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Table S1. Summary of processes taken from Ecoinvent database for LCIA Clinker in Ecuador

Input/output inventory item

OpenLCA - Ecoinvent database

Raw Materials
Clay

Limestone

Steel Slag
Copper Slag

Fluorite

Iron ore
Clay
Limestone

Fuels and energy

Oil and lubricants

Diesel

Petroleum Coke

Biomass
Used oils
Municipal solid waste

Other flows
Steel 18/8, hot rolled

Tap water

Cement Factory

Refractory brick, basic, packed

Refractory brick, fireclay, packed

Refractory brick, high aluminum
oxide, packed

Industrial machinery

Transport

Transport, Truck> 32 tonnes,
EURO3

Transport, Maritime, in bulk for
dry products

Transportation, bands

clay pit operation | clay | APOS, U - RoW

limestone production, crushed, for mill | limestone, crushed, for
mill | APOS, U - RoW

electric arc furnace slag

copper slag

fluorspar production, 97% purity | fluorspar, 97% purity | APOS,
U-GLO

iron ore mine operation, 46% Fe | iron ore, crude ore, 46% Fe |
APOS, U - GLO

clay pit operation | clay | APOS, U - RoW

limestone production, crushed, for mill | limestone, crushed, for
mill | APOS, U - RoW

market for lubricating oil | lubricating oil | APOS, U - RoW
diesel production, low-sulfur, petroleum refinery operation | die-
sel, low-sulfur | APOS, U - CO

petroleum coke production, petroleum refinery operation | petro-
leum coke | APOS, U - RoW

biowaste
waste mineral oil

municipal solid waste

market for steel, chromium steel 18/8, hot rolled | steel, chromium
steel 18/8, hot rolled | APOS, U - GLO

market for tap water | tap water | APOS, U - PE

market for cement factory | cement factory | APOS, U - GLO
market for refractory, basic, packed | refractory, basic, packed |
APOS, U-GLO

market for refractory, fireclay, packed | refractory, fireclay, packed
| APOS, U - GLO

market for refractory, high aluminium oxide, packed | refractory,
high aluminium oxide, packed | APOS, U - GLO

market for industrial machine, heavy, unspecified | industrial ma-
chine, heavy, unspecified | APOS, U - RoW

transport, freight, lorry >32 metric ton, EURO3 | transport, freight,
lorry >32 metric ton, EURO3 | APOS, U - RoW

transport, freight, sea, bulk carrier for dry goods | transport,
freight, sea, bulk carrier for dry goods | APOS, U - GLO

transport, freight, conveyor belt | transport, freight, conveyor belt
without electricity | APOS, U - GLO
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Table S2. Summary of processes taken from Ecoinvent database for LCIA Cement in Ecuador

Input/output inventory item

OpenLCA - Ecoinvent database

Raw Materials
Limestone

Gypsum

Other flows
Cement Factory
Low alloy steel

Transport

Transport, Truck> 32 tonnes,
EURO3

Transport, Maritime, in bulk for

dry products

Transportation, bands

limestone production, crushed, for mill | limestone, crushed, for
mill | APOS, U - RoW

gypsum quarry operation | gypsum, mineral | APOS, U - RoW

market for cement factory | cement factory | APOS, U - GLO
market for steel, low-alloyed | steel, low-alloyed | APOS, U - GLO

transport, freight, lorry >32 metric ton, EURO3 | transport, freight,
lorry >32 metric ton, EURO3 | APOS, U - RoW

transport, freight, sea, bulk carrier for dry goods | transport,
freight, sea, bulk carrier for dry goods | APOS, U - GLO

transport, freight, conveyor belt | transport, freight, conveyor belt
without electricity | APOS, U - GLO

Table S3. Summary of processes taken from Ecoinvent database for LCIA Concrete in Ecuador

Input/output inventory item

OpenLCA - Ecoinvent database

Raw Materials

Coarse Aggregate
Natural sand

Crushed Sand
Tap water
Concrete admixtures

Fuels and energy

Diesel (Building machine)

Diesel (Electric Generator)

Other flows
QOil and lubricants

Synthetic rubber

Concrete mixing factory

Low alloy steel

Transport

Transport, Truck> 32 tonnes,
EURO3

gravel production, crushed | gravel, crushed | APOS, U - RoW

sand quarry operation, extraction from river bed | sand | APOS, U
-RoW

gravel and sand quarry operation | sand | APOS, U - RoW
market for tap water | tap water | APOS, U - PE
chemical production, organic | chemical, organic | APOS, U - GLO

diesel, burned in building machine | diesel, burned in building
machine | APOS, U - GLO

diesel, burned in diesel-electric generating set, I0MW | diesel,
burned in diesel-electric generating set, 10MW | APOS, U - GLO

lubricating oil production | lubricating oil | APOS, U - RoW
market for synthetic rubber | synthetic rubber | APOS, U - GLO

market for concrete mixing factory | concrete mixing factory |
APOS, U - GLO

market for steel, low-alloyed, hot rolled | steel, low-alloyed, hot
rolled | APOS, U - GLO

transport, freight, lorry >32 metric ton, EURO3 | transport, freight,
lorry >32 metric ton, EURO3 | APOS, U - RoW
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Table S4. Life cycle inventories of clinker production in Ecuador (per ton of clinker)

Flow inventory item Amount Unit
Input
Raw Materials
Limestone, crushed, for mill 1432.63 kg
Clay 1 175.44 kg
Clay 2 26.56 kg
Clay 3 6.36 kg
Clay 4 0.12 kg
Iron ore, crude ore, 46% Fe 0.41 kg
Fluorspar, 97% purity 0.18 kg
Copper slag 14.37 kg
Slag, unalloyed electric arc furnace steel 0.146 kg
Fuels and energy
Petroleum coke 88.91 kg
Diesel, low-sulfur 0.32 kg
Electricity, medium voltage 71.24 kWh
Alternative fuels
Biowaste 18.99 kg
Municipal solid waste 3.24 kg
Waste mineral oil 0.47 kg
Other flows
Refractory, basic, packed 0.190 kg
Refractory, high aluminium oxide, packed 0.137 kg
Refractory, fireclay, packed 0.082 kg
Steel, chromium steel 18/8, hot rolled 0.059 kg
Lubricating oil 0.047 kg
Tap water 2.76 kg
Industrial machine, heavy, unspecified 0.038 kg
Cement factory 9.45 x10- Item(s)
Transport
transport, freight, conveyor belt 211 t*km
transport, freight, lorry >32 metric ton, EURO3 38.36 t*km
transport, freight, sea, bulk carrier for dry goods 449.45 t*km
Output
Emissions to air
Carbon dioxide, fossil 842.69 kg
Nitrogen oxides 1.61 kg
Sulfur dioxide 0.058 kg
Particulates, <2.5 um 0.0046 kg
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Table S4. Cont.

Flow inventory item Amount Unit
Particulates, > 10 um 0.0033 kg
Particulates, > 2.5 um, and < 10um 0.0017 kg
VOC, volatile organic compounds, unspecified origin 0.077 kg
Ammonia 25.00 mg
Antimony 2.00 mg
Arsenic 5.90 mg
Benzene 88.00 mg
Cadmium 6.00 mg
Carbon monoxide, fossil 0.875 kg
Chromium 8.80 mg
Cobalt 11.80 mg
Copper 14.70 mg
Hydrogen chloride 13.50 mg
Lead 17.60 mg
Mercury 2.80 mg
Nickel 11.80 mg
Thallium 6.00 mg
Vanadium 17.60 mg
Dioxins, measured as 2,3,7,8-tetrachlorodibenzo-p-dioxin 0.097 ug

Solid waste
Inert waste, for final disposal 0.179 kg
Municipal solid waste 0.044 kg




6 of 6

Buildings 2022, 12, 311

€O¥MNH U0} dLIaW 7E<

I8'¢ce  1T06 9T9IT 8¢08L ¢€C0L 66Fcl T0IC Z08CT  9€991 L6'Z€l  QI¥L 99l GCTIT W4 L1107 4S1e1y q10dsuer]
yiodsuery,

auryoew 3ur
4o} 8¢L 9TL €011 ¥92 a8'8 S1'8 90°0T 01 60'6 69'6 769 8401 [N

-PIinqg ur pauing ‘[asa1q

€Ll (74 JARS 98'F 199 687 I¥'e LY LLE S0 4 66'€ Y L9% UM YSINIRE) |
A319U0 pue sfang

98900 9€90°0  9€90°0  9€90°0 9€90°0  9€90°0  9€90°0 9€90°0  9€90°0  9€90°0  9€90°0  9€90°0  9€900 3 1dqqn1 dSRYIuAg
86700 8€C00 8ETO'0  8ETO'0 8ETO'0  8ETO'0  8ETO'0  8ETO0  8ETO'0  8ETO0  8ECO0  8ETO0  8ETO0 B 104 “pakorre-m OHMHM
66700  66V00 66V0°0 66V00 66V00 66F0°0 66V00 66V00 66F0°0 66V00 66V0°0 66V0°0 66V00 3 [10 SugeouqnT]
MINOT

¥0°0 4 68 84°G Lv'e (4% I 96'6 €Cs Iee 6¥'S a0¢ 656 [N ‘}os Sunersuds D133
-[@sa1p Ul pauing ‘[@sarg

AOTXLB T 201X06°T 0IXTLT 0TX8L'T £0TX0F'T 01XF6'C L0TX9T'E 0IXT'E L0TX0EE L0IXETE L0IXFE'E L0IXTST 0IXGT W] A1030€y SUIXIW 9JIIDUOD)

SMO[J IdYIO

0 aro 60T 9¢°0 80 [4N! ar'tl 691 11 €8l 'l ! 100 3y ¢ d1ueSI0 ‘[edruay)
Y16 6’8 ¥8°G Y 169 194 qre 6CC ve 6v'1 9¢'1 S0°'1 6'C 3 [ d1ueS10 ‘TedruLy)
W06Ll  ¥69L1  STELL  TUSC6L  STILL  €IT91  9€°681 14841 98F8L QU641 91641 67061  €4G6L Y 1yem deg,
LUSLE  €C/SK  THESS 10899  ITHSS €049 STILF  6F08L  €F89L  10TEL Y6978 YEFS6 86l S Paq ISALL WOy ‘pues
96667 STE6L  10°€9L  ¥9TCCL  6606C  FOFST  QO'€9E  LELOT TE6VL  6V'S9T 16981 GS0SI  8T'8CC B paysnid ‘pueg
£G9°988 10€86 9L'1¥6 C9'8P8 ¥ Cl6  89'1G6 L¥V'Gc6 6CC68  61°€88 LS8 I1ge8  906eL  6F08C 94 paysnid ‘[pPaer)
£6°¢86  II'FPS TST6V  8S8F  SI'SSH  66/8¢ 18°99¢  S8IEE  PEIE  60°16C 9U'SLT  ILIST 6948l B odA1 HH ‘yuewe)

S[eLIdJRIA] MEY

08 09 0s 14 0¥ g€ 0€ 8¢ ve 1c 21 8 o1 qC

un w1 AI0JUIAUI MOT]
[edIA] Y3Suans aarssardwo)

(3910U00 paxtw-Apear jo gur 1ad) 10pendy ur uondnpoid 93}9I0U0D JO SILIOJUSAUL LD 317 *GS d[qE.L



