustrated the usage of the dashboard.
Starting with Consumer data we have the following blank dashboard

Dragging shopping.frequency to X we get the below illustration that shows that out of the total
households surveyed, most of them do their shopping every two days and 4 days.

Assume we are interested in the shopping patterns of the households based on the household
types. We drag HH.type to Fill to get the below illustration that for example only ‘families with
children’ households do their shopping weekly ‘single’ households to their shopping at most
every 4 days but never daily.

If we are further interested in the breakdown of those shopping patterns across shop types, we
drag shopping.preference to Facet which gives the below illustration which shows, for
example, that only ‘single’ households shop at ‘heath’ shops.

We can also make some aesthetic modifications using the Plot options tab by moving the
legend to the bottom and changing the color palette as per the two screenshots below.

Labels and Titles can also be edited as per the below

Finally we can Export the resulting visual into png format

To get the following

Findings per question
There are a great deal of interesting findings emerging from individual answers to our survey
questions and from comparative analysis of various answers to the survey questions. In the
belief of democratizing data analysis across the entirety of the available data and thereby
reducing the biases associated with data communication by the researchers, we present below
only some examples of findings to showcase the power of the plotting dashboard. We
recommend interaction with the plotting dashboard to unbiasedly and comprehensively
understand and draw findings from the Consumer Survey and and SME Survey.

Consumer example of comparative findings using the plotting
dashboard

In this box and whisker plot the bold line provides the median and the bar above and below
gives the 25% quartile for responses that are above and below the median. The line above and
below the box presents the minimum and maximum response and the dots are the outliers that
are not being reported. This plot shows that across HH types, customers of chain supermarkets
consistently report using more plastic bags on average.

This box and whisker plot similarly shows that consumers shopping at convenience stores were
consistently willing to pay more than those shopping in chain supermarkets

This shows that concern over environment and litter are the main enablers to bringing reusable
bags across different household types

SME examples of comparative findings using the plotting
dashboard

This shows that the majority of shop types prefer to charge a fee on the transaction instead of
on each bag

These figures show no “Large” biodegradable (d2w) bags in the grocery market and their usage
is restricted to “Small” and “Medium” sizes in pharmacies and tourist shops with pharmacies
having the highest usage of “Small” d2w bags and tourist shops having the highest usage of
“Medium” d2w bags.

Jewelry and clothing shops having the highest usage of “Small” paper bag usage, book shops
and touristic shops the “Medium” and “Large” sizes. As for what the shops perceive the
consumer to be willing to pay, all shop types regardless of the type of bag they are using
perceive that the customer is willing to pay around 100 LBP per bag. Interestingly, although
using more expensive bags, the shops using paper bags perceived that customers are willing to
pay only 50 LBP/bag. Expectedly, touristic shops perceived that customers are willing to pay a
higher amount per plastic bag.

The production of plastic bags in Lebanon and per
capita consumption
We researched various methods for creating the most accurate and well founded estimate on
production and consumption of single use plastic bags. Based on US patent 4,346,834 by
Mobile Oil on the “production of Thermoplastic carrying bag”, these bags are made of blended
polyethylene (PE) resins that are “particularly well suited for making seamless-wall handled
strap bags from thin tubular film consisting essentially of a homogeneous blend of HDPE,
LLDPE, and ordinary branched LDPE”. These bags consist “essentially of a ternary blend of
about 5 to 20 wt.% HDPE, 20 to 70 wt.% LDPE, and 20 to 70 wt.% LLDPE”.
Given the composition of PE bags, we found that one of the methods to estimate production and
consumption of single use plastic bags could be based on net imports of ethylene polymers with
density < 0.94 . Even though we were able to work with Ministry of Industry to create a master
list of all the plastic manufacturers (with some specification for who is manufacturing plastic
bags), we found that the industry actors were reluctant to share information. Also, it is unknown
exactly which of the 79 plastic industry actors are producing plastic bags. It was found, that
Lebanon does not import ready made plastic bags but instead manufactures the bags in country
with ethylene polymers with density < 0.94 imported primarily from Gulf countries. Given the
thermoplasticity of PE and in consultations with industrialists we found PE waste from

manufacturing plastic bags to be minimal. Lebanon’s total imports and exports of ethylene
polymers with density < 0.94 were obtained from the United Nations International Trade
Statistics 2017 dataset which is the most recent for the country. Figures extracted from this
dataset show that, after adjusting for exports, Lebanon imports a total of 83.1 Million Kilograms
of ethylene polymers with density < 0.94 yearly. Expert consultation revealed that around 70%
of that amount is used in the production of plastic bags which computes to 58.17 Million
Kilograms in 2017. This statistic is still questionable and requires further investigation.
Our SME survey shows that the small, medium and large categories of PE bags have market
shares of 26%, 33% and 41% respectively with average number of bags per Kg being 125, 80
and 50. This means that the Lebanese average number of bags per Kg of PE bags is 79.4.
Given the above, the total Lebanese consumption of single use plastic bags in 2017 according
to this method was 4.62 billion bags, which computes to 673 bags per person per year based on
the latest population statistics of the United Nations at 6.85 million people. It can be assumed
that these values remain accurate for 2019, given the minimal fluctuation in population since
2017 (6.81 million people) and no measures being enacted to reduce net imports, production, or
demand from consumption of single use plastic bags in the country.
Another survey based method to estimate the consumption of single use plastic bags was also
conducted and this will be the figure that is reported on with more confidence given the reduced
number of assumptions made in the survey method. The survey is based on perceptions of
single use bags with 316 consumers. Based on the survey conducted in Jbeil, the frequency of
shopping and corresponding bag use is as follows: daily 8% using 3.28 bags on average, every
two days 45% using 3.23 bags on average, every 4 days 28% using 6.25 bags on average,
weekly 11% using 9.48 bags on average, every two weeks 8% using 10.57 bags on average.
These results, assuming a population of 6.86M in Lebanon yield 4.01 billion bags per year (or a
per capita average of 596 bags consumer per year). These numbers correspond well to the
above estimation.

