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Purpose and features of the main sections of the model

Setup scenarios, define power plant characteristics (capacity, lifetime, pollution control etc.) and
input population exposure data

INPUTS > >

Calculation of population exposure, emissions, concentration change, health impacts and
corresponding costs

RESULTS > > Results can be setp and presented on plantcountry or scenarielevel.

Fixed inputs (including concentratisasponse functions, intake fraction coefficients)

IMPORTANNOTEYellowcellsthroughoutthe file areinput cellswherethe userneedsto include
either text or data. Nortryellow shadedcellstypically denote where formulasare usedto perform
calculationsor link to other cells




Opening the Excel file Aiitor
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The file opens on the cover sheet with a notice about calculations: read, click OK and start set up

Overview
INPUTS > >
File Name:
Versio

Location:

Description:

Instructions:

Info and useage rights: is mo by limate Institute under th o
The model is provided as an open source tool to support po in the: ele: Sup|
Useage should ¢ Opri y referen imate Institute, the name anc of the mod
The authors, Ne = {Iy are in no

RESULTS > >

Authors

Microsoft Excel

Contact leens i kribbe@ ate. limate.org)
Aword about the calculations...

Sheets AutoSave is turned off and Calculations are set to manual in this
Workbook.

INPUTS >> This speeds up navigation, data entry and reviewing results.

To manually calculate the sheet you are on press <Shift + F9>.

To manually calculate the whole Workbook press <F9>.




Setting up the tool

INPUTS > > PowerPlants
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List allpower plantsand add theirspecific characteristics

Corresponding information required includes start date, end date or lifetime, capacity, heat rate, type of
SYAaaAzya O2yYyUuUNRBf OAYyaSNL a! OSNF IS¢ AT dzyl1y26yo0Z

Set the year of population data in ti®VorldPopYeaé ¥, Eh@rfgiRg the number will adjust all years
throughout the tool and we recommend defining (if different from 2020) at the start of the analysis and enteril
as a multiple of 5. Please note that population data needs to be downloaded starting in the same year as the
year of population

Population exposure estimatebave to be estimated in a separate geographic information system (GIS) analy:
(open source population data sets and GIS software is avgilable

Thestart date has to be equal or later than the year of population data set
Press F9 (calculate model) once compléteupdate changes across all sheets

Plant data

ottt .




Ambition
to
Action

Setting up the tool

INPUTS > >

Capacity

CapacityFactor

A¢KS a/ kLI OAGeEE
require manual user input!

A Capacities are automatically
calculated using information on

capacity, start date, and end date
TNRBY PowkrBlans & KS S

ALy Gdp&ityBactdr
require input)

A Press F9 (calculate model) once compléeupdate changes across all sheets

Plant capacity factor

aksSsSi

Plant capacity

Source: Global Coal Plant Tracker (2020)

Plant

text

Adaro Aluminum Smefter power station

text

Plant ID

text

Country

2020

2021

2

2024

2025

Capacity Capacity Capacity Capacity Capacity Capacity Capacity Capacity Capacity Capacity |

20;

Adaro East Kalimantan power station Unit 1 Dn2 10000 100.00 10000 100.00 10000 10000 10000 10000 100.00 100.00

Adaro East Kalimantan power station Unit 2 DN3 Indonesia 100.00  100.00  100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Adipala power station Unit 1 DN4 Indonesia 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Amamapare Port power station Unit 1 IDNS Indonesia 100.00 100.00 10000 100.00 10000 10000 100.00 10000 100.00 100.00

Amamapare Port power station Unit 2 Dns Indonesia 10000 100.00 10000 100.00 10000 10000 10000 10000 100.00 100.00

Amamapare Port power station Unit 3 DN7 Indonesia 10000 100.00 10000 100.00 10000 10000 10000 10000 100.00 10000

Ambon-2 power station Unit 1 DN Indonesia 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

4 4 I’ = ~ RSN (
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Source: Global Coal Plant Tracker (2020)

Plant ID

Adaro Aluminum Smeter power station IDN1 Indonesia operating 51% 51% 51% 51% 51% 51% 51% 51% 51%
Adaro East Kalimantan power station Unit 1 IDNZ Indonesia operating 51% 51% 51% 51% 51% 51% 51% 51% 51%
Adaro East Kalimantan power station Unit 2 IDN3 Indonesia operating 51% 51% 51% 51% 51% 51% 51% 51% 51%
Adipala power station Unit 1 IDN4 Indonesia operating 51% 51% 51% 51% 51% 51% 51% 51% 51%
Amamapare Port power station Unit 1 IDNS Indonesia operating 51% 51% 51% 51% 51% 51% 51% 51% 51%
Amamapare Port power station Unit 2 IDNE Indonesia operating 51% 51% 51% 51% 51% 51% 51% 51% 51%

Status

factor
2020

factor
2021

factor
2022

factor
2023

factor
2024

factor
2025

factor
2026

Capacity Capacity Capacity Capacity Capacity Capacity Capacity Capacity Capacity Ca|

factor
2027

factor fa
2028 2




Setting up the tool

Emission factors

INPUTS > >

EmissionFactors
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If emission factors are unknowapproximate
emission factordor each country and type of control
technology calculated by th6 AINS modetan be
used

Entering plantspecific emission factors improves the
accuracy of the estimates
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Greenhouse Gas - Air Pollution Interactions and Synergies
Plant data
Source: Global Coal Plant Tracker (2020), WorldPop, GIS mapping results.

Count of plants / units
10

‘Adaro Aluminum Smelter power station
‘Adaro East Kaimantan power station Unit 1
Adaro East Kalimantan power station Unit 2
Adipala power station Unit 1

Amamapare Port power station Unit 1
Amamapare Port power station Unit 2
Amamapare Fort power station Unit 3
Ambon-2 power station Unit 1
Ambon-2 power station Unit 2

Plantld  Scenario

[
DNz
N3
N4

Simplel
Simplely
Simpleli
SimpleliW
Simplely
SImpleM
SImpleMi

Simplet
SimplelV/

imp|

Enter 1" if power plant should
be inciuded in analysis, "0" if not

Include in
analysis

1 Coal

1 Coal
1 Coal
1 Coal
1 Coal
1 Coal
1 Coal
1 Coal
1

Coal
Coal
Coal
Coal
Coal
Coal
Coal
Coal

ndonesia
Indonesia
Indonesia
Indonesia
hndonesia
hndonesia
ndonesia
ndonesia
ndonesia

Enter the start year for calculations as a muttiple of 5 If start date unknown|Enter average lifetime below,
WorldPopYear selects dats based on status|if phase-out date is UNknown assume:  Enter "Averag Enter “defautt” if og
2020 40

operating
operating
operating
operating
operating
operating
operating
operating
operating

Capacity

MW

100.00
100.00
100.00
100.00
100.00
100.00
100.00

AveragePlant
Lifatime

Plant_StartDate Piant_Lifetime Plant PIZ.5

Plant NOx__ Plant 502
502

Actual start  Actual end " 25 NOx [
Start of Endof  Remaining , missions _ . . .
P of . 5 nad Heat rate emissions emissions emissions emissions
operations operations  lifetime control
factor factor factor factor

operations operations

GWh-th

G Wh-th GWh-th

2020 2045 2020
2020 2045 2020
2020 2045 2020
2020 2045 2020
2020 2045 2020
2020 2045 2020
2020 2045 2020




Setting up the tool

INPUTS > >

DataFinder

WD

MortalityRates

1"ndonesia
1"donesia
1"donesia
1"donesia
2enya
2enya
2enya
2enya
3

Age-weighted mortality rates
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A Enter agespecificmortality rates for COPD, lung cancer, ischemic heart
disease and stroke from the Global Health Data Exchange for each countr
that is included in the analysis

A To obtain the ageveighted mortality rates adthe percentage share per
age groupe.g. using data from the World Development Indicators

Source: IHME (2019), W

health
impact
type

Age
category category
2529

Age

2529

13.36%
13.36%
13.36%
13.36%
13.36%
13.36%
13.36%
13.36%

rid Development Indicators (2019)

category
30-34

populatio Mortality
n rate

0.01%
0.01%
0.10%
0.07%
0.11%
0.13%
0.16%
0.18%

category
30-34

populatio
n

1275%
1275%
1275%
1275%
1275%
1275%
1275%
1275%

Age Age
category category category category category category category category category category cate category category category category category category category category category
35-39  35-39  40-44 40-44 4549 4549 50-54 50-54 5559 B 60-64 65-69 6569 70-74 70-74 75-79 75-79 over80 over80

Mortality populatio Mortality populatio Mortality populatio Mortality populatio Mortality Mortality populatic Mortality
rate n rate n rate n rate n rate rate n rate
0.01% 1353%  0.01% 1257%  002% 1160%  0.02% 10.19%  0.03%  843%  0.04%  664%  005%  456%  006%  295%  0.06%  1.89%  0.06%  154%
0.01% 1353%  0.02% 1257%  003% 1160%  0.04% 10.19%  0.04%  843%  005%  664%  005%  456%  004%  295%  0.03%  1.89%  0.02%  154%
0.12% 1353%  0.15% 1257%  016% 1160%  017% 10.19%  0.17%  843%  0.16%  664%  016%  456%  0.16%  295%  0.16%  1.89%  0.16%  154%
0.10% 1353%  0.12% 1257%  015% 1160%  018% 10.19%  0.20%  843%  021%  664%  023%  456%  024%  295%  025%  1.89%  0.25%  154%
0.15% 1353%  0.19% 1257%  023% 1160%  025% 10.19%  0.27%  843%  027%  664%  029%  456%  020%  295%  0.30%  1.89%  0.30%  154%
0.19% 1353%  024% 1257%  028% 1160%  031%  10.19%  0.33%  843%  0.34%  664%  035%  456%  036%  295%  0.37%  1.89%  0.37T%  154%
0.22% 1353%  028% 1257%  033% 1160%  037% 10.19%  0.39%  8£43%  040%  664%  042%  456%  042%  2095%  0.44%  1.89%  0.44%  154%
026% 1353%  0.33% 1257%  039% 1160%  043% 10.19%  0.46%  843%  046%  664%  048%  456%  040%  295%  051%  1.89%  O51%  154%
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INPUTS > > v UNlTED NATIONS A Enter theremaining life expectancy (years) at exact age and
NS¥%” DESA / POPULATION DIVISION time for each country that is included in the analysis

World Population Prospects A Data can be derived from the UN World Population Prospects

Remalnlng Ilfe expectancy at exact age and time

LifeExpectancy Tbl

category 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070
years years years years years years years years years years years years V==l CountryAgelifeEx)

1 Indonesia 25 4510 459 66 50.29 50.93 51.57 5223 52.87 53.53 5420 54.88 55.56 56.24 Indonesia25
1 ;ndunesia 30 44.40 44.35 45.56 46.19 46.82 4747 48.11 48.75 49.41 50.08 50.75 51.42 Indonesiall
3 1 'Indonesia 35 3873 40.25 40.85 41.47 42.09 4273 43.36 44.00 4454 4530 45.96 46.62 Indonesia3l
LIfeEXpeCtanCy 1 Mndonesia 40 35.12 3562 35820 36.81 37.42 38.05 3366 3928 39.92 40.56 41.20 41.85 Indonesiadl
1 "ndonesia 45 3062 31.09 31.85 32.24 32.83 33.44 34.04 3454 35.26 35.88 36.51 37.14 Indonesia4d
1 Tndonesia 50 26.27 26.72 27.25 27.81 28.38 28.97 29.54 3012 3071 31.31 3.9 32.52 Indonesiail
1 Tndonesia 55 2214 2255 23.05 23.57 241 2487 2521 2578 26.32 26.85 2745 28.03 Indonesiail
1 Mndonesia 60 18.28 18.65 19.09 19.57 20.08 2057 21.07 21.58 2210 2282 23.15 23.69 Indonesial
1 Mndonesia 65 1474 15.05 15.44 15.86 16.29 16.75 17.19 17.65 18.12 18.59 19.06 19.55 Indonesiabs
1 Tndonesia 70 11.53 11.79 1211 12.47 12.84 13.23 13.61 14.01 14.42 14.83 15.25 15.67 Indonesiarl
1 Tndonesia 75 872 2.94 9.20 9.48 978 10.10 10.42 10.74 11.08 11.43 11.78 12.14 Indonesia7 s
1 Mndonesia 80 376 336 396 407 418 4 4.44 457 47 4386 5.00 5.16 Indonesiadld

2 kenya 25 4510 459 66 50.29 50.93 51.57 5223 52.87 53.53 5420 54.88 55.56 56.24 Kenya2i

2enya 30 44.40 44.35 45.56 46.19 46.82 4747 48.11 48.75 49.41 50.08 50.75 51.42 Kenya30

2Tenya 35 3873 40.25 40.85 41.47 42.09 4273 43.36 44.00 4484 45.30 45.96 46.62 Kenya3s




Setting up the tool

INPUTS > >

PopGrowthrate

PopShareOver25

Ambition
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‘»g UNITED NATIONS A Enter thepopulation growth rateandpercentage share of
‘i\ Z DESA / POPULATION DIVISION population over 25 years of ag®r each year and country that

World Population Prospects

is included in the analysis

A Data can be derived from the UN World Population Prospects

Pnpulatmn growlh raie
I o7

A Press F9 (calculate model) once complete

2015 2016 2047 2018 2099 2020 2021 2022 2023 2024 2026 2026 2027 2028 2020 2030 2031 2032 2033 2034 2038 2036 2007 2038 2030 2040 2041 2042 2043 2044 2045 2046 2047 2048 2040 20

indonesia 104%  111%  1.07% 1.04%
Kenya 104% 111%  107%  1.04%
]

CIE ST

100% 097% 094% 091% 0.89% 086% 083% 080% 077% 075% 072% 069% 0.66% 0.64% 061% 050% 056% 054% 051% 049% 046% 0.44% 042% 038% 0.37% 034% 032% 030% 020% 025% 023% 02
100% O087% 094% O091% 089% 086% 083% 080% 077% 075% 072% O069% O066% D64% O061% 056% 056% 054% O051% 049% 046% D044% 042% 039% 037% 034% 032% 030% 028% 025% 0.23% 02

ver 25 years

hects (2019)

PopOVerzs Tl PopOver2s T
Share of population sbove 26 years

015 2016 2017 2018

FopOveras_|

Indanesia S550% 558A% S620% S55G% S604% S730% 5770% S0.10% SA50% 58.00% 5030% 5068% 60.08% 60.44% B0.82% 6120% 6152% 61.84% 6216% 6248% 6280% 6318% 6350% 6383% 6424% B4G0% 64B3% 65.18% 6S44% GS70% 6A.00% BR2D% GA.4d% BEE% BRER% AT

Kenya S550% 55.06% S620% SGSO% S694% S7.30% S7.70% S50.0% SBSI% S0.90% SO30% S966% 60.06% G044% G0.62% 6120% 6152% 61.84% 6216% G248% 6200% 6316% G.52% 63.00% G424% 6460% 64.80% 65.16% 6544% GS72% 66.00% 6622% G6.A4% 6666% Go.80% 67
0

2019 2020 2021 202 2029 2024 026 2026 07 2028 2029 200 203 2002 2033 2034 2036 2036 07 2038 2039 2040 2041 242 2043 04 2045 2046 2047 2048 49 X
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INPUTS > > X A This is an optional input used to monetise the  Valuation (premature deaths)
corresponding health costs of air pollution
1eti H H AnalysedCountries VSL
Valuation (optional) A" Enter thevalue _of statistical life in USBnd . Valueof s _
the corresponding sourcéor each country e Source
that is included in the analysis 1 Indonesia 100,000.00 |Test value

100,000.00 |Test value

A Press F9 (calculate model) once complete

A
Np
w
o)

¢KS YSUNRO a@l tdzS 2F adl GA
not place a monetary value on individual life,
rather it reflects an average value of what
people are willing to pay to marginally reduce
their risk of mortality from environmental
pollution (for more information on how the
value is calculated se€8ECD, 2008
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f AF-SE



https://www.oecd.org/env/tools-evaluation/env-value-statistical-life.htm

Setting up the tool

Clear rows

Extend
CALC > > rows

DO NOT EDIT LIST BELOW!

Populationinput_FirstRow
ExposedPopTotal_FirstRow
ExposedPop25_FirstRow
IntakeFractionPM2 5_FirstRow

IntakeFractionNOx_FirstRow
IntakeFractienS02_FirstRow
‘ConcentratienChange_FirstRow
RelativeRiskCOPD_FirstRow
RelativeRiskLC_FirstRow
RelativeRiskIHD_FirstRow
RelativeRiskST_FirstRow
AnnualElectricityGen_FirstRow
AnnualEmissions_FirstRow
BaseCasesAgeGroup25_FirstRow

BaseCasesAgeGroup30_FirstRow
BaseCasesAgeGroupd5_FirstRow
BaseCasesAgeGroup40_FirstRow
BaseCasesAgeGroup45_FirstRow
BaseCasesAgeGroup50_FirstRow
BaseCasesAgeGroup55_FirstRow
BaseCasesAgeGroupbl_FirstRow
BaseCasesAgeGroup65_FirstRow
BaseCasesAgeGroupT0_FirstRow
BaseCasesAgeGroup75_Fir
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A In order to limit calculations to the number of units inserted fa
the particular analysis, after populating tRewerPlantsheet:

A Step 1:Click on the button "Clear rows" to reset all
calculation sheets (note this does not reset, or delete
any inputs, but just means that the tool will only
calculate results for the power plant unit included in
the first row)

Step 2:Click on the button "Extend rows" to set up all
e of the calculation sheets to align with the number of

Sheets power plant units inserted in thBowerPlantsnput
sheet

A The model allows the user to insert up to 9,990 units in the

PowerPlantsheet
Unhide
calculation

sheets A After steps 1 and 2, press F9 and go to the RESUbTE®ction
to review results of the analysis
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Setting up the tool

Result Set-Up

In the result seiup choose the
scenario and population
coverage

GLOR dzy G NB & OF €
results only for the population in
the country where the power
LX Fyd Aa f20F 10

for all populations affected by
the emissions of the power plan

Press F9 (calculate modethen
making changes to the result se
up

Graphs and result tables will
automatically update

Aﬂbition
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In the result seup choose the
country or power plantof
interest

Population coverage can only bg
changed in the Scenario results
sheet

Press F9 (calculate modebhen
making changes to the result se

up

RESULTS > >

Graphs and result tables will
automatically update

PowerPlant




