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2. Method
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2.2 Adjustments to the Calculator 
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2.3 Analysis of case study data
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Table 1: Summary of changes made to this version of the Waste Picker Greenhouse Gas Calculator 

Topic Issue Shortcoming Solution

Methane capture The original version of the 
Calculator assumed that land 
disposal sites with methane 
capture systems emitted  
zero methane

This approach did not consider 
inevitable fugitive emissions, 
which are often between 30-
60% (weight) of the methane 
generated (Duan et al., 2022)

New functionality was added to 
the Calculator, which enables 
users to select the type of landfill 
used and then grade the methane 
capture according to whether it 
is low, medium or high efficiency 
for methane capture

Landfill type Managed semi-aerobic landfills 
were not included as a category 

This means that one of the five 
landfill types specified by the IP 
CC was not included among the 
categories of landfills that could 
be selected 

Added the category for managed 
semi-aerobic and associated 
emission factors 

Textiles Methane mitigation potential 
from the biogenic fraction of 
textile waste collected by waste 
pickers and thus prevented from 
decomposing in landfill was  
not calculated 

This underestimated the 
mitigation efforts for waste 
pickers collecting textiles 

Added functionality to include 
the impact of textile waste on 
methane mitigation in landfill 
using IPCC metric 

Plastics The emission factor for the 
“mixed plastics” category was 
much lower than for the “single 
polymer” categories 

If the “mixed plastic” category 
was chosen by users, it resulted 
in approximately half the avoided 
emissions of single-polymer 
plastics. However, in reality, 
waste pickers almost always 
segregate mixed plastics into 
single polymers anyway. The 
“mixed plastic” category was 
being used by calculator users 
when they did not know the 
proportions of single polymers, 
rather than to describe activity 
where mixed plastic waste  
was the outcome of waste 
pickers’ processing

The “mixed plastic” category 
was updated with a more 
recent emissions factor that is 
approximately double that which 
was previously used

https://www.wiego.org/advocacy-worker-education-resources/ghg/
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Plastics

Textiles

Metals

Organic

Glass

Rubber &
leather

Paper & card

Avoided emissions
from material 

production Avoided emissions
from open burning

Avoided emissions from diversion of biodegradable waste
from landfills and dumpsites

Fossil
carbon
fraction

Baseline quantity
of open burning

Emission factors

Baseline quantity of 
waste landfilled

Depth of landfill (rate of 
anaerobic decomposition)

Fraction of 
DOC that 

decomposes 
(DOCf )

Dissolved organic
carbon (DOC)

Methane correction
factor (MCF)

Methane generation
potential (Lo)

Fraction of biogas that 
is methane (f)

Fugitive
emissions

Methane capture
efficiency

Materials recovered for recycling by waste pickers

Avoided emission
factors (CO2eq)

Avoided emissions
from manual sorting

Country
electricity

generation mix
Fossil fuel type

Electricity
consumption

Baseline sorting

Quantity
sorted

manually

Fossil fuel type

Baseline transport

Fuel
consumption

Quantity
transported

Fuel efficiency
Distance
travelled

Fossil fuel type

Waste picker transport

Fuel
consumption

Quantity
transported

Fuel efficiency
Distance
travelled

Avoided emissions from manual transport

Methane
(CH4)

Nitrous oxide
(N2O)

Black carbon
(BC)

Carbon dioxide
(CO2)

Figure 1: Waste Pickers Greenhouse Gas Calculator basic functionality and inputs 
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2.4 Global estimate 

�������������
��
����������������������

���	����������	������������������������


�����������
��
�����
���������������

��	����
�����������
���������������������

��������	����	������������
�	�������������

����	������
�����������������
�������
����

����
����
���������������������������


����������
�
��
��������������������

��������������
�������������	�����������

�����
����������������������������������

�����
�����������������������	���������

������������������������
�������������
���

�������������

Prevalence-based model
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Weight-based model
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3. Results

3.1  Productivity and 

materials collected 
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3.2  Greenhouse gas 

emissions mitigation 
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Productivity is related to transport, business model and access to materials 

The most productive groups (mostly in Colombia and Chile) use larger, powered vehicles to collect 
materials, often vans or trucks that enable them to reach annual productivity rates of 25-55 tonnes per 
waste picker per year. They also have considerable access to materials and the markets that purchase them.

Conversely, waste collectors who are members of SWaCH (Pune, India) use manually powered wheeled 
vehicles to collect materials. However, the distances are relatively short between their long-established 
collection points and, coupled with longer hours at work, they are able to collect approximately 7.4 tonnes 
per year. 

In the USA, waste pickers working in Portland, Oregon (Ground Score), primarily focus on collecting glass 
bottles, cans and plastic bottles to capitalize on return deposits as part of the deposit return system. The 
business model is unit-based rather than weight-based and collectors travel long distances (mean 13 miles 
per day in 2022); on foot, by bicycle, skateboard and wheelchair (Ground Score Association 2025). Only 15 
per cent of waste pickers coming to Ground Score’s depot reported using trucks or cars to collect materials. 
Furthermore, because the formal recycling system is already highly developed, waste pickers in Oregon have 
limited access to recyclables that can be commercialized in small quantities, and are thus primarily limited 
to cans and bottles. Their ability to access materials and small-scale commercialization points for cans 
and bottles, though, enables them to increase recycling rates in Oregon and prevent more greenhouse gas 
emissions than would have otherwise been possible.
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3.3 Global estimate 

������������	�������
���
�
����������

����
���
�����������
�����������������	��

���	����������	�����������������	���
�

���������
�����������
��
�������
����

�������������
���	������������������������

��
����������������������������
�������

����	������������¦�������������
�©£��

��������������������«������������������

����������������������������Figure 4�������

����������������
������������
�
�����������


����
����������
�����
�
����������


��
�����������������ª���
�
�����
�
�

����������������
���������	���������

�����
�����´������������	��������������

���
�����
��������������������������������

�����
������	��
�
������������������������

������
��
���
����������������
���������

������	����������������
���

����������

������������������������������������������	������


������������������
������������������������

��	���������������
����
����	���

������������������ª�����	������

������
�	�����	����������	��������������

������
���������������
���������������

������������	������	��������������
��������

����
��������¥£���������������
�	�����

��«����������
����������������
�������

������
�����
��
�����¡�¦£���­���¡�¡¡�������

��������������������
�����������
������������

����������������	����	���©�
�����������	������

�������������������
���
��������	������

���������������������������������������

��������������������������������������

¡�©������������������
¡
����������
��������

��������
�������������
����������������

���������­���¡�¦¤���������
�����������
����

���
����������������	����	�����������
���

�������
�¦��
�����������	����������������

�����������������������

Figure 2: Materials recovered for recycling by waste pickers in 20 locations by: (A) Quantity and composition of materials; 
(B) Productivity; and (C) Proportion (% wt.) waste recovered for recycling (collected and/or sorted). Abbreviations 
and acronyms: CCBH=Cooperativas dos Catadores de Belo Horizonte; MNR; Movimiento Nacional de los Recicladores 
de República Dominicana; KLWPA=Kpone Landfill Waste Pickers Association; SWaCH=Solid Waste Collection and 
Handling (cooperative – Pune City); and SMS=Street Mukti Sanghatana (women's liberation organization) 
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Figure 3: Greenhouse gas emissions avoided by waste picker activity in 20 locations worldwide. (A) Emissions per 
waste picker per year for each case study; (B) Central tendency and spread of emissions avoided by waste pickers by 
“avoided emissions category”; (C) Central tendency and spread of emissions avoided by waste pickers from avoided 
material production and avoided anaerobic decomposition per waste picker; and (D) per tonne of material recovered for 
recycling. Abbreviations and acronyms: CCBH=Cooperativas dos Catadores de Belo Horizonte; MNR; Movimiento Nacional 
de los Recicladores de República Dominicana; KLWPA=Kpone Landfill Waste Pickers Association; SWaCH=Solid Waste 
Collection and Handling (cooperative – Pune City); and SMS=Street Mukti Sanghatana (women's liberation organization) 

62 29 47

16 21 30

5 10 13

0 1 13

34 26 30

18 20 4

Avoided

anaerobic

decomposition

Avoided

material

production

Avoided open

burning

120 116 48Max

75th percentile

Median

25th percentile

Min

Mean

Count

0

10

20

30

40

50

60

70

80

90

100

110

120

G
re

en
ho

us
e
g
as

em
is
si
on

s
av

oi
de

d

(t
o
nn

es
C
O

2e
q
pe

r
w
as

te
pi
ck

er
pe

r
ye

ar
)

25%~75% Range within 1.5IQR Median Line Mean Outliers

B C D

82

44

15

4

57

20

Avoided anaerobic

decomposition +

avoided material

production

187Max

75th percentile

Median

25th percentile

Min

Mean

Count

0

20

40

60

80

100

120

140

160

180

200

G
re

en
ho

us
e
g
as

em
is
si
on

s
av

oi
de

d

(t
o
nn

es
C
O

2e
q
pe

r
w
as

te
pi
ck

er
pe

r
ye

ar
)

3.3

2.6

1.6

0.5

2.7

20.0

Avoided anaerobic

decomposition +

avoided material

production

6.1Max

75th percentile

Median

25th percentile

Min

Mean

Count

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

G
re

en
ho

us
e
g
as

em
is
si
on

s
av

oi
de

d

(t
o
nn

es
C
O

2e
q
pe

r
to

nn
e
re

co
ve

re
d
fo

r
re

cy
cl
in
g)

4. Discussion
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Only four organizations were able to obtain sufficient data to calculate avoided emissions from open burning. 
Three of these were organizations that provided doorstep waste collection services in informal settlements. 
In both Mumbai and Pune, India, waste pickers work in semi-formalized cooperative organizations and have 
municipal contracts to provide waste collection services in informal settlements. In those contexts, the 
prevention of open burning represented 41 per cent and 81 per cent (weight) respectively, of avoided emissions. 

In Accra, Ghana, waste pickers worked with WIEGO and New York University’s Applied Global Public Health 
Initiative to use the calculator to estimate the amount of emissions they could avoid from the prevention 
of open burning. They used those results to advocate for contracts with the Kpone Municipal Assembly to 
provide waste collection services in the Kpone Coastal Community. This projection is not included in the 
comparative data analysis for this study, but it is worth reporting as an example of the ways that the tool 
can be used for proposal development. The group demonstrated that if they were contracted to provide 
services to the community’s 18,000 residents (1,463 households), they could employ 330 waste pickers and 
reduce the following emissions per annum through the prevention of open burning (excluding emissions 
avoided through material production and anaerobic decomposition): 

CO
2
: 37,002 tonnes per year

CH
4
: 7.34 tonnes per year

N
2
O: 0.17 tonnes per year

Black Carbon: 0.73 tonnes per year

Though the Kpone waste pickers have not received funding to initiate waste collection services in the entire 
Kpone Coastal Community, they were awarded a grant to initiate collection in a portion of the community, 
providing work for 35 waste pickers, serving about 1,300 households, and mitigating 2,132 tonnes of CO

2
eq per 

year, 76 per cent (weight) of which comes from the prevention of open burning. Compared to their greenhouse 
gas mitigation impact from 2019, when they were working on a dumpsite, their current work providing doorstep 
waste collection services in an underserved community is almost eight times more impactful. 

Tonnes of CO
2
eq mitigated per year per waste picker; two scenarios:

Picking informally on the Kpone landfill (2019): 7
Informal doorstep collection (2024): 52

In Accra, Ghana, waste 

pickers and researchers 

weigh materials to provide 

data for the Waste Picker 

Greenhouse Gas Calculator. 

Photo credit: Karim Saagbul
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4.1 Comparison with other work 
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4.2 Open burning 
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4.3 Textiles
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4.4 The global estimate 
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Figure 4: Estimated greenhouse gas emissions mitigated by waste pickers worldwide. Two models were 
explored which use weight- or prevalence-based assumptions to extrapolate to global level. See Method 
(Section 2.4) and Appendix B, Tables 5 and 6 for detailed steps used to calculate estimates. 



WIEGO Technical Brief No 18 WIEGO Technical Brief No 18 

14 15

5. Conclusion
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6. Recommendations
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Source Country City
Organization 
(if relevant)

Year of functional 
unit Categories in scope

Material throughput 
(tonnes per year)

Materials recovered 
(tonnes per year)

GHG emissions 
avoided (tonnes of 
CO

2
eq per year)

Number of 
waste pickers

GHG emissions 
avoided (tonnes of 
CO

2
eq per waste 

picker per year)

GHG emissions 
avoided (tonnes of 
CO

2
eq per tonne 

recovered)

Chintan (2009) India Delhi - 2009 Materials b 397,120 352,712 962,133 160,000a 6 2.7

King and Gutberlet 
(2013) Brazil Ribeirão Pires, São Paulo Cooperpires 2010 Materials, disposal 3,503 2,733 1,443 to 2,720 30 48-91 0.1-0.5

Vergara et al. (2016) Colombia Bogota - 2010
Materials, disposal, 
transport, composting 438,000 7,800,000 23,000c 339 17.8

Mesquita et al. (2023) Brazil Brasília

Coopere

2019 Materials, disposal

1,238 1,267 65 20 1.0

Plasferro 1,309 1,064 100 11 0.8

Recicle a Vida 327 305 85 4 0.9

Instituto Atmos & 
Instituto Pragma (2023) Brazil National (organized) 2,941 organizations 2023 Materials, disposal 1,770,000 876,318 86,878 10 0.5

Reis-Filho et al. (2025) Brazil National (organized) 2,707 organizations 2022 Materials, disposal 2,339,173 1,717,603 1,084,749 94,966 11 0.6

Table 2: Summary of greenhouse gas emissions mitigated by waste pickers calculated in other studies 

a=original report did not state how many waste pickers mitigated the emissions. But the same author reported 160,000 elsewhere (Chintan n.d.).  
b=Avoided disposal not accounted for  
c=20,000 collectors and 3,000 sorters.
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Lessons learned from using the Waste Picker Greenhouse Gas Calculator: 
Experiences of International Alliance of Waste Pickers (IAWP) affiliates 
Waste picker groups who had used the Calculator were contacted to discuss its benefits and 
usability. Several groups, including Hasiru Dala (India) and Amelior (France) had published 
reports about their results, which they used for advocacy. Many, especially Bokk Diom (Dakar, 
Senegal), Kpone Landfill Waste Pickers Association (Accra, Ghana), and Ground Score Association 
(Portland, Oregon, USA), frequently use their results for advocacy, with Ground Score updating 
its results each year. In Belo Horizonte, Brazil, WIEGO and IAWP worked with waste picker 
cooperatives and government at municipal and ministerial levels to apply the methodology. The 
results then framed debates at the local multi-stakeholders forum (The Waste & Citizenship 
Forum) where cooperatives and the municipality negotiated the renewal of contracts for providing 
the service of collecting recyclables. A resource in Portuguese on this case can be found on 
WIEGO’s website. 

Waste picker groups reported using the calculator results for the following purposes:

• Initiating alliances with academic institutions to open new markets and develop alternative 
livelihoods.

• Publishing reports to highlight the impact of their work.
• Publishing results to improve their sustainability image and branding.
• Publishing results as part of funding proposals. 
• Negotiating for new or better contracts.

• Strengthening experience in building their own data collection capacity.

While it cannot be said for certain that contracts or opportunities have been obtained as a result 
of use of the Waste Pickers Greenhouse Gas Calculator results, several organizations believe that 
their use of the results contributed to their securing of contracts and opportunities because the 
publication of results improved their professionalism and ability to demonstrate impact. 

None of the waste picker groups featured in this study have accessed climate-change-specific 
financing as a result of using and publishing their results from the Calculator. Even when able 
to measure impact, grass-roots groups have historically struggled to access climate financing, 
especially carbon markets. Challenges include high costs of registering and verifying carbon 
offset projects, as well as the onerous challenge of demonstrating additionality (that the 
greenhouse gas emissions reductions would not have occurred without the project). Though new 
funding mechanisms are beginning to emerge (Gower and Tanner 2025), such opportunities are 
rarely linked to a group’s ability to measure the quantity of greenhouse gas emissions mitigated.
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https://www.wiego.org/advocacy-worker-education-resources/reciclagem-inclusiva-belo-horizonte-emissoes/
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Appendix A: Raw Data 

Study # Year Country ISO3 City Organization Organic Wood Paper & Card Plastic Glass Metal
Rubber & 
leather Textiles Other Total

GHGC-01 2021 Argentina ARG Buenos Aires Amanecer 0.00 0.00 14.47 1.59 0.88 0.71 0.00 0.00 0.00 17.64

GHGC-02 2024 Brazil BRA Bello Horizonte CCBH 0.00 0.00 14.33 4.18 13.69 1.77 0.00 0.00 0.03 34.00

GHGC-03 2022 Chile CHL Maipú
Recicladores de 
Maipú 0.00 15.55 4.15 1.04 0.00 23.32 0.00 5.18 2.59 51.83

GHGC-04 2022 Colombia COL Bogotá ARB 0.00 2.86 20.12 14.43 6.84 0.01 0.00 0.00 7.94 52.20

GHGC-05 2022 Colombia COL Popayán Aremarpo 0.00 0.00 14.63 3.33 4.12 2.63 0.00 0.00 0.05 24.76

GHGC-06 2022 Colombia COL Pasto Coemprender 0.00 0.00 20.53 4.22 2.42 0.08 0.00 0.00 0.00 27.25

GHGC-07 2023 Colombia COL La Ceja Arofuturo 0.00 0.00 12.50 4.11 2.92 4.50 0.00 0.00 0.15 24.17

GHGC-08 2023 Colombia COL Medellín Barrio Colombia 0.00 0.01 11.25 4.35 7.16 2.64 0.00 0.00 0.15 25.56

GHGC-09 2023 Colombia COL Bogotá Puerta de Oro 0.00 2.31 30.22 10.32 7.13 2.96 0.00 0.00 0.00 52.94

GHGC-10 2022 Colombia COL Rionegro Planeta Verde 0.00 0.00 16.54 4.84 2.20 2.23 0.00 0.00 0.19 26.00

GHGC-11 2022
Dominican 
Republic DOM Santo Domingo MNRa 0.00 0.00 0.13 5.33 0.33 0.46 0.13 0.13 0.00 6.50

GHGC-12 2023 France FRA Montreuil Amelior 0.00 0.21 1.96 0.84 0.31 0.99 0.00 13.91 1.07 19.28

GHGC-13 2019 Ghana GHA Accra KLWPA 0.00 0.00 0.00 0.38 0.00 1.92 0.00 0.05 0.00 2.36

GHGC-14 2024 Ghana GHA Accra KLWPA 9.14 0.02 0.10 0.27 0.02 0.06 0.00 0.12 0.00 9.72

GHGC-15 2022 India IND
Bengaluru - 
Jayanagar Hasiru Dala 0.00 0.00 4.64 8.15 1.23 0.29 0.00 0.00 0.29 14.60

GHGC-16 2022 India IND Pune SWaCH 0.32 0.00 3.25 2.03 1.11 0.21 0.31 0.01 0.16 7.40

GHGC-17 2022 India IND Mumbai SMS 5.93 0.00 2.83 1.28 1.14 0.09 0.02 0.04 0.00 11.34

GHGC-18 2021 Senegal SEN Dakar Bokk Diom 0.79 0.17 0.10 5.53 4.74 9.67 13.23 0.24 0.07 34.55

GHGC-19 2022 USA USA Portland, Oregon Ground Score 0.00 0.00 0.00 0.20 0.05 0.42 0.00 0.00 0.00 0.67

GHGC-20 2024 USA USA Portland, Oregon Ground Score 0.00 0.00 0.00 0.72 0.20 1.96 0.00 0.00 0.00 2.88

Table 3: Composition and quantity of materials collected by waste pickers in 20 cases worldwide 

a Data from: Rafey, Distrito Nacional and Duquesa. Abbreviations and initialisms: CCBH=Cooperativas dos Catadores de Belo Horizonte; MNR; 
Movimiento Nacional de los Recicladores de República Dominicana; KLWPA=Kpone Landfill Waste Pickers Association; SWaCH=Solid Waste 
Collection and Handling (cooperative - Pune City); and SMS Stree Mukti Sanghatana (Women's Liberation Organisation-SMS).
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Study # Year Country ISO3 City Organization 

Avoided anaerobic 
decomposition   
(in land disposal)

Avoided material 
production

Avoided open  
burning

Total avoided  
emissions

Total avoided emissions 
from anaerobic 
decomposition and 
material production

GHGC-03 2022 Chile CHL Maipú Recicladores de Maipú 70.79 116.29 0.00 187.05 187.08

GHGC-09 2023 Colombia COL Bogotá Puerta de Oro 119.51 45.06 0.00 164.57 164.57

GHGC-04 2022 Colombia COL Bogotá ARB 82.90 28.04 0.00 110.85 110.94

GHGC-06 2022 Colombia COL Pasto Coemprender 76.56 18.84 0.00 95.65 95.41

GHGC-10 2022 Colombia COL Rionegro Planeta Verde 61.75 23.50 0.00 85.31 85.24

GHGC-05 2022 Colombia COL Popayán Aremarpo 54.67 24.33 0.00 79.00 79.00

GHGC-07 2023 Colombia COL La Ceja Arofuturo 46.67 30.03 0.00 76.83 76.70

GHGC-12 2023 France FRA Montreuil Amelior 11.35 52.49 0.00 63.85 63.84

GHGC-16 2022 India IND Pune SWaCH 5.06 6.06 47.71 59.30 11.11

GHGC-18 2021 Senegal SEN Dakar Bokk Diom 2.02 51.00 0.00 53.19 53.02

GHGC-14 2024 Ghana GHA Accra KLWPA 3.94 1.08 47.14 52.21 5.02

GHGC-02 2024 Brazil BRA Bello Horizonte CCBH 21.44 25.38 0.00 46.83 46.82

GHGC-08 2023 Colombia COL Medellín Barrio Colombia 16.86 25.29 0.00 42.28 42.14

GHGC-01 2021 Argentina ARG Buenos Aires Amanecer 15.74 12.34 13.46 41.54 28.08

GHGC-17 2022 India IND Mumbai SMS 15.15 4.03 13.22 32.45 19.18

GHGC-15 2022 India IND Bengaluru - Jayanagar Hasiru Dala 13.87 13.72 0.00 26.66 27.58

GHGC-20 2024 USA USA Portland, Oregon Ground Score 0.00 17.60 0.00 19.49 17.60

GHGC-11 2022 Dominican Republic DOM Santo Domingo MNR 0.31 12.43 0.00 12.83 12.74

GHGC-13 2019 Ghana GHA Accra KLWPA 0.02 7.46 0.00 7.49 7.48

GHGC-19 2022 USA USA Portland, Oregon Ground Score 0.00 3.86 0.00 4.21 3.86

Table 4: Greenhouse gas emissions mitigated by waste picker activity in 20 locations 
worldwide (tonnes of CO

2
eq emissions per waste picker per year)

Abbreviations and initialisms: CCBH=Cooperativas dos Catadores de Belo Horizonte; MNR; Movimiento Nacional de los Recicladores de 
República Dominicana; KLWPA=Kpone Landfill Waste Pickers Association; SWaCH=Solid Waste Collection and Handling (cooperative - Pune 
City); and SMS=Stree Mukti Sanghatana (Women's Liberation Organisation-SMS). 
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Appendix B: Global Model 

Number of waste pickers

85% low weight-based 
productivity waste 
pickers  (tonnes 
CO

2
eq per year) [c]

15% high weight-based 
productivity waste pickers 
(tonnes CO

2
eq per year) [d]

Total (tonnes 
CO

2
eq per year)

Income cat.
Low 
estimate [a] 

High 
estimate [b]

Low 
estimate 

High 
estimate

Low 
estimate 

High 
estimate

Low 
estimate 

High 
estimate

High-income 
countries 183,688 359,797 2,342,022 4,587,412 1,212,341 2,374,661 3,554,363 6,962,073

Upper 
middle-
income 
countries 4,223,183 8,272,118 53,845,583 105,469,504 27,873,008 54,595,979 81,718,591 160,065,483

Lower 
middle-
income 
countries 4,990,491 9,775,075 63,628,760 124,632,205 32,937,241 64,515,495 96,566,001 189,147,700

Low-income 
countries 813,283 1,593,010 10,369,358 20,310,878 5,367,668 10,513,866 15,737,026 30,824,744

Total 10,210,645 20,000,000 [e] 130,185,724 255,000,000 67,390,257 132,000,000 197,575,981 387,000,000

Table 5: Assumptions and calculation steps for the prevalence-based model 
to assess emissions mitigated by the informal waste sector

a=Waste picker numbers (low estimate) based on the median proportion of population that is a waste picker in each income group as reported 
by Cook et al. (2024b). These are extrapolated by the populations in urban centres (excluding rural areas and smaller towns) - this assumes 
that few waste pickers operate in contexts where they lack access to markets.
b=waste picker numbers (high estimate), assumes 20 million waste pickers worldwide (ILO, 2013), distributed by the proportion in each income 
category from the low estimate; 
c=Estimates for each income category assume 85% of waste pickers are lower weight-based waste pickers and use largely manual transport - 
low and high estimated number of waste pickers is multiplied by 15 tonnes CO2eq avoided per waste picker per year;  
d=Estimates for each income category assume 15% of waste pickers are high weight-based productivity waste pickers and use mainly powered 
transport - low and high estimated number of waste pickers is multiplied by 45 tonnes CO2eq avoided per waste picker per year; and 
e=estimated by ILO (2013). Numbers may not sum due to rounding.

Income cat.

Total recovered for 
recycling by informal 
sector (tonnes per year)[a]

Greenhouse gases avoided  
(tonnes CO

2
eq per year)

Low estimate [b] High estimate [c]

High-income countries 7,599,808 12,159,693 25,079,366

Upper middle-income countries 42,090,245 67,344,392 138,897,809

Lower middle-income countries 49,774,454 79,639,126 164,255,698

Low-income countries 8,102,631 12,964,210 26,738,682

Total 107,567,138 172,107,421 354,971,555

Table 6: Assumptions and calculation steps for the weight-based model to 
assess emissions mitigated by the informal waste sector 

a=quantity collected for recycling based on the median proportion of the population that is a waste picker in each income group and median 
productivity as reported by Cook et al. (2024b). These are extrapolated by the populations in urban centres (excluding rural areas and smaller 
towns) - this assumes that few waste pickers operate in contexts where they lack access to markets;  
b=multiplied by the lower quartile of greenhouse gas emissions mitigated as reported in 20 studies that used the Waste Pickers Greenhouse 
Gas Calculator;  (1.6 tonnes of CO

2
eq per tonne waste recovered for recycling);  

c=multiplied by the upper quartile of greenhouse gas emissions mitigated as reported in 20 studies that used the Waste Pickers Greenhouse 
Gas Calculator (3.3 tonnes of CO

2
eq per tonne waste recovered for recycling).
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