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Fig. S1 Cumulative frequency distributions of emission densities (g/gridcell) of
primary PM2.s from residential sector in the study region for 2014 baseline and
two scenarios of S1 and S3 in 2021.
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Fig. S2 Spatial distribution of exposure levels as population weighted PMas
concentrations contributed from all emission sources at the four scenarios and
2014 baseline. The spatial resolution is 0.125° by 0.125°. Frequency
distributions based on average gridcell exposures are also shown.



Table. S1 Estimated PM,s concentrations (ug/m®) and time-activity patterns in the
kitchen, living/bed rooms, and outdoors in the study region. The percentages in each
group might not sum to 100% due to the rounding operation.

Outdoor and indoor PMz;s concentration Time-activity patterns in the study region

Location 2014 S1 S2 S3 S4 |M<5 M5- M15- M>65 F<5 F5-14 F15- F>65
14 65 65

Outdoor 107 73 71 66 61 |10% 7% 19% 20% 9% 7% 18% 16%
Non-heating Kitchen 130 122 120 115 112| 5% 2% 3% 4% 4% 5% 11% 22%
Living/Bed Room 92 91 91 89 89 [86% 91% 78% 77% 87% 89% 71% 62%
Outdoor 107 73 71 66 61 |10% 5% 13% 13% 10% 5% 10% 10%
Heating Kitchen 301 293 283 166 112(24% 3% 6% 7% 24% 4% 10% 24%
Living/Bed Room 214 209 202 125 89 [67% 91% 81% 80% 66% 90% 79% 65%

Table. S2 The estimated annual per-household electricity and PNG consumption for
heating in the study region.

PNG/m® Electricity/kWh
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Table. S3 Total residential energy consumption in the study region with targeted
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substitution (S3)

Year Coal Honeyco Charc Fuelw Brushwo Straw Cornc LPG Biogas Electri PNG

Toly mb oal ood od Toly ob Toly Toly city 10°m3/
Taly Taly Taly Taly Taly 10%kwW y
hly

1992 16.2 8.0 0.1 34.1 19.1 279 146 0.2 0.0 0.3 0.0
1993 16.2 8.3 0.1 32.7 18.5 269 141 0.2 0.0 0.4 0.0
1994 16.2 8.6 0.1 31.3 17.9 259 137 0.2 0.0 0.4 0.0
1995 16.2 8.9 0.1 29.9 17.3 249 133 0.2 0.0 0.5 0.0
1996 16.2 9.2 0.1 28.5 16.8 239 129 0.3 0.0 0.5 0.0
1997 16.3 9.4 0.1 27.1 16.2 23.0 125 0.3 0.0 0.5 0.0
1998 163 9.7 0.1 25.6 15.6 220 121 0.3 0.0 0.6 0.0

1999 16.3 10.0 0.1 24.2 15.0 210 117 0.3 0.0 0.6 0.0
2000 16.3 10.3 0.0 22.8 14.4 200 113 0.4 0.0 0.6 0.0
2001 16.3 10.6 0.0 21.4 13.8 19.0 109 0.4 0.0 0.7 0.0
2002 16.3 10.8 0.0 20.0 13.2 18.0 10.5 0.4 0.0 0.7 0.0
2003 16.1 10.3 0.0 18.4 12.3 16.9 9.9 0.4 0.0 1.0 0.0

2004 16.0 9.8 0.0 16.7 11.4 15.7 9.3 0.5 0.0 1.2 0.0
2005 15.8 9.4 0.0 15.1 10.5 14.6 8.7 0.5 0.0 1.5 0.0
2006 15.6 8.9 0.0 13.5 9.6 13.5 8.2 0.5 0.1 1.8 0.0
2007 155 8.4 0.0 11.9 8.7 12.3 7.6 0.6 0.1 2.0 0.0
2008 14.9 7.7 0.0 11.0 8.1 11.4 7.2 0.6 0.1 2.4 0.0
2009 14.4 7.0 0.0 10.1 7.5 10.4 6.8 0.6 0.1 2.8 0.0
2010 13.8 6.4 0.0 9.2 6.9 9.5 6.3 0.6 0.1 3.3 0.0
2011 133 5.7 0.0 8.3 6.3 8.5 5.9 0.6 0.1 3.7 0.0
2012 12.7 5.0 0.0 7.4 5.7 7.6 5.5 0.6 0.1 41 0.0
2013 118 4.3 0.0 6.4 5.1 6.6 4.9 0.7 0.1 4.5 0.0
2014 111 3.7 0.0 5.5 4.6 5.8 44 0.7 0.1 5.0 0.0
2015 104 3.3 0.0 4.8 4.2 5.1 4.0 0.7 0.1 5.6 0.0
2016 9.9 2.9 0.0 4.3 3.8 4.6 3.7 0.7 0.1 6.3 0.0
2017 9.3 2.6 0.0 3.8 35 4.1 3.4 0.8 0.1 7.2 1.3
2018 7.6 2.2 0.0 3.2 3.0 35 29 0.9 0.1 18.0 2.1
2019 59 1.8 0.0 2.7 2.4 29 24 1.1 0.2 28.8 2.9
2020 4.2 1.3 0.0 2.1 1.9 2.3 1.9 1.3 0.2 39.7 3.7
2021 25 0.9 0.0 1.5 1.4 1.7 1.3 1.5 0.2 50.5 4.5

Table. S4 Emission factors for residential fuels combustion in 2014 (g/kg)

Coal Honeycomb Charcoal Fuelwood Brushwood Straw Corncob LPG Biogas
CO, 1871.7 18715 359.0 0.0 0.0 0.0 0.0 2968.6 59.6
PM2s 9.7 7.0 5.0 2.6 7.7 6.7 6.9 05 01




SO, 145 12.0 0.7 0.1 0.3 0.3 0.4 02 07
NOx 1.9 1.6 11 14 1.0 2.0 2.0 21 02
OC 58 4.5 2.8 1.3 3.9 2.6 2.7 01 00
CO 103.6 48.5 69.6 105.0 85.2 935 942 9.7 20
BC 48 0.2 1.6 0.7 2.8 0.8 0.7 01 00
PMy 12.5 7.2 53 2.6 10.2 6.9 7.1 05 01
NHs 0.9 0.9 13 0.9 4.6 05 25 02 03
Table. S5 Indoor mean PMa.s concentration for fuels (ug/md)
coal crop residues wood clean
Non-heating Kitchen 133 213 239 112
Living/Bed Room 99 99 104 89
Heating Kitchen 283 434 547 112
Living/Bed Room 211 267 359 89
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