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Appendix A: Definitions 

CBS Category Definition 

Reuse Reuse involves retaining a material or component and using it again in a second system 
without breaking it down into raw materials. Reuse can include additional processes such as 
repair, refurbishment and remanufacturing to adapt the component to its new application. 

Recycling Recycling involves processing used materials into new products to prevent waste and 
reduce the consumption of fresh raw materials. Recycling can be divided into upcycling and 
downcycling, depending on whether the recycled material increases or decreases in value 
compared to the previous use case. 

DfD Design for disassembly is a strategic approach in building design aimed at facilita<ng easy 
disassembly through reversible connec<ons. Based on that, it enables reuse or recycling of 
building components and materials at the end of their lifecycle.  

DfA Design for adapta<on in the context of new building design refers to the approach of 
crea<ng buildings that can evolve and accommodate different func<ons throughout their 
lifecycle with minimal waste genera<on. This concept emphasises the importance of 
flexibility, modularity and longevity. 

Longevity Longevity refers to the design and construc<on of buildings and components that are 
intended to last for an extended period, minimising the need for maintenance, 
replacement, and therefore reducing resource consump<on over <me. 

Table S1: Definition of CBS categories used for the analysis. 

 



Temporal term Definition 

Estimated Service 
Life (ESL) 

Expected service life of a building or part of a building under specific in-use 
condi<ons, based on RSL but adjusted from reference in-use condi<ons. Used for all 
service life descrip<ons in this paper. 

Life Cycle (LC) Consecu<ve and interlinked stages in the life of the building, component or 
material, including a star<ng point and an end point 

Reference Service Life 
(RSL) 

Expected service life of a construc<on product, component, assembly or system 
under specified reference in-use condi<ons, as a basis for the ESL. 

Reference Study 
Period (RSP) 

The temporal system boundary in the assessment and divisor for using 
normalisa<on in repor<ng. 

Temporal 
considerations 

Any aspects and informa<on described in rela<on to the <me dimension in the LCA 
framework. Examples are temporal assump<ons, the temporal representa<veness. 

Temporal  
assumption 

All modelling assump<ons influencing the temporal dimension of a study, e.g. RSP, 
ESL, number of life cycles, alloca<on, etc. 

Temporal  
resolution 

Describes the <me granularity when temporal differen<a<on is carried out. A higher 
resolu<on can be achieved through dynamic modelling. 

Temporal  
scope 

Defines any type of period that is considered in an LCA study. EN15978 defines the 
RSP as temporal scope, but it can also be based on life cycle stages, life cycles or ESL 
of the product system. 

Temporal  
distribution 

How processes and impacts are distributed over <me, including their dura<on, 
frequency, and quan<ta<ve magnitude across the relevant <me period. 

Temporal position 
(Timing) 

The point or period in <me at which a process or impact occurs, expressed rela<ve 
to a defined <me frame (e.g. RSP) or in absolute calendar <me. 

Temporal 
representativeness 

Qualita<ve or quan<ta<ve assessment of data, processes or methods in rela<on to 
how appropriate their informa<on fits with their temporal scope. The temporal 
representa<veness of building LCA can be improved through prospec<ve scenario 
data. 

Table S2: Definition of terms connected to the temporal dimension of LCA.  
Based on: EN15978:2026 and Beloin-Saint-Pierre et al. (2020)  

 



Appendix B: Included studies  
ID Authors Year Country Main study object Study type LCA level CBS Perspec>ve Cases  
S01 Abu-Ghaida et al. 2025 BE Single-family zero-energy building designed 

for disassembly 
methodology 
development 

building DfD downstream 1 

S02 Agus[-Juan et al. 2019 CH Prefabricated building elements compara<ve case component Material 
Efficiency 

downstream 2 

S03 Andersen et al. 2020 DK Reused and recycled components compara<ve case component Reuse;  
Recycling 

upstream 5 

S04 Androsevic et al. 2019 BA Low-waste external wall system compara<ve case component DfD downstream 1 

S05 Brambilla et al. 2019 UK Demountable steel-concrete floor system compara<ve case building DfD downstream 1 

S06 Brüeng et al. 2019 CH Reused structural truss integrated LCA component Reuse upstream 1 

S07 Buyle et al. 2019a BE Demountable internal wall assembly compara<ve case component DfD downstream 0 

S08 Buyle et al. 2019b BE Demountable internal wall assembly compara<ve case component DfD downstream 1 

S09 Cascione et al. 2022 UK Circular biobased wall panels compara<ve case component DfD downstream 1 

S10 Colangelo et al. 2020 IT Concrete with recycled aggregates material LCA material Recycling upstream 2 

S11 Cuenca-Moyano et al. 2019 ES Masonry mortar with recylced aggregates material LCA material Recycling upstream 2 

S12 Eberhardt et al. 2019a DK Concrete column designed for disassembly compara<ve case component DfD downstream 1 

S13 Eberhardt et al. 2019b DK Office building designed for disassembly methodology 
development 

building DfD downstream 1 

S14 Eberhardt et al. 2021 DK Building structure with different circular 
strategies 

methodology 
development 

component DfD; Material 
efficiency; 
DfA 

combined 3 

S15 Eberhardt et al. 2019c DK Building components designed for 
disassembly and recyclability 

compara<ve case component DfD;  
Recyclability 

downstream 3 

S16 Eliard et al. 2026 BE Circular office building designed for 
disassembly 

compara<ve case building DfD downstream 1 

S17 Gobee et al. 2025 IT Mortar with recycled steel-slag material LCA material Recycling upstream 1 

S18 Joensuu et al. 2022 FI Building designed for disassembly methodology 
development 

building DfD downstream 1 

S19 Kakkos et al. 2020 CH Circular building unit (UMAR) in building  compara<ve case building DfD downstream 1 

S20 Kakkos et al. 2019 CH Circular UMAR building unit compara<ve case component; 
building 

DfD downstream 1 

S21 Kiesel et al. 2024 CH Reused structural steel column integrated LCA component Reuse upstream 1 



ID Authors Year Country Main study object Study type LCA level CBS Perspec>ve Cases  
S22 Kitayama et al. 2024 UK Reusable lightweight exterior infill wall compara<ve case building DfD downstream 1 

S23 López-García et al. 2021 ES Ceramic brick with Olive Pomace  material LCA material Recycling upstream 1 

S24 Lozano-Miralles et al. 2018 ES Clay brick with recycled organic waste material LCA material Recycling upstream 1 

S25 Marconi et al. 2020 IT Insula<on panel with recycled leather scraps material LCA material Recycling upstream 1 

S26 Mostert et al. 2021 DE Recycled concrete material LCA material; 
building 

Recycling upstream 3 

S27 Mostert et al. 2020 DE Recycled concrete material LCA material Recycling upstream 1 

S28 Niu et al. 2021 FI Reusable <mber building  integrated LCA building DfD downstream 1 

S29 Peceño et al. 2021 ES Seashell-based fireproofing material  integrated LCA material Recycling upstream 1 

S30 Pešta et al. 2020 CZ Masonry with recycled aggregates compara<ve case component Recycling;  
DfD 

combined 2 

S31 Quintana-Gallardo et al. 2021 ES Waste rice-straw facade panel  integrated LCA material Recycling upstream 1 

S32 F. Rasmussen et al. 2019 DK Upcycle and DfD building compara<ve case building Reuse;  
DfD 

combined 2 

S33 F. N. Rasmussen et al. 2020 DK Different circular buildings (miniCO2 houses) compara<ve case building Reuse; DfD;  
Longevity 

combined 4 

S34 Salmio & Huuhka 2026 FI Reused Bricks material LCA material Reuse upstream 1 

S35 Schneider-Marin et al. 2025 NO DfD building  methodology 
development 

building; 
material 

DfD downstream 1 

S36 Simões et al. 2021 PT Precast concrete integrated LCA material Recycling upstream 1 

S37 Trubina et al. 2024 CZ Demountable facade compara<ve case component DfD downstream 1 

S38 Uceda-Rodríguez et al. 2022 ES Recycled lightweight aggregate material LCA material Recycling upstream 1 

S39 van S<jn et al. 2021 NL Different circular kitchen alterna<ves methodology 
development 

component Reuse;  
DfA 

combined 2 

S40 van S<jn et al. 2020 NL Different circular kitchen alterna<ves integrated LCA component Reuse; 
Longevity; 
DfA 

combined 3 

S41 Vares et al. 2020 FI Reuse of steel structure in industrial building  compara<ve case building Reuse upstream 1 

S42 Vasuks et al. 2025 LV Recycled CLT material LCA material Recycling upstream 1 
 
Table S3:  Details of the studies examined. 
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Appendix C: Temporal considerations  
ID Perspec>ve Scope Modules EN15978 RSP type RSP LC Replace-

ments 
Biogenic 
carbon 

Temporal 
sensi>vity 

Result aggrega>on 

S01 downstream mul1ple life cycles A1-A3, A4, B4, C2-C4, D based on ESL 60 1 B4 men1oned background data resolved, modules 

S02 downstream full life cycle A1–A3, A5, B4 based on ESL 60 1 B4 ND ESL scenarios aggregated 

S03 upstream mul1ple life cycles A1-A3, C3-C4, D ND NA 1 ND excluded NA resolved, modules 

S04 downstream full life cycle A1-A3, A4, B4-B5, B6, C1-C4 ND NA 1 ND men1oned NA aggregated 

S05 downstream mul1ple life cycles A1-A3, A4-A5, C1-C4, D stated as RSP 100 2 ND ND ND resolved, modules 

S06 upstream upfront impact ND ND NA NA NA ND NA aggregated (only A) 

S07 downstream full life cycle A, B3-B5, C stated as RSP 60 1 B4, B5 ND background data resolved, modules 

S08 downstream full life cycle A, B3-B5, C stated as RSP 60 1 B4, B5 excluded refurbishment; 
background data 

resolved, modules 

S09 downstream mul1ple life cycles A1-A3, A4-A5, B3-B5, C1-C4, D based on ESL 120/
60 

1/2 B4, B5 included LC scenarios resolved, modules 

S10 upstream upfront impact ND ND NA NA NA ND NA aggregated (only A) 

S11 upstream upfront impact ND ND NA NA NA ND NA aggregated (only A) 

S12 downstream mul1ple life cycles ND based on ESL 160 2 ND ND background data resolved, other 

S13 downstream mul1ple life cycles A1-A3, B4, C3-C4, D based on ESL 50/8
0 

2/3 B4 ND LC scenarios aggregated, alloca1on 

S14 combined mul1ple life cycles ND stated as RSP 200 1/3/4 unclear excluded LC sensi1vity; ESL 
sensi1vity 

aggregated, alloca1on 

S15 downstream mul1ple life cycles ND based on ESL 30/5
0/16
0 

2 ND included ND resolved, other 

S16 downstream full life cycle A1-A5, B4, B6, C3-C4 stated as RSP 50 1 B4, B5 included ESL uncertainty; ESL 
sensi1vity 

resolved, modules 

S17 upstream upfront impact ND ND NA NA NA included NA aggregated (only A) 

S18 downstream mul1ple life cycles A1-A5, B1-B6, C1-C4 stated as RSP 90/1
00 

2/3 B4, B5 ND ESL scenarios; LC 
scenarios 

aggregated, alloca1on 

S19 downstream mul1ple life cycles A1-A5, B4, B6, C3-C4, D based on ESL 60 1 B4 ND ND resolved, modules 

S20 downstream mul1ple life cycles A1-A3, A4-A5, B4, B6, C1-C4, D based on ESL 60 1 B4 ND ND resolved, modules 

S21 upstream upfront impact A1-A3 ND NA NA NA ND NA aggregated (only A) 



ID Perspec>ve Scope Modules EN15978 RSP type RSP LC Replace-
ments 

Biogenic 
carbon 

Temporal 
sensi>vity 

Result aggrega>on 

S22 downstream full life cycle A1-A3, A4, A5, C1-C4 stated as RSP 60 1 B4 ND ESL scenarios resolved, modules 

S23 upstream upfront impact ND not applied* 100* NA NA ND NA aggregated (only A) 

S24 upstream upfront impact ND ND NA NA NA ND NA aggregated (only A) 

S25 upstream upfront impact ND ND NA NA NA ND NA aggregated (only A) 

S26 upstream upfront impact C1-C3; A1-A3 ND NA NA NA ND NA aggregated (only A) 

S27 upstream upfront impact C1-C3; A1-A3 ND NA NA NA ND NA aggregated (only A) 

S28 downstream mul1ple life cycles ND based on ESL 100 2 ND included ND aggregated 

S29 upstream full life cycle ND ND NA 1 ND ND ND aggregated 

S30 combined mul1ple life cycles ND based on ESL 50/1
00 

1/2 ND included ESL scenarios aggregated 

S31 upstream upfront impact A1-A3 ND NA NA NA ND NA aggregated (only A) 

S32 combined mul1ple life cycles A1-A3, B4, C3-C4, D stated as RSP 120 1 B4 included ND resolved, modules 

S33 combined full life cycle A1-A3, B4, C3-C4  stated as RSP 120 1 B4, B5 included ESL sensi1vity resolved, modules 

S34 upstream upfront impact A1-A3 ND NA NA NA excluded NA aggregated (only A) 

S35 downstream mul1ple life cycles A1-A5, B1, B4, C1-D stated as RSP 60 3 B4 men1oned ND aggregated, alloca1on 

S36 upstream upfront impact ND ND NA NA NA ND NA aggregated (only A) 

S37 downstream mul1ple life cycles A1-A3, A4-A5, B4, B5, C2-C4, D stated as RSP 100 2 B4, B5 ND ND resolved, modules 

S38 upstream upfront impact ND ND NA NA NA ND NA aggregated (only A) 

S39 combined mul1ple life cycles ND stated as RSP 80 1/4/8 unclear excluded LC sensi1vity; ESL 
sensi1vity 

aggregated, alloca1on 

S40 combined mul1ple life cycles ND stated as RSP 80 1/2/4
/8 

unclear excluded ND aggregated, alloca1on 

S41 upstream mul1ple life cycles A1-A3, A4-A5, B6, C1-C2, D based on ESL 27 1 ND ND ND resolved, modules 

S42 upstream upfront impact ND ND NA NA NA men1oned NA aggregated (only A) 

Table S4:  Details of the studies examined: temporal considerations. 

Note: ND = not defined; NA = not applicable; * S23 states a 100 years RSP but does not further use it. 



Appendix D: Emission reduction timing   
ID CBS 

Category 
CBS 
Perspective 

Circular system Linear system second. 
impacts 

LCA level GWP  
Results 

Result 
format A1 A2 A3 A4 A5 B1 B2 B3 B4 B5 C1 C2 C3 C4 D 

S01_C01 DfD downstream HDP building (DfD, 
method) 

BAU building 
(scenario) 

NA building Table 1/2 modules = = = = ND ND ND ND R ND ND R R R R 

S02_C01 Material 
efficiency 

downstream Sequential roof 
(additive 
manufacturing) 

conventional roof 
(wood and ceiling) 

yes component Figure 6/7/8 aggregated 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

S02_C02 Material 
efficiency 

downstream CSC Slab (additive 
manufacturing) 

conventional slab 
(concrete with 
suspended ceiling) 

yes component Figure 6/7/8 aggregated 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

S03_C01 Recycling upstream Recycled concrete Conventional 
concrete 

NA component Table 3 modules R R R ND ND ND ND ND ND ND ND ND = = I 

S03_C02 Reuse upstream Reused concrete 
elements 

Conventional 
concrete 

NA component Table 3 modules R R R ND ND ND ND ND ND ND ND ND = = I 

S03_C03 Reuse upstream Facade cladding with 
reused bricks 

Conventional brick 
wall 

NA component Table 3 modules R R R ND ND ND ND ND ND ND ND ND = = I 

S03_C04 Recycling upstream Recycled brick facade 
element 

Conventional brick 
wall 

NA component Table 3 modules R R R ND ND ND ND ND ND ND ND ND I I I 

S03_C05 Reuse upstream Thermal window 
with reused double-
glazing 

Conventional thermal 
glazing 

NA component Table 3 modules 
R R R 

ND ND ND ND ND ND ND ND ND 
I I = 

S04_C01 DfD downstream demountable 
wooden wall (wall 2 
GDC) 

conventional 
prefabricated 
wooden wall (wall 1) 

NA component Figure 5 aggregated 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

S05_C01 DfD downstream ReuseStru 
(demountable HCS 
slab) 

Precast HCS NA building Figure 6 modules 
I I I I R 

ND ND ND ND ND 
I R = = R 

S06_C01 Reuse upstream reused steel 
elements 

new steel elements 
(from recycled steel) 

NA component Table 4 upfront 
only R R R R NA NA NA NA NA NA NA NA NA NA NA 

S08_C01 DfD downstream Demountable 
wooden wall (Wall 
5b, Reuse EoL 
Scenario) 

Conventional dry wall 
on wood frame (Wall 
4, BAU EoL  Scenario) 

NA component Supplementary 
Material 

stages 

I I I I I 

NA NA 

R I R R R R R 

NA 

S09_C01 DfD downstream Circular Bio-Based Timber frame NA component Table 4 modules I I I I I NA NA R R NA NA I R R R 
S10_C01 Recycling upstream recycled aggregates 

in reinforced 
concrete (C25) 

0% RA (C0) NA material Figure 5 upfront 
only R R R 

NA NA NA NA NA NA NA NA NA NA NA NA 



ID CBS 
Category 

CBS 
Perspective 

Circular system Linear system second. 
impacts 

LCA level GWP  
Results 

Result 
format A1 A2 A3 A4 A5 B1 B2 B3 B4 B5 C1 C2 C3 C4 D 

S10_C02 Recycling upstream recycled aggregates 
in reinforced 
concrete (C50) 

0% RA (C0) NA material Figure 5 upfront 
only I I I 

NA NA NA NA NA NA NA NA NA NA NA NA 

S11_C01 Recycling upstream recycled aggregates 
in masonry mortars  

0% RFA  NA material Table 4 upfront 
only R R R NA NA NA NA NA NA NA NA NA NA NA NA 

S11_C02 Recycling upstream recycled aggregates 
in masonry mortars 

0% RFA NA material Table 4 upfront 
only I I I NA NA NA NA NA NA NA NA NA NA NA NA 

S12_C01 DfD downstream DfD concrete column 
(sD/dD) 

traditional concrete 
column (sT/dT) 

NA component Figure 1 stages R R R R R ND ND ND ND ND = = = = R 

S13_C01 DfD downstream DfD building traditional case study 
building (scenario T) 

yes building Figure 4 aggregated NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

S14_C01 Material 
efficiency 

downstream ECO structure (ME) BAU structure yes component Table 2; Figure 
2 

aggregated NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

S14_C02 DfD downstream DfD structure BAU structure yes component Table 2; Figure 
2 

aggregated NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

S14_C03 DfA upstream OPEN structure (DfA) BAU structure yes component Table 2; Figure 
2 

aggregated NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

S15_C01 DfD downstream DfD Column Traditional column NA component Figure 1 stages R R R R R NA NA NA NA NA = = = = R 
S15_C02 DfD downstream DfD window traditional window NA component Figure 2 stages = = = = = NA NA NA NA NA I I I I R 
S15_C03 DfD downstream Recyclable roof felt traditional roof felt NA component Figure 3 stages = = = = = NA NA NA NA NA I I I I R 
S16_C01 DfD downstream Circular office 

building, DfD 
(Scenario 0) 

reinforced concrete 
structure (Scenario 1) 

yes building Table 6 modules 
R R R R R 

ND ND ND 
I I 

ND 
R I R 

ND 

S17_C01 Recycling upstream EAF Slag mortar sand-filled epoxy 
mortar  

yes material Table 3 upfront 
only R R R NA NA NA NA NA NA NA NA NA NA NA NA 

S18_C01 DfD downstream DfD hybrid building 
(wood/concrete) 

BAU (concrete)  yes building Figure 6 aggregated NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

S19_C01 DfD downstream circular SFH (based 
on UMAR unit) 

traditional SFH yes building Figure 3 modules R R R R = ND ND ND I ND ND R R R R 

S20_C01 DfD downstream UMAR unit 
(combined) 

concrete Unit yes component Figure 4 modules R R R R R ND ND ND R ND ND R R R R 

S21_C01 Reuse upstream Reused steel column virgin steel column NA component Figure 11 upfront 
only R R R ND ND ND ND ND ND ND ND ND ND ND ND 

S22_C01 DfD downstream Demountable 
exterior infill walls 

linear scenario NA building Figure 11 stages = = = = = ND ND ND R ND ND = = = ND 

S23_C01 Recycling upstream Olive pomace 
recycling in bricks 
(10%) 

Traditional bricks 
scenario (0%) 

NA material Figure 4; Table 
2 

upfront 
only I I I 

NA NA NA NA NA NA NA NA NA NA NA NA 



ID CBS 
Category 

CBS 
Perspective 

Circular system Linear system second. 
impacts 

LCA level GWP  
Results 

Result 
format A1 A2 A3 A4 A5 B1 B2 B3 B4 B5 C1 C2 C3 C4 D 

S24_C01 Recycling upstream Organic waste 
recycling in bricks 
(BB15) 

brick with red clay 
(BYRC) 

NA material Figure 10 upfront 
only R R R 

NA NA NA NA NA NA NA NA NA NA NA NA 

S25_C01 Recycling upstream Recycling of leather 
scraps in insulation 

polyurethane panels yes material Figure 3 upfront 
only R R R NA NA NA NA NA NA NA NA NA NA NA NA 

S26_C01 Recycling upstream Recycled concrete 
XC1 

BAU concrete (BAU1) NA material Figure 4 upfront 
only R R R ND ND ND ND ND ND ND ND ND ND ND ND 

S26_C02 Recycling upstream Recycled concrete 
XC2 

BAU concrete (BAU2) NA material Figure 4 upfront 
only I I I ND ND ND ND ND ND ND ND ND ND ND ND 

S26_C03 Recycling upstream Recycled concrete 
building (45% made 
with RC) 

BAU concrete NA building Figure 6 upfront 
only I I I 

ND ND ND ND ND ND ND ND ND ND ND ND 

S27_C01 Recycling upstream Recycled concrete BAU concrete NA material Figure 6 upfront 
only R R R ND ND ND ND ND ND ND ND ND ND ND ND 

S28_C01 DfD downstream Future reuse of 
timber structure 

"no cascading" 
scenario 

NA building Figure 3 aggregated NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

S29_C01 Recycling upstream Recycled seashell 
waste as fireproofing 
material (60%) 

Gypsum based 
fireproofing material 
(100G) 

NA material Figure 6 aggregated 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

S30_C01 DfD downstream Reusable concrete 
block for masonry 
(Plan 3) 

Plan 4 (non reusable, 
NA) 

NA component Table 9 aggregated 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

S30_C02 Recycling upstream Recycled aggregate 
concrete in masonry 
(Plan 1 and 2) 

Plan 3 (reusable, NA) NA component Table 7 aggregated 
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

S31_C01 Recycling upstream rice straw facade 
(recycling) 

brick facade F1.1 
(CEC) 

low material Table 11 upfront 
only R R R ND ND ND ND ND ND ND ND ND ND ND ND 

S32_C01 Reuse upstream Upcycle building  Upcycle building – 
regular construction  

yes building Table 4; Figure 
2 

modules R R R ND ND ND ND ND R ND ND ND = = ND 

S32_C02 DfD downstream DfD building Upcycle building – 
regular construction  

yes building Table 4; Figur 
2 

modules I I I ND ND ND ND ND I ND ND ND R R NA 

S33_C01 Reuse upstream Upcycle house Reference House yes building Figure 3 modules R R R ND ND ND ND ND R ND ND ND I I ND 

S33_C02 Longevity downstream Traditional 
Maintenance free 
house 

Reference House yes building Figure 3 modules 
R R R 

ND ND ND ND ND 
R 

ND ND ND 
I I 

ND 

S33_C03 Longevity downstream Innovative 
Maintenance free 
house 

Reference House yes building Figure 3 modules 
R R R 

ND ND ND ND ND 
R 

ND ND ND 
I I 

ND 

S33_C04 DfA downstream Adaptable house Reference House yes building Figure 3 modules R R R ND ND ND ND ND I R ND ND R R ND 



ID CBS 
Category 

CBS 
Perspective 

Circular system Linear system second. 
impacts 

LCA level GWP  
Results 

Result 
format A1 A2 A3 A4 A5 B1 B2 B3 B4 B5 C1 C2 C3 C4 D 

S34_C01 Reuse upstream Reclaimed bricks 
(two deconstruction 
techniques) 

new brick high material Figure 4 upfront 
only R R R 

ND ND ND ND ND ND ND ND ND ND ND ND 

S35_C01 DfD downstream DfD building 
(method) 

 "one life cycle" 
scenario 

NA building Figure 8 aggregated NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

S36_C01 Recycling upstream Circular Precast 
Concrete 

Linear precast 
concrete 

NA material Figure 6; Table 
7 

upfront 
only R R R NA NA NA NA NA NA NA NA NA NA NA NA 

S37_C01 DfD downstream Demountable facade conventional 
masonry system 

NA component Figure 4; Table 
4 

modules I I I I R ND ND ND I I ND R R = R 

S38_C01 Recycling upstream Lightweight 
aggregates from 
waste (SY-2.5AHS) 

Traditional 
Lightweight 
Aggregates (SY-0) 

NA material Figure 6 upfront 
only R R R 

NA NA NA NA NA NA NA NA NA NA NA NA 

S39_C01 Reuse upstream Reclaim! kitchen BAU kitchen NA component Table 1 aggregated NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
S39_C02 DfA downstream Plug & Play kitchen BAU kitchen NA component Table 1 aggregated NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
S40_C01 Reuse upstream Reclaim! kitchen BAU kitchen NA component Table 1 aggregated NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
S40_C02 Longevity downstream Life+ BAU kitchen NA component Table 1 aggregated NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
S40_C03 DfA downstream Plug & Play kitchen BAU kitchen NA component Table 1 aggregated NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
S41_C01 Reuse upstream Reused steel 

structure 
New steel scenario 
(20% recycled 
content) 

NA building Table 10; 
Figure 9 

modules 
R R R I I 

ND ND ND ND ND 
= = 

ND ND 
I 

S42_C01 Recycling upstream recycled CLT virgin CLT NA material Table 2; Figure 
6 

upfront 
only R R R NA NA NA NA NA NA NA NA NA NA NA NA 

Table S5: Emission reduction timing. 


