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Executive Summary
Our approach for estimating the quantity of plastic packaging waste generated in Kenya
each year was primarily to estimate the consumption of plastic packaging by using
national statistics for manufacturing, trade and production. As plastic has a short lifecycle, it is generally accepted that annual consumption is equal to annual waste
generation. This figure was corroborated by comparison to plastic packaging
consumption figures from South Africa. Furthermore, the volumes of plastic packaging
waste recycled in Kenya were estimated on the basis of questionnaire responses from
Kenya companies engaged in recycling of plastic packaging waste.
The key challenge during this project related to accessing the necessary data to estimate
the consumption of plastic packaging. National statistics available to the research team
utilised high-level categories and were not granular enough to specify plastic packaging.
In practice, assumptions therefore had to be made and applied to the statistical data
available to estimate plastic packaging consumption.
The final results of the analysis showed that the estimated amount of plastic packaging
from trade and manufacturing is approximately 270,000 tonnes per year while the figure
based on South Africa data is approximately 240,000 tonnes per year. These figures are
broadly similar so the researchers believe the results are as reliable as they can be with
the limited data available. Based on the questionnaire responses from recyclers, the
overall recycling rate for plastic packaging waste is around 15%, corresponding to a
recycled volume of around 38,000 tonnes per year.

1.0

Introduction

The primary goal of this work was to estimate the quantity of plastic packaging waste
generated annually in Kenya as well as estimate how this waste is managed. Plastic
packaging means any material made of any plastic type or a combination of plastics,
which is used to contain, protect, handle, deliver or present items. This includes, for
example, plastic shopping bags, drinks bottles, disposable cups and plastic bags or boxes
sold with food, consumer products, or other goods, whether they can be reused or not.
Plastic packaging is manufactured from a wide variety of different types of polymers
including PET, HDPE, LDPE and PP.
Poor management of plastic packaging is known to cause negative impacts. Foremost
among these issues is the impact of mismanaged plastics being littered, both on land and
in the marine environment. The Kenyan government has already taken steps to reduce
the use of plastics by banning the use, manufacture and import of plastic carrier and flat
bags from September 2017. The driver of this specific study is the subsequent
development of a plastics strategy for Kenya. Any strategy must be based upon a sound
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understanding of the magnitude of the issues, and so the plastic packaging waste flows
are to be researched in order to provide input to the development of the strategy.
The project was carried out from September 2017 to February 2018. The stated
objective of the project to provide information on the plastic packaging waste flows in
Kenya was as follows:
Provide knowledge on the mass flow of plastic packaging waste in Kenya.
Especially the amount of plastic packaging waste generated per year and waste
treatment of plastic packaging waste. In addition the aim is to have knowledge
on the main type of plastic used in plastic packaging and map the recyclers,
exporters and importers of plastic packaging waste in Kenya.
The deliverables for this study were:
1)
2)
3)
4)

Estimation of amount of plastic packaging on the market in Kenya;
Mapping recyclers, importers and exporters of plastic packaging waste;
Estimation of amounts collected for recycling; and
Estimation of plastic packaging waste flow.

Due to the high level of uncertainty of availability of data, the methodology adopted was
an iterative approach, so that it could be adapted in cases where the anticipated data
was not available. This report outlines, in brief, the methodology used, the data sources
reviewed and used and the results of the mapping and mass flow investigation.

2.0

Methodology

The methodology focused on two key data-related tasks: gathering publicly available
data from literature that could enable an estimation or calculation of the amount of
plastic packaging waste generated annually and empirical data collection via
questionnaires from plastic packaging recyclers to estimate the waste management and
disposal routes of this plastic packaging waste. Data collection was carried out from 15
September to 18 December 2017.

2.1

Quantity of Plastic Packaging Waste Generated
Annually

The intended methodology for estimating the quantity of plastic packaging waste
generated each year was two-fold:




2

Firstly, as per Figure 1, to use national statistics to estimate the tonnage of plastic
packaging put on the market by adding the amount of empty packaging marketed
in Kenya, i.e. local production plus the trade balance, to the trade balance of
filled packaging; and
Secondly, to compare this figure to one arrived at using national waste
management statistics and any relevant waste composition analyses.

01/03/2018

Given the short life-cycle of plastic packaging, it is assumed that the two figures: quantity
of plastic packaging put on the market and quantity of plastic packaging waste
generated, should be similar. This is also the assumption made under Member State
reporting for the EU Packaging and Packaging Waste Directive1.
Figure 1: Methodology for Estimating the Consumption of Plastic
Packaging

As described further in the following sections, reliable statistical data were not available
at a sufficient level of granularity to arrive at precise figures. National trade and
manufacturing data were only available at high-level categories, covering a multitude of
plastic products, and in some cases both rubber and plastic products were grouped
together in a single category. No data were available on the quantities of filled packaging
placed on the market, with only very high-level trade balances available for products
such as processed foods. Likewise, only a few waste composition analyses were found
and no data were available that estimated the whole country’s annual solid waste
tonnages.
Significant data disaggregation, extrapolation and expert judgement was therefore
needed to estimate the plastic packaging put on the market. This is further described in
Section 2.2.

2.1.1

Data Sources: Reports

For the first research task, a number of different sources were investigated for publicly
available data. Table 1 outlines the reports and sources investigated, with notes
regarding their suitability, including their accuracy and reliability, and the data used.

1

Eurostat (2017) Packaging Waste Statistics, http://ec.europa.eu/eurostat/statisticsexplained/index.php/Packaging_waste_statistics
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Table 1: Data Sources Investigated for Plastic Packaging Consumption and Waste Estimates
Report

Data Utilised

Trade and Production Statistics
Kenya National Bureau of Statistics (2013) Basic Report on the 2010
Census of Industrial Production (CIP), 2013,
https://www.knbs.or.ke/download/cip-report-2010/

2009: value of rubber and plastic product manufacturing sector. Used to estimate
tonnage of plastic products manufactured.

Kenya National Bureau of Statistics (2015) Economic Survey 2015,
2015, https://www.knbs.or.ke/download/economic-survey-2015/

Data from 2010/11, as per Economic Survey 2017.

Kenya National Bureau of Statistics (2017) Economic Survey 2017,
2017, https://www.knbs.or.ke/download/economic-survey-2017/

Various data points on export, import, manufacturing of plastic articles, products and
in primary forms. Data from 2012-2016. Key data used to estimate tonnage of plastic
products manufactured.

Kenya National Bureau of Statistics (2014) Kenya Facts and Figures
2014, 2014, https://www.knbs.or.ke/kenya-facts-and-figures-2014/

Import and export of processed and non-processed foods. Not used in final
modelling.

National Cleaner Production Centre, Kenya (2006) A comprehensive
plastic waste management strategy for the city of Nairobi, July 2006

Data on plastic manufacturing sector, including imports and exports, in Nairobi. Used
to estimate size of national plastic manufacturing sector. Figures on plastic dumped
vs reused figures used to sense check plastic waste collection figures.

Waste Management Statistics
Henry, R.K., Yongsheng, Z., and Jun, D. (2006) Municipal solid waste
management challenges in developing countries – Kenyan case study,
Waste Management, Vol.26, No.1, pp.92–100

Not used. Historical data.

JICA (1998) The Study on Solid Waste management in Nairobi City in
the Republic of Kenya, 1998,
http://open_jicareport.jica.go.jp/pdf/11451630_01.pdf

Not used. Historical data.

JICA (2010) Preparatory Survey for Integrated Solid Waste
Management in Nairobi City-Kenya, 2010,
http://open_jicareport.jica.go.jp/pdf/12005443.pdf

Various: Waste collection rate, waste composition analysis, waste tonnages by sector,
all Nairobi 2010. Used to triangulate and estimate national waste per capita figure
and plastic waste proportion.

Kenya National Bureau of Statistics (2007) Integrated Household

Not used. The only data on waste in the survey are related to collection and are
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Report

Data Utilised

Budget Survey 2004/05, 2007, https://www.knbs.or.ke/kenyaintegrated-household-budget-survey-2005-2006/

historical, as the survey is from 2004/5.

Kenya National Bureau of Statistics (2014) Kenya Demographic and
Health Survey 2014, 2014,
http://statistics.knbs.or.ke/nada/index.php/catalog/74

Not used. No waste related data.

KIPPRA, and UNEP (2005) Selection, Design and Implementation of
Economic Instruments in the Solid Waste Management Sector in
Kenya, 2005

Data on “flexible” plastics industry. Used to sense check market size figures.
Somewhat historical as from 2005.

Mitullah, W. (2003) Urban Slums Reports: The case of Nairobi, Kenya,
2003, http://www.ucl.ac.uk/dpuprojects/Global_Report/pdfs/Nairobi_bw.pdf

Not used. No waste related data.

Mukui, N.W. (2015) Mass Balance of Plastics-Case Study for Nairobi
City, 2015 (Thesis)

Comprehensive source of data on plastic waste. Much of the overall waste
composition data is from JICA (2010). Used to triangulate and estimate national
waste per capita figure and plastic waste proportion.

NEMA (2015) National Solid Waste Management Strategy, February
2015,
https://www.nema.go.ke/images/Docs/Media%20centre/Publication/
National%20Solid%20Waste%20Management%20Strategy%20.pdf

Case studies with waste management production figures from various cities in Kenya.
Used to triangulate and estimate national waste per capita figure and plastic waste
proportion. Also provides waste collection rates for cities around Kenya, which do not
corroborate with other sources. These have therefore not been used.

Njoroge, B., Kimani, M., and Ndunge, D. (2014) Review of municipal
solid waste management: A case study of Nairobi, Kenya, International Not used. Figures on collection rates reference JICA 2010.
Journal of Engineering and Science, Vol.4, No.2, pp.16–20
Nyaluogo, K.O. (2016) A Study of Solid Waste Management: a Case
Study of Kisumu City, 2016

Not used. References other sources. No new national data available.

Oyake-Ombis, L. (2012) Managing Plastic Waste in Urban Kenya: Niche Much of the overall waste composition data is from JICA (2010). Used to triangulate
Innovations in Production and Recycling, 2012 (PhD Thesis)
and estimate national waste per capita figure and plastic waste proportion.
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2.1.2

Data Sources: Organisations and Individuals

Many public and private organisations and individuals were also contacted in order to
attempt to access non-publicly available data. Contact was made initially by telephone
and/or email, with follow-up visits made to key organisations. Very limited additional
data was discovered through this process.
Table 2: Organisations and Individuals Contacted throughout the Project
Organisation

Method
of
contact

Source of contact

Outcome

KNBS, Kenya
National
Bureau of
Statistics

Telephone
and visits

N/A

Significant number of attempts made to
access granular data behind the
Economic Survey, in order to establish
trade and production figures for plastic
packaging. Although the correct
department was identified and it appears
likely that more granular data is
available, it was not possible to access
data within the timeframe of the study.

KAM, Kenya
Association of
Manufacturers

Telephone
and visits

Stakeholder meeting
at Danish Embassy in
Nairobi

No data held on trade and production.
Referred to private consultants.

Kenya
Revenue
Authority

Telephone
/ Email
and visits

Various

Has data available on import and export
volumes, though the granularity is
unknown. Data was requested but not
received within the timeframe of the
study.

Ministry of
Environment
and Forestry

Telephone
/ Email

Danish Embassy in
Nairobi

Referred to National Environment
Management Authority.

Ministry of
Industry

Email

Danish Embassy in
Nairobi

No response.

KIPPRA, Kenya
Institute for
Public Policy
Research and
Analysis

Telephone
/ Email

Danish Embassy in
Nairobi

KIPPRA’s last primary research on waste
management was carried out in 2005
(see Section 2.1.1).

Email

Danish Embassy in
Nairobi

Provided Nairobi plastic waste
management strategy and referred to
Kenya Revenue Authority for
import/export figures.

KIRDI, Kenya
Industrial
Research and
Development
Institute
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Organisation

Method
of
contact

Source of contact

Outcome

University of
Nairobi

Telephone

-

Visit attempted to establish availability of
relevant research but not possible due to
political instability in the country

JICA, Japan
International
Cooperation
Agency

Email

Danish
Environmental
Protection Agency

Has no additional data than latest 2010
study, apart from limited data on waste
to landfill in specific region.

Telephone
/ Email

Various: stakeholder
meeting at Danish
Embassy in Nairobi,
Recyclers’ list,
private connections,
etc.

Limited data received. A few sources
offered data in exchange for payment,
including granular waste volume and
management data and granular trade
and production statistics.

Various private
individuals,
waste
management
companies and
consultants

2.2

Modelling the Quantity of Plastic Packaging Waste

2.2.1

Quantity of Plastic Packaging: Production, Trade and
Consumption Statistics

As noted in Section 2.1 and Table 1, several different data sources and approaches were
used to estimate the production of plastic packaging in Kenya.
The key sources were the national Economic Surveys2 3 and the Census of Industrial
Production4, as well as the Nairobi plastic waste management strategy5. These were
used to arrive at two national plastic production figures: one based on national data and
one based on Nairobi data.
These methods are explained further below.
2.2.1.1

Method 1: National Data Set

The Economic Surveys provide tonnages for the import of Articles, n.e.s, of plastics and
Primary and non-primary forms of plastic from 2016. These figures were inflated to 2017

2

Kenya National Bureau of Statistics (2015) Economic Survey 2015, 2015,
https://www.knbs.or.ke/download/economic-survey-2015/
3
Kenya National Bureau of Statistics (2017) Economic Survey 2017, 2017,
https://www.knbs.or.ke/download/economic-survey-2017/
4
Kenya National Bureau of Statistics (2013) Basic Report on the 2010 Census of Industrial Production (CIP),
2013, https://www.knbs.or.ke/download/cip-report-2010/
5
National Cleaner Production Centre, Kenya (2006) A comprehensive plastic waste management strategy
for the city of Nairobi, July 2006
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by using the average growth rate for each category from 2009 to 2016. This gives a total
plastic import figure of ~567,000. As Kenya does not yet have an established crude oil
extraction sector, it is assumed that all primary materials for plastic production are
imported.
The Economic Surveys also provide tonnages for the export of Plastic plates, sheets, film,
foil and strip and Articles of plastic for 2016. These figures were also inflated to 2017
using the average growth rate for each category from 2009 to 2016. This gives a total
plastic export figure of ~51,000 tonnes per year.
Given that all domestic manufacturing of plastic products is from imported raw
materials, the overall consumption of plastic products in Kenya is therefore the value of
imports minus exports, or 517,000 tonnes a year. It is thought that this figure likely
represents a small underestimate, as the trade balance of imported and exported
products in packaging, e.g. packaging around processed foods, is not included in the
figure. However, it is not thought that this underestimation is significant.
2.2.1.2

Method 2: Nairobi Plastic Waste Management Strategy

The Nairobi Plastic waste management strategy from 2006 states an overall plastic
consumption figure, in Nairobi, of 211,000 tonnes per year. This was extrapolated to the
whole country using the ratio between the number of employees in the manufacture of
plastic and rubber products in Nairobi vs the rest of the country in 2009 (from the 2010
Census of Industrial Production), as this was assumed to be a reasonable estimate of the
ratio between tonnages manufactured in Nairobi vs the rest of the country.
The plastic consumption figure was then inflated to 2017, based on the average growth
rate of plastic product manufacturing, from the economic surveys from 2009 to 2016,
resulting in a figure of ~503,000 tonnes of plastic consumption annually in 2017.
Despite using two different methodologies to arrive at a consumption figure, these two
final figures were within a few percent of each other, around 500,000 tonnes of
consumption of all plastic products for 2017.
2.2.1.3

Estimating Plastic Packaging on the Basis of All Plastic Products

The plastic product consumption figures were then multiplied by an assumed proportion
that is plastic packaging, to arrive at a plastic packaging consumption figure. Data from
South Africa from 2006 found that the proportion of plastic consumption that is
packaging is 53%.6 In the absence of Kenya-specific data, this figure was also applied to
the data from Kenya, resulting in figures of ~274,000 tonnes a year from Method 1 and
~267,000 tonnes a year from Method 2 of plastic packaging consumption.

6

Department: Environmental Affairs, Republic of South Africa (2017) Branch: Chemicals and Waste
Management. The Future of Plastic Waste in South Africa: Presentation to Waste Colloquium, March 2017,
https://pmg.org.za/committee-meeting/24152/
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2.2.2

Quantity of Plastic Packaging: Data from South Africa

Due to a lack of granular national data on plastic packaging in Kenya, data was also
sought from other countries that could reasonably be compared to Kenya. South Africa
has recently published a number of data points on plastic consumption, plastic packaging
consumption and recycling rates. These include the data points outlined in Table 3. Of
these, the data for plastic and plastic packaging consumption, originating from the
Department of Environmental Affairs, were used, as the two data points also provided
an important figure for the proportion of plastic consumption that is packaging: 53%.
Table 3: Data on Plastic and Plastic Packaging Consumption in South Africa
Tonnes

Proportion of
all plastic

Total Plastic
Consumption (2016)*

1,500,000

N/A

Total Plastic
Consumption (2015)***

1,400,000

N/A

Plastic that is packaging
(2016)*

795,000

53%1

Plastic Packaging
Consumption (2016)**

865,700

N/A

Source
Department: Environmental
Affairs, 20177
Plastics SA, 20158
Department of
Environmental Affairs, 20179
PackagingSA, 201710

Notes: 1. Of the total plastic consumption figure from the same data source.

The project team considered a number of options for how to estimate the plastic
packaging consumption for Kenya on the basis of figures from South Africa, including
using GDP and population ratios. A judgment was made that neither of these indicators
would provide a reasonable estimate for Kenya: using population as a basis does not
address the differences in wealth of householders in the two countries, while using GDP,
due to the significant differences in per capita GDP between Kenya and South Africa,
would over-emphasise the difference in commercial and industrial activity and therefore

7

Department: Environmental Affairs, Republic of South Africa (2017) Branch: Chemicals and Waste
Management. The Future of Plastic Waste in South Africa: Presentation to Waste Colloquium, March 2017,
https://pmg.org.za/committee-meeting/24152/
8
Plastics SA (2015) Plastics Recycling in South Africa, May 2015
9
Department: Environmental Affairs, Republic of South Africa (2017) Branch: Chemicals and Waste
Management. The Future of Plastic Waste in South Africa: Presentation to Waste Colloquium, March 2017,
https://pmg.org.za/committee-meeting/24152/
10
PackagingSA (2017) Packaging Material Collected for Recycling 2012-2016, 2017
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over-emphasis the difference in wealth of households. Household wealth is more likely
to be a better indicator for the consumption of plastic packaging. Therefore a third
indicator, household final expenditure, adjusted by purchasing power parity, was instead
used to estimate the plastic packaging consumption in Kenya.
The ratio between South African and Kenyan household final expenditure, adjusted by
purchasing power parity is 3.4.11 Dividing the total South African plastic packaging
consumption (795,000 tonnes) by this ratio results in a figure of ~237,000 tonnes of
plastic packaging consumption for Kenya.

2.2.3

Quantity of Plastic Packaging: Waste Generation Data

Waste management calculations were based primarily on JICA’s 2010 study on Nairobi
waste management12, as well as Mukui’s thesis on Nairobi plastic waste management13.
Full details of the raw data, assumptions and results of the calculations are available in
Appendix A.2.0, with a brief summary provided below.
Additional sources were consulted to provide figures for urban waste generation in
Kenya. The resulting per capita figures for whole city waste streams ranged from 0.15
tonnes per inhabitant per year (Nakuru, 2014) to 0.36 tonnes per inhabitant per year
(Kisumu, 2008). Expert judgment was used to assume an average tonnage per year for
both rural and urban populations and household and non-household waste, applicable
to 2010, due to the historical nature of many of the raw data points. These figures were
used to calculate the total national solid waste generation for Kenya in 2010 (7.7 million
tonnes) and inflated to 2017 (9.4 million tonnes) based on the JICA 2010 survey for
Nairobi, which assumes a year-on-year increase in waste generation of 3%.14
Several data sources estimate that the proportion of plastic waste in the total solid
waste management stream is between 10% and 12%. The figure for Nairobi from
Mukui’s thesis on Nairobi plastic waste management (10.8%) was one of the more
recent, from 2015, and this was then applied to the total solid waste management
generation figure, resulting in a total plastic waste stream for Kenya of ~966,000 tonnes
per year. No data were available to enable this figure to be broken down into plastic
packaging and other types of plastic products.
The overall tonnage of the plastic waste stream compares poorly to the figures for
plastic production arrived at using the methods described in Sections 2.2.1 and 2.2.2.
Due to the larger number of assumptions made to estimate the waste generation figure,

11

World Bank (2016) Household Final Consumption Expenditure, PPP (current international $),
https://data.worldbank.org/indicator/NE.CON.PRVT.PP.CD
12
JICA (2010) Preparatory Survey for Integrated Solid Waste Management in Nairobi City-Kenya, 2010,
http://open_jicareport.jica.go.jp/pdf/12005443.pdf
13
Mukui, N.W. (2015) Mass Balance of Plastics-Case Study for Nairobi City, 2015
14
JICA (2010) Preparatory Survey for Integrated Solid Waste Management in Nairobi City-Kenya, 2010,
http://open_jicareport.jica.go.jp/pdf/12005443.pdf
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compared to the other methods, the results from the waste management analysis were
therefore discarded and not used in the remainder of the modelling.

2.2.4

Summary of Estimations of Plastic Packaging Production

Table 4 provides a summary of the results of the estimation methods outlines in the
previous section.
Table 4: Summary of Plastic Packaging Production Estimation Methods
Total plastic packaging
consumption in Kenya
(tonnes/year)

Type of
Estimate

Production, Trade and Consumption
Statistics, Method 1: National Data
Set

274,000

High

Production, Trade and Consumption
Statistics, Method 2: Nairobi Plastic
Waste Management Strategy

267,000

-

Data from South Africa

237,000

Low

Waste Generation Data

N/A (Discarded)

N/A

Method

2.3

Treatment of Plastic Packaging Waste

It was anticipated that moderate to low levels of accuracy would be achieved for the
estimate of treatment methods and volumes of plastic packaging waste, as these data
points relied on information gathered via a questionnaire completed by recyclers in the
supply chain. Recyclers were in this study defined as businesses or individual engaged in
a recycling operation, such as cleaning, shredding or pelletising plastic waste. Businesses
that only collect waste were not considered to fall under the definition of recyclers in
order to avoid double-counting tonnages.
The questionnaire was sent out to a list of businesses already identified by the Danish
Embassy in Nairobi as working within the plastic recycling sector. As additional
stakeholders were identified throughout the project, these were added to the list as
well. The questionnaire is appended in Appendix A.1.0.
Of the 40 companies identified as relevant to the study, 26 completed the questionnaire,
a response rate of 65%. One of these companies was subsequently identified as a nonrecycler, while all others were confirmed to fall under the definition outlined above.
Therefore 64% of the identified recyclers responded. Plastic recyclers identified varied
from small-scale to large scale, reporting capacities ranging from 4 tonnes/month to 750
tonnes/month and actual tonnages recycled from 4 tonnes/month to 433
tonnes/month. Responses from recyclers consisted of two main types: those who

KENYA PLASTIC PACKAGING WASTE FLOWS

11

provided capacity data on all plastics recycled and those that provided capacity data in
relation to quantities of plastic packaging recycled. The split between these two types of
responses is in Figure 2.
Figure 2: Recyclers by Type of Material Recycled

48%

52%

Recyclers Plastic
Packaging
Recyclers - All
Plastic

All respondents were asked to identify whether plastic waste was packaging or not, and
the majority (84%) were able to do so, with 92% also breaking down their data into
polymers received. Eleven companies were manufacturers themselves and recycle the
plastic waste via their own manufacturing processes. The majority of the remaining
respondents sold their processed material to companies in Kenya, with a few also
exporting abroad.
Figure 3 and Figure 4 show the number of recyclers receiving and recycling a range of
different tonnages and their plant capacities.

12
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Figure 3: Distribution of Annual Tonnage: Waste Received, Waste Recycled
and Total Capacity (Recyclers who collect All Plastics)

6
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Number of Recylcers

5

Plastic Waste Recycled
Total Recycling Capacity

4
3
2

1
0
0-1000

1000-2000 2000-3000 3000-5000 5000-10,000
Annual Tonnage

Figure 4:Distribution of Annual Tonnage: Waste Received, Waste Recycled
and Total Capacity (Recyclers who collect Plastic Packaging Only)

9
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8

Plastic Packaging Waste Received

7

Plastic Packaging Waste Recycled

6

Total Recycling Capacity

5
4
3

2
1
0
0-1000

1000-2000

2000-3000 3000-5000 5000-10,000
Annual Tonnage

The resulting data from the questionnaires, shown in Table 5 and
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Table 6, were validated through a comprehensive process involving multiple points of
contact with many respondents to clarify the responses provided.
The loss rate through the recycling process can be calculated from the first and second
columns (waste received and actual waste recycled). This equates to a loss rate of
around 14%. This is lower than an estimate given in the report ‘Managing Plastic Waste
in Urban Kenya’ of around 20%.15 In the absences of any other data it is assumed that
that higher rate also includes losses from collection to deliver to recycling plants (losses
that might occur through rejection of material by middle-men). Therefore, the collection
loss rate is estimated at 6%. Note, this is likely to be an underestimate as loss rates for
plastic packaging collection systems, even in Europe, can be in the order of 30-50%.16
However, in the absence of any other data this approach has been taken.
Table 5: Results of Recyclers’ Questionnaire: Plant Capacities and
Tonnages Plastic and Plastic Packaging Waste Received and Recycled

Category
Plastic
Packaging
Only
All Plastics
Proportion
that is plastic
packaging

Waste received
Actual waste
(tonnes per recycled (tonnes
year)
per year)

Total recycling
capacity (tonnes
per year)

Tonnage
exported

N/A

23,726

N/A

4,691

42,950

36,914

66,076

4,691

64%

100%
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Oyake-Ombis, L. (2012) Managing Plastic Waste in Urban Kenya: Niche Innovations in Production and
Recycling, 2012
16
Eunomia (2014) “Development of a Modelling Tool on Waste Generation and Management” Headline
Project Report, Final Report for the European Commission DG Environment under Framework Contract No
ENV.C.2/FRA/2011/0020
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Table 6: Breakdown into Polymers of Plastics Recycled by Respondents to
the Questionnaire
Amount of
plastic recycled
(tonnes per year)

Amount of plastic
packaging recycled
(tonnes per year)

% of all
plastics
recycled

% of plastic
packaging
recycled

5,778

5,778

16%

25%

10,943

4,407

30%

19%

177

0

0%

0%

LDPE

8,091

4,998

22%

22%

PP

6,806

4,873

19%

21%

PS

0

0

0%

0%

90

90

0%

0%

866

260

2%

1%

Other:
Laminate

2,000

2,000

6%

9%

Other: Blow

1,442

600

4%

3%

36,194

23,006

100%

100%

Polymer
PET
HDPE
PVC

Other
Other: LLDPE

TOTAL

In order to extrapolate the figures from the submitted questionnaires, two key
assumptions were made. Firstly, that the list of recyclers was complete, and secondly
that the tonnages recycled by the respondents were proportional to the tonnages
recycled by the non-respondents, i.e. that the response rate was similar for both large
and small recyclers. Extensive work was carried out by the Danish Embassy in Nairobi
and by the project team to identify recyclers and the project team is therefore confident
that a significant proportion of recyclers in Kenya were contacted as part of the study. It
is possible, however, that some smaller recyclers were missed off the list, resulting in an
underestimation in the national tonnage extrapolation. However, likewise, it is likely that
the respondents are skewed slightly towards the larger recyclers, as their capacity for
responding and providing data is expected to be higher than for smaller recyclers, which
would result in an overestimation in the national tonnage extrapolation. Overall, it was
therefore considered by the project team that these under- and overestimations would
be likely to balance out.
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The extrapolation to national data, shown in Table 7, was therefore calculated by
dividing the tonnages represented by the respondents by the response rate to the
questionnaire.
Table 7: Extrapolated to National Data: Plastic and Plastic Packaging
Recycled in Kenya

Category

Plastic Packaging Only
All Plastics
Proportion that is plastic
packaging

2.3.1

Waste received
(tonnes per year)

Actual waste
recycled (tonnes
per year)

Total recycling
capacity (tonnes
per year)

N/A

37,961

N/A

68,719

59,062

105,722

64%

Mapping the Recyclers, Exporters and Importers

The recyclers identified through the questionnaire delivery were entered into an Excel
spreadsheet, with some relevant pieces of information added on the basis of their
questionnaire responses. This was mainly to categorise the companies as either
importers or exporters or users of domestic plastic waste material. The list of recyclers
identified is provided in Table 8. Where businesses have been identified as not part of a
plastic recycling supply chain, they have been removed from the list.
No importers of plastic packaging waste were identified in the project and only three
exporters of processed waste were identified. It is not clear whether additional
businesses exist that export pre-processed waste as these, if they exist, are not likely to
have been captured by the methodology used to compile the list.
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Table 8: Summary Table of Recyclers of Plastic Packaging Waste in Kenya
Number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
16
17
18
19
20
21
23
24
25
26

Company Name

Location

Kenafric
PET bottle recycling ltd/Shabarat
Premier Industries Limited
Ecopost
Kenapen
Polytech Plastic Industry ltd
Mr Green Trading Africa Kenya LTD
Vintz Plastic Limited
Halar Industries Limited
Prime Plastic
Kinangop Recyclers
Masterpiece general recyclers
Clean Earth Environment Solutions
Pure Planet Recyclers
December Waste
Continental renewable energy
Recycling and Allied / Pride Street Suppliers
Betatrad Kenya Limited
General Printers
BRUSH
Westward
Wanji Plast
Apex plastic ltd
General Plastic Ltd

Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
Nairobi
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Questionnaire
Complete
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
No
Yes
Yes
No

NEMA
licensed
Yes
Yes
Yes

Confirmed
Recycler
Yes
Yes
Yes

Yes
Yes
Yes
Yes

Importer

Exporter

No
No
No

No
Yes
No

Yes
Yes
Yes
Yes

No
No
No
No

Yes
No
No
No

Yes
Yes
Yes
Yes

No
No
No
No

No
No
Yes
No

Yes

No

No

Yes
Yes

No
No

No
No

Yes
Yes

No
No

No
No
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Number

Company Name

27 Plaspak Company Limited
30 Just Plastic Ltd
34
36
37
38
39
40
41
42
43
44
45
46
47
51

18

Modern soft factory limited (main
collaborator with NEMA)
Regeneration Environmental Services Ltd
Kivumbi
A-One Plastic Limited (Ruiro)
Alternative Energy Systems (AESL)
Hevir Industries Limited
Naivasha Plastic Limited
Oserian Development Company Limited
Nakuru Plastics
Bamato Recyclers
Vyatu Industries Limited
Tuffoam Industries Limited
Kondele Recyclers
TakaTaka Solutions

Location

Questionnaire NEMA
Complete
licensed

Nairobi
Nairobi

No
No

Mombasa County

No

Mombasa County
Kericho County
Kiambu County
Kiambu County
Kiambu County
Nakuru County
Nakuru County
Nakuru County
Kisumu County
Kisumu County
Kisumu County
Kisumu County
Nairobi

Yes
No
Yes
Yes
Yes
No
No
Yes
Yes
No
Yes
No
Yes

Yes
Yes
Yes
Yes
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Confirmed
Importer
Recycler

Exporter

Yes

No

No

Yes
Yes
Yes

No
No
No

No
No
No

Yes
Yes

No
No

No
No

Yes

No

No

No

N/A

N/A

3.0

Mass Flow Results

3.1

Mass Flows of Plastic Packaging and Plastic
Packaging Waste

Overall, the total consumption of plastic packaging – and thus plastic packaging waste –
in Kenya is estimated to be around 260 thousand tonnes. Of this, 18% is estimated to be
collected for recycling, with a total of around 15% (38,000 tonnes) actually being
recycled. This level of recycling, from mainly un-formalised waste collection systems, is
also seen in other countries. A UN report on managing urban waste in developing
countries suggests a rate of around 15%.17 In the Western Balkans a recycling rate of
around 10%-20% for plastics was achieved.18 Therefore, as a sense check, the figures are
in the right area for Kenya.
The majority of the non-recycled plastic is left in the environment or sent to landfill or
re-used domestically.
The results of the overall mass flow analysis are shown in Table 9 and Figure 5.
Table 9: Results – Estimated Plastic Packaging Waste Flows in Kenya
Measure

Tonnes /
Year

Collection /
Recycling /
Loss Rates

Assumptions (Source of Data)

Inflow:

Raw plastic
material imported

184,708

Plastic packaging
imported

44,086

Average of the two manufacturing
figures multiplied by the proportion
of plastic that is likely to be
packaging from the South Africa
data (53%).
Consumption, minus raw plastic
material imported, minus

17

United Nations Department of Economic and Social Affairs (UNDESA) (2012) Shanghai Manual: A Guide
for Sustainable Urban Development in the 21st Century. Chapter 5 - Municipal Solid Waste Management:
Turning Waste into Resources, 2012,
http://www.un.org/esa/dsd/susdevtopics/sdt_pdfs/shanghaimanual/Chapter%205%20%20Waste_management.pdf
18
Eunomia (2017) A Comprehensive Assessment of the Current Waste Management Situation in South
East Europe and Future Perspectives for the Sector Including Options for Regional Co-Operation in
Recycling of Electric and Electronic Waste, Final Report for the European Commission.
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Measure

Tonnes /
Year

Collection /
Recycling /
Loss Rates

Assumptions (Source of Data)
secondary plastics recycled.

Secondary plastics
recycled

30,457

Total Inflow:

Consumption of
plastic packaging

Assume 53% of all plastic
consumption is packaging (based
on South Africa data) and that the
plastic consumption figure is the
average of the three figures arrived
at from the two "put on market"
estimations and the South Africa
data (see Table 4). The average was
taken to simplify the eSankey
diagram (rather than have a high
and low version).

259,251

Outflow:
Mixed
waste/dumped

212,263

Collected for
recycling

46,988

Input to recyclers

44,169

18%

Calculated from inputs to recyclers
and assumed loss rate (see below).
From questionnaires

Losses:

Losses from
collection

2,819

Losses from
recycling

6,207

Left in
environment or
illegal dump sites

20

173,698

Estimated 20% loss rate from
'Managing Plastic Waste in Urban
Kenya', 14% loss through
6% manufacturing (from
questionnaires), assumed
remainder (6%) is upstream at
middle-men.
14% From questionnaires
Assume that the 67% that is
uncollected is left in the
environment or in illegal dump
sites.
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Measure

Landfill/
Incineration

Tonnes /
Year

Collection /
Recycling /
Loss Rates

Assumptions (Source of Data)
Assume that 33% of all waste is
collected, including collected for
recycling (JICA, 2010). What is not
collected for recycling is sent to
incineration/landfill.

38,565

Re-claimed:
Recycled into new
product (total)

37,961

Recycled into new
product in Kenya

30,457

Exported following
recycling

7,505

15% From questionnaires
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Figure 5: Sankey Diagram of Plastic Packaging Flows in Kenya
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Results of the mass flow analysis have also been broken down by polymer types. This is
shown in Table 10. Of the approximately 59,000 tonnes per year of all plastic recycled,
HDPE is the most common, making up 30% of the total, with LDPE making up 22% and PP
19%. Of all 38,000 tonnes per year plastic packaging recycled, 25% is PET, while LDPE
makes up 22%, PP 21% and HDPE 19%.
Table 10: Composition of All Plastics and Plastic Packaging Recycled in
Kenya, by Polymer Type (Based on Recycler Questionnaire Responses)

Polymer
PET
HDPE
PVC
LDPE
PP
PS
Other
Other: LLDPE
Other:
Laminate
Other: Blow
TOTAL

16%
30%
0%
22%
19%
0%
0%
2%

% of Total
Plastic
packaging
recycled
25%
19%
0%
22%
21%
0%
0%
1%

6%

9%

4%
100%

3%
100%

% of Total all
types plastics
recycled
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4.0

Recommendations to Improve Data
Access

This project is intended to support the Kenya Environment Management Authority’s
work on tackling plastic and plastic packaging waste management in Kenya by providing
data on the scale of the problem. In order to effectively develop a recycling strategy for
tackling plastic packaging waste in Kenya, more accurate data must first be identified
and collated.
Although the project team has identified only a limited amount of non-publicly available
data, our understanding is that more granular data is available, particularly relating to
import, export and manufacturing of plastic products. We recommend that relevant
representatives from both Kenya National Bureau of Statistics and Kenya Revenue
Authority are invited to participate in any future projects’ steering groups, in case other
datasets not identified by this project steering group are known about – if not data
related to plastic packaging, at least data which could be used for additional statistical
survey methodologies. Their input should be provided prior to the start of the project, to
ensure the project specification is relevant to available data.
However, in the event that no additional data from KNBS is available, the only available
method would be to broaden the surveying approach to cover plastic packaging
producers, importers and retailers, to establish a greater understanding of their market.
Any project budgets should reflect the manual nature of surveying individual businesses,
and should be increased correspondingly. Surveys would aim to identify the level of
imported filled products, average pack sizes, packaging production, filling and sales in
retailer outlets. Data could be grossed up based upon any available indicators of
consumption or economic activity in the sector. Given the relative success of the recycler
survey, this approach would help reduce the levels of uncertainty around the figures for
plastic packaging placed on the market. Though, as mentioned above, the recycling rate
is very much where it might be expected for the level of development of Kenya,
suggesting that, if the recycling data is more accurate, the figure for plastic packaging
put on the market is not too far off the reality.
Use of data from market research companies should be investigated to weigh up the
costs of purchasing data versus carrying out a research study. However, the accuracy of
such data should be considered as there may be a risk of low quality data from
unverified sources.
Finally, from surveying businesses operating in the recycling sector, it is clear that many
of them have good ideas for what can be done to support them to become a stronger
sector. They are seeking government intervention and support and, from the high
response rate achieved through this project, are clearly willing and able to help to
achieve this. The National Environment Management Authority and the Ministry of
Environment and Forestry should continue to engage with recyclers to ensure their
future cooperation.
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A.1.0 Recycler Questionnaire
Study on Kenyan Plastic Packaging Flows
Questionnaire for Recycling Companies of Plastic Packaging Waste
Date: 29/09/2017

A.1.1

Introduction

NEMA, the National Environment Management Authority in Kenya, in cooperation with
the Danish Environmental Protection Agency and the Danish Embassy, has initiated a
process to develop a market-focused strategy for plastic packaging in Kenya. The
strategy process is part of the Kenyan – Danish Strategic Sector Cooperation (SSC) on
“Green Growth in the Manufacturing Sector”. As part of this process, we are seeking
information from plastic packaging recycling companies19.
This questionnaire is supported by both the Danish and Kenyan Governments and the
information obtained will be anonymised to ensure individual company information
cannot be identified. The primary aim is to aggregate the data to provide waste flows at
the national level.
Your participation in the questionnaire and the information you provide is crucial to
understanding your sector. We thank you in advance for your input and your
cooperation.
If you have any questions while completing the survey, please contact Capital Operating
Partners by telephone or email, using the contact details in the final section of this
document.

A.1.2

Questionnaire

Please complete the questionnaire below, stating if there are any questions you cannot
answer.

19

Plastic packaging means any material made of any plastic type or a combination of plastics, which is
used to contain, protect, handle, deliver or present items. This includes, for example, plastic shopping
bags, drinks bottles, disposable cups and any plastic bags or boxes sold with food, consumer products, or
other goods, whether they can be reused or not.
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SECTION 1: Company Information

5) Please provide contact details and your company name. This will ensure we can
follow up your response should we have any questions.
a. Company name: ____________________
b. Contact name: _____________________
c. Contact email: _____________________
6) Size of business (number of employees and turnover): __________________
7) General description of company, e.g. number of sites/plants, whether
independent or part of a group of companies, and whether active in Kenya only
or also internationally:
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________
8) Does the company deal primarily in (please tick one box):
☐ Recycling20 plastic packaging;
☐ Recycling2 plastic packaging and other plastics;
☐ Recycling plastic packaging and producing plastic packaging products;
☐ Recycling plastic packaging and producing all types of plastic products;
☐ Exporting plastic packaging waste for recycling;
☐ Or other/a combination (please state): _____________________________________
END OF SECTION.
Please continue to SECTION 2 of the questionnaire.

20

This could include one or all of the following intermediary steps: Washing, flaking, grinding or shredding,
and pelletising
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SECTION 2: Plastic Packaging Recycling

9) What types of plastic packaging recycling operations are you involved with
(please tick all that apply):
☐ Washing
☐ Flaking
☐ Shredding
☐ Grinding
☐ Pelletising
☐ Using recycled plastic packaging in the production of new products
☐ Other processes (please state): _______________________________
10) Where do you source your plastic packaging waste from?
____________________
__________________________________________________________________
_
11) What is the actual total input of plastic packaging waste you receive on an annual
basis, by product type, polymer type and/or plastic grade? What do you pay for
each category of material?
(please complete the table below – if any information is commercially sensitive,
please provide a range of values. Add further rows if necessary.)

Product type,
e.g. bottle,
film, bag, etc.

Polymer type,
i.e. PET, HDPE,
PVC, LDPE, PP,
PS.

Plastic grade,
e.g. clear or
coloured

Annual
tonnage
received*

Price per
tonne
(optional)

(optional)

* You may also provide your input figures in kg/day or kg/month. Please indicate the units used.
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12) What proportion of the input material is rejected as contamination and not
actually recycled? ____________________________________________
13) What is the final annual tonnage or monthly kg of plastic recycled, by polymer
type (should equal total input less contamination - please indicate units used)?
____________________________________________________
14) What is the current maximum capacity of plastic packaging you could reprocess
(e.g. in tonnes/year or kg/day – please indicate units used)?
_____________________________________________________
15) What is the destination of the recycled plastic packaging by polymer type (please
tick all that apply)?
☐ Input to on-site manufacturing processes. Please state which polymers:
______________
☐ Sold to another company for manufacture. Please state which polymers:
_____________
☐ Exported. Please state which polymers and the countries you export to:
______________
16) Do you have any other comments or data on plastics packaging recycling, which
you think will be relevant to the study?
_______________________________________
__________________________________________________________________
__
__________________________________________________________________
__
END OF SECTION
If you manufacture any plastic products, please continue to SECTION 3 of the
questionnaire.
If you do not manufacture any plastic products, please follow the instructions at the end
of the questionnaire for how to submit your response.
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SECTION 3: Production of Plastic Products

17) If your company produces plastic products:
a. What tonnage of total plastic products are produced each year by product
category? (please complete the table below. Add more rows if necessary
or submit data on an attached spreadsheet)

Product category

Annual tonnage produced

TOTAL

[sum of the above]

b. Of the total annual tonnage produced, what proportion is plastic
packaging (if any)?
_____________________________________________________
i. Of this plastic packaging, what tonnages are produced by
packaging and polymer type? (please complete the tables below;
add more rows if necessary)
Packaging type
Annual tonnage
produced

TOTAL

30

[sum of the above]
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Polymer type

TOTAL

Annual tonnage
produced

[sum of the above]

c. How much virgin polymer do you import? ______________________
18) Do you have any other comments or data on the production of plastics products,
which you think will be relevant to the study?
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
END OF SECTION
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A.2.0 Waste Management Data
Table 11: Summary of Raw Waste Generation Data from Major Cities in Kenya
City/Region

Population

Mombasa - Est 1

913,362

Mombasa - Est 2

939,370

Kisumu - Est 1

409,928

Kisumu - Est 2

560,000

Waste generation

Waste collection

Amount

Unit

Tonnage /
inhab / year

700

tonnes/day

0.28

30%

0.00

65%

0.36

20%

400

250

tonnes/day

tonnes/day

0.16

%

Amount

Unit

210

tonnes/day

20%

80

50

Sector
overall city's
waste stream

tonnes/day

overall city's
waste stream

tonnes/day

municipal solid
waste

21

Waste
collection info

collection in
different
sectors of the
city

Date

Source21

2010

2

2014

4

2008

2

2014

4

1- KIPPRA, Kenya Institute of Public Policy Research and Analysis / UNEP, Selection, Design and Implementation of Economic Instruments in the Solid Waste
Management Sector in Kenya, 2005: p16, Fig 1. and p Xi
2- Managing Plastic Waste in Urban Kenya: Niche Innovations in Production and Recycling (Leah Oyake-Ombis thesis), 2012: Table 1-1, page 2
3- Mass Balance of Plastics - Case Study for Nairobi City (Nancy Wanjiku Mukui thesis), 2015: Table 3-5, page 57
4- NEMA, National Solid Waste Management Strategy, 2015: data in text/tables throughout Chapter 9
5- JICA, Preparatory Survey for Integrated Solid Waste Management in Nairobi City-Kenya, 2010: Tables S2.1, S4.1, S4.2
6- Kenya National Cleaner Production Centre, Plastic Waste Strategy for Nairobi, 2006, p9
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City/Region

Waste generation

Waste collection

Date

Source21

2014

4

overall city's
waste stream

2010

2

Nakuru - Est 1

600,000

250

tonnes/day

Tonnage /
inhab / year
0.15

Nakuru - Est 2

307,990

350

tonnes/day

0.41

Nairobi - H.Inc

397,362

246,635

kg/day

0.23

residential high income

2009

3

Nairobi - M.Inc

1,066,393

505,076

kg/day

0.17

residential middle income

2009

3

Nairobi - L.Inc

1,576,245

566,670

kg/day

0.13

residential low income

2009

3

Nairobi - Est 1

3,040,000

1,318,3
81

kg/day

0.16

residential total

2009

3

Nairobi - Est 2

2,143,254

1998

1

Nairobi - Est 3

3,240,000

1,850

tonnes/day

0.21

Nairobi - Est 4

3,150,000

1,318

tonnes/day

0.15

Nairobi

3,000,000

2,400

tonnes/day

0.29

Nairobi

3,000,000

1,500

tonnes/day

0.18

25%

894,179

6,795

million
tonnes

0.00

55%

Eldoret/Uasin
Gishu County

Population

Sector

45%

113

tonnes/day

overall city's
waste stream

20%

70

tonnes/day

33%

611

375
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Waste
collection info

tonnes/day

overall city's
waste stream

2010

2

tonnes/day

domestic waste
sector

2010

5

All waste, MSW

2004

6

2005

1

2014

4

tonnes/day

Industrial,
service and
manufacturing

Private sector
collection
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Table 12: Waste Management Data Analysis Assumptions: Population
(2017)
Kenya

Rural Population

Urban Population

100%

73%

27%

47,250,000

34,492,500

12,757,500

Proportion of Population
Population

Sources: Undata: http://data.un.org/CountryProfile.aspx?crName=kenya and World Bank:
https://data.worldbank.org/indicator/SP.RUR.TOTL.ZS

Table 13: Waste Management Data Analysis Assumptions: Waste
Generation (1) (2010)
Waste Generated
(Te/Year/Inhab.)

Household Waste (%)

Non-Household Waste (%)

Urban

0.25

70%

30%

Rural

0.13

100%

0%

Source: Triangulation of raw data in Table 11.

Table 14: Waste Management Data Analysis Assumptions: Waste
Generation (2)
Indicator

Value

Proportion of household waste
that is plastic (2015)

10.8%

Proportion of non-household
waste that is plastic (2015)
Annual increase in waste
production (2010)

6.3%

3%
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Source
Mass Balance of Plastics - Case Study
for Nairobi City (Nancy Wanjiku Mukui
thesis), 2015: Table 3-5, page 57
JICA (2010) Preparatory Survey for
Integrated Solid Waste Management in
Nairobi City-Kenya
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Table 15: Results of Waste Management Analysis
Baseline year

Household
waste
Nonhousehold
waste (urban
only)
Total all
waste
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2010

2017

Total waste
tonnes/year

Total plastic waste
tonnes/year

Total waste Total plastic waste
tonnes/year
tonnes/year

6,716,588

725,391

8,260,555

892,140

956,813

60,279

1,176,759

74,136

7,673,400

785,671

9,437,314

966,276
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