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Abstract
Tropical island territories combine high exposure to climate change, strong dependence on imported construction products and electricity systems whose environmental performance differs substantially from continental contexts. This study applies a regionalized cradle-to-grave Life Cycle Assessment (LCA) to an actual social-housing development located in Guadeloupe in order to identify the main environmental hotspots and derive decarbonization pathways from the diagnosis rather than defining mitigation measures a priori. The inventory was regionalized by reconstructing the Guadeloupe electricity mix and by modelling the island supply chain for imported materials. Electricity consumption is the dominant whole-life of the total Global Warming Potential (GWP) hotspot, contributing 86.32% of total GWP. At the production stage the structural works account for 71.9% of the GWP. A complementary product-stage analysis of the reinforced-concrete superstructure shows that progressive concrete-to-timber substitution can reduce its GWP by 17.5%, 35.7% and 53.9% for 25%, 50% and 75% substitution scenarios. The results establish a hierarchy of action for tropical island social housing: first decarbonize electricity supply and reduce operational demand, then address embodied impacts through material efficiency, lower-carbon mineral products and bio-based structural solutions. Sensitivity analysis using ReCiPe confirms the stability of the main hotspot ranking, while highlighting method-dependent behaviour for particulate-matter formation. The study demonstrates the value of regionalized LCA for prioritizing decarbonization strategies in island construction contexts.
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1. Introduction
The building sector is a major contributor to global environmental pressures because it combines large material requirements with long-term energy consumption. Decarbonizing buildings therefore requires simultaneous consideration of operational energy and embodied impacts. Globally, the sector is responsible for approximately 37% of CO₂ emissions and consumes nearly half of all extracted material resources (UNEP 2026). 
Life Cycle Assessment (LCA) provides a standardized framework for this purpose by quantifying environmental burdens from material production through building operation and end of life (Chevalier 2024).
The balance between operational and embodied impacts is strongly context dependent This issue is particularly acute in tropical island territories, where warm and humid conditions generate cooling and ventilation needs, while insularity creates long supply chains and dependence on imported construction products. Guadeloupe combines these constraints with exposure to cyclonic and seismic hazards, which influences structural choices and has historically favoured reinforced-concrete construction. The residential sector also represents a major share of local electricity demand. Consequently, results derived from continental European building LCAs cannot simply be transferred to the Guadeloupe context without regionalization.
A further challenge is the rapid transformation of the electricity system. If operational impacts are evaluated using a generic or outdated electricity dataset, the environmental profile of a long-lived building can be misrepresented. Conversely, as the electricity mix decarbonizes, the relative importance of material production increases. This dynamic makes hotspot identification essential: decarbonization measures should be selected according to the processes that actually dominate the life-cycle profile in the territory considered.
The objective of this study is therefore twofold. First, it quantifies the environmental performance of an actual social-housing project in Guadeloupe using a regionalized cradle-to-grave LCA and identifies the main sources of greenhouse-gas emissions. Second, it uses this diagnosis to assess and prioritize decarbonization pathways. The analysis considers prospective electricity-mix scenarios and complements them with a focused assessment of concrete-to-timber substitution in the superstructure, thereby linking operational and embodied-carbon strategies within a single decision framework.
2. Background and research positioning
2.1 Building LCA and hotspot-based decarbonization
LCA is structured by ISO 14040 and ISO 14044 around goal and scope definition, life-cycle inventory, impact assessment and interpretation (Figure 1). For buildings, EN 15978 organizes impacts into product and construction modules (A), use modules (B), end-of-life modules (C) and benefits and loads beyond the system boundary (D). This modular structure is particularly useful for separating the effects of material production, transport, replacement, operational energy and end-of-life assumptions, which converts these flows into impact scores using characterization factors (Hauschild and Huijbregts 2015); and interpretation, which identifies dominant contributors and assesses the robustness of the results, including through sensitivity analysis. LCA is an iterative process in which these phases may be revisited to improve the reliability of the assessment (ISO 14044:2006).
For buildings, environmental assessment in Europe is based on NF EN 15804+A2 and EN 15978, the latter defining the building life-cycle modules covering the product, construction-process, use, and end-of-life stages (Figure 2).
For decarbonization studies, the value of  LCA lies not only in producing a total impact score but also in identifying hotspots. A hotspot-based approach avoids selecting solutions solely because they are generally perceived as low carbon. Instead, the reference building is first analysed, the dominant processes are identified, and mitigation scenarios are then targeted at those processes. This logic is adopted throughout the present study.
The analysis combines two nested scopes. First, a broader cradle-to-grave LCA of the case-study building was used to identify the hierarchy of whole-life hotspots in the Guadeloupe context. That model included A1–A4, B4, B6, B7, C2 and C4, together with household waste during operation, and regionalized the electricity supply using Guadeloupe-specific data. Second, the present paper develops a focused product-stage analysis (A1–A3) to investigate the embodied-carbon reduction achievable by substituting timber for concrete in the superstructure. This nested approach makes it possible to evaluate the material lever while retaining its position within the overall building decarbonization strategy. GWP is the primary indicator for the structural substitution analysis because of the contribution of construction materials to climate-change impacts.
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Figure 1 : System boundary of LCA
2.2 Specificity of tropical island territories
Island construction systems are characterized by limited local production capacity and substantial reliance on maritime imports. Transport can therefore be more important than in continental contexts, and the origin of products becomes a relevant modelling parameter. At the same time, local production processes may use an electricity mix that differs strongly from the European average. Regionalization must consequently address both energy and material supply chains.
The Guadeloupe context also imposes technical constraints on decarbonization options. Structural systems must remain compatible with seismic and cyclonic requirements, while materials are exposed to high humidity, marine aerosols, biological degradation and intense solar radiation. For this reason, material substitution scenarios should be interpreted as environmental screening scenarios unless accompanied by a complete structural and durability redesign.
2.3 From operational to embodied-carbon strategies
The literature generally reports a decreasing share of operational impacts as electricity generation becomes less carbon intensive. This does not eliminate the need to reduce energy demand, but it changes the relative weight of construction materials. In Guadeloupe, this transition creates a sequence of complementary actions: decarbonization of electricity supply, reduction of operational demand through passive and efficient design, and reduction of embodied impacts through material efficiency and lower-carbon products.
Concrete and metals are frequently identified as major contributors to embodied impacts. Timber can offer a lower production-stage GWP in structural applications, but its benefit in an island context depends on product origin, transport, biogenic-carbon accounting, durability and structural equivalence. The present work therefore treats timber substitution as a complementary material pathway derived from the production-stage hotspot analysis rather than as the sole decarbonization strategy.
3. Materials and methods
3.1 Case study
The case study is a social-housing development located in the Grand-Camp urban-renewal area in Les Abymes, Guadeloupe. The analysed building is representative of recent collective housing on the island. The reference dwelling floor area used in the model is 11,297.31 m². The load-bearing structure is reinforced concrete; joinery combines aluminium and glazing; the roof uses a timber structure and metal sheets; floor and wall finishes include ceramic tiles; and the energy systems include solar domestic hot-water equipment and mechanical ventilation (Table 1).
The choice of this case study is relevant because it combines common local construction practices with the principal territorial constraints considered in the analysis: a concrete-intensive structural system, imported finishing and joinery products, a tropical electricity system and long maritime supply chains.
The project studied forms part of the urban-renewal programme for the Grand-Camp district in Les Abymes, Guadeloupe. Completed in 2017, the development comprises six-storey social-housing buildings containing 129 dwellings, including 15 enhanced-accessibility units for people with reduced mobility. The dwellings range from T2 to T5 layouts and provide a total usable floor area of 11,297.31 m², corresponding to an average of approximately 87.6 m² per dwelling (Figures 3 and 4).
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Figure 3 North elevation of the building.
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Figure 4 Site plan of the study building


Table 1 Building work packages, materials, and products included in the study
	WP
	Description
	Products / services

	1
	Structural works
	Concrete, reinforcing steel, timber, anti-termite treatment, mortar.

	2
	Roof structure / Roofing
	Aluminum sheet, galvanized steel sheet, wood, rock wool.

	3
	Joinery
	Aluminum, timber, glazing.

	5
	Partitions
	Plasterboard.

	6
	Floor and wall finishes
	Tiles, mortar.

	9
	Domestic hot water
	Solar water heater.



3.2 Goal, functional unit and system boundary
The descriptive objective is to quantify the environmental impacts of the building while representing the Guadeloupe context. The prescriptive objective is to use the resulting hotspot hierarchy to formulate realistic decarbonization strategies for future social-housing projects.
The functional unit is 1 m² of dwelling floor area over a 50-year reference study period. The dwelling floor area includes the floor area of the dwellings and loggias and excludes common circulation areas, staircases and entrance halls.
The whole-life system boundary follows a cradle-to-grave approach and includes A1-A4 for product manufacturing and transport to site; B4 for replacement; B6 for operational energy; B7 for water consumption; and C2 and C4 for transport and final treatment of demolition waste. Household waste generated during occupation is also included as an additional operational flow in order to better represent the actual functioning of the building. Module D is excluded.
3.3 Life-cycle inventory and regionalization
Material quantities were derived from the project’s Décompte de Prix Global et Forfaitaire (DPGF) and available design documents. Because the DPGF did not provide usable quantities for every item, the inventory was restricted to documented flows and is therefore subject to inventory uncertainty. Among the principal quantities represented are 6,870.62 m³ of concrete, 466,848.8 kg of reinforcing steel, 44,107.4 kg of aluminium, 29,082.04 kg of wood and 4,895,900 kg of mortar.
Regionalization was performed where the local context materially affects the inventory. For manufacturing or finishing processes occurring in Guadeloupe, generic electricity inputs were replaced by a reconstructed Guadeloupe electricity mix. Operational electricity was also represented using a territory-specific mix reconstructed from EDF SEI and OREC data (Table 2).
For A4, most construction products were assumed to be imported from mainland France in the absence of supplier-specific origin data. Maritime transport was represented over 6,928.77 km, followed by a 50 km local road leg. Concrete was treated as locally produced and therefore assigned only the local road transport. These assumptions provide a consistent island-supply representation but remain a source of uncertainty.

Table 2 Main modelling assumptions used in the regionalized building LCA.
	Parameter
	Value
	Basis

	Reference floor area
	11,297.31 m²
	Project plans

	Reference study period
	50 years
	Study assumption

	Occupancy density
	0.033 person/m²
	Calculated

	Electricity consumption
	4,330 kWh/person/year
	OREC-based local ratio

	Water consumption
	120 m³/person/year
	Local statistical ratio

	Household waste
	543 kg/person/year
	Local statistical ratio

	Maritime transport
	6,928.77 km
	France–Guadeloupe assumption


3.4 Modelling tools and impact assessment
The model was implemented in Brightway2 through the Activity Browser graphical interface (version 2.11.2). Ecoinvent 3.12 with the cut-off system model was used as the principal life-cycle inventory database. Environmental impacts were characterized using Environmental Footprint (EF) 3.1. Normalization and weighting were not applied.
Five impact categories were retained for interpretation: global warming potential over 100 years (GWP), fossil resource use (ADP-FF), acidification (AE), particulate-matter formation (PMF) and ozone-depletion potential (ODP). GWP is the principal indicator used to discuss decarbonization, while the additional categories are retained to detect possible burden shifting.
A sensitivity analysis was performed with ReCiPe to test whether the hierarchy of life-cycle stages, hotspots and scenario conclusions depends on the selected LCIA method. The comparison focuses on relative trends rather than absolute values because the two methods use different characterization models and, for some categories, different units.
3.5 Decarbonization scenarios
3.5.1 Electricity-mix scenarios
The reference model uses the reconstructed Guadeloupe electricity mix for 2017, year the project was built. Two prospective scenarios modify only the electricity-production activity, leaving all other inventory parameters unchanged in order to isolate the effect of electricity-system decarbonization.
Scenario 1 represents the observed second-semester 2025 mix reconstructed using the same methodology as the reference. Scenario 2 represents the target 2028 mix associated with Guadeloupe’s energy-programming objective. In each case, the selected mix is applied as a constant mix over the 50-year study period. This is a deliberately static scenario approach: the values should be interpreted as bounding cases rather than as a dynamic forecast of the electricity system.
3.5.2 Material scenario: concrete-to-timber substitution
A complementary material analysis targets the reinforced-concrete superstructure because concrete is one of the principal production-stage contributors. Three parametric scenarios replace an increasing share of the concrete quantity by an engineered-timber alternative: Hybrid25, Hybrid50 and Hybrid75, corresponding to 25%, 50% and 75% substitution levels.
The timber alternative is represented by the ecoinvent glued-laminated-timber production process using European production data because no local engineered-timber inventory is available. These scenarios are restricted to product-stage A1-A3 impacts and are intended as comparative environmental screening scenarios. They do not constitute a complete structural redesign and therefore do not demonstrate mechanical equivalence, code compliance or tropical durability. Transport to Guadeloupe is not included in the reported Hybrid25-Hybrid75 results and should be addressed in a subsequent A1-A4 sensitivity analysis.
4. Results
4.1 Whole-life environmental profile and GWP hotspots
The reference building has a whole-life GWP of approximately 9.73 × 103 kg CO₂-eq/m² over the 50-year study period (Figure 5). The contribution analysis shows a strongly asymmetric profile: operational electricity is the dominant source of climate impact, while production is the second major life-cycle stage and transport and end of life remain comparatively small. (figure 6)  

Figure 6 Distribution of the main hotspots for the GWP indicator
Figure 5 Whole-life environmental profile

For GWP, electricity consumption contributes 86.32% of the whole-life result. The next contributors are household waste (5.02%), structural works (3.57%) and water use contributes (2.37%). While aluminum joinery, replacement, floor and wall finishes, A4 transport, solar domestic-hot-water equipment and end of life each contribute less than 1% individually (Figure 5). This ranking demonstrates that the first decarbonization level is operational electricity, but it also identifies the material hotspots that remain relevant once energy-related emissions are reduced.
Figure 7 presents the contribution of the different materials selected for the study, while Figure 8 highlights the significant contribution of maritime transport to the GWP of module A4.Figure 8 Contribution of each transport type to GWP 
in stage A4
Figure 7 Contribution of the selected materials to the impacts of the production stage


Within structural works, Figure 19further breaks down the contribution of the building’s structural components, enabling the most impactful load-bearing elements to be identified. The superstructure contributes 308.4 kg CO₂-eq/m², corresponding to 87% of the GWP of structural works. 
Figure 10 shows the distribution of this impact by building work package. Structural works are the main contributor, accounting for 71.9% of the total production-stage GWP.
Figure 10 Contribution of each building work package to GWP

Figure 9 : Contribution of structural components to the 
GWP of structural works

The analysis is further disaggregated by material showing concrete production as the main contributor to the impact of structural works. Based on this contribution analysis, the reinforced-concrete superstructure was selected as the intervention scope for the decarbonization scenarios presented in the following section.
4.2 Production-stage hotspots
Within the production stage, joinery and structural works emerge as the main material-related hotspots. Joinery impacts are driven primarily by aluminum production, whereas structural impacts are dominated by concrete, cement-based products and reinforcing steel. A complementary A1–A3 analysis of the structural works shows that they account for 71.9% of product-stage GWP, with the superstructure representing 87% of structural-work GWP. 
This result is important for scenario design. It shows that material decarbonization should not be reduced to concrete substitution alone. Aluminum joinery is the largest production-stage GWP hotspot in the whole-life model, while concrete remains the principal structural hotspot. A complete material strategy should therefore address both mineral structural products and aluminum-intensive envelope components.
4.3 Electricity-mix decarbonization
The electricity scenarios produce the largest reductions in whole-life GWP. The reference 2017 case yields approximately 9,731.54 kg CO₂-eq/m². Substitution of the reconstructed 2025 mix reduces this value to 7,380.68 kg CO₂-eq/m², corresponding to a reduction of about 24.2%. The 2028 target mix reduces GWP to 1,882.30 kg CO₂-eq/m², corresponding to a reduction of approximately 80.7% relative to the reference (Figure 12 and Table 3).
The multicriteria results show that carbon reduction does not necessarily imply improvement in every impact category. Under EF 3.1, the 2025 transition mix reduces GWP, fossil resource use and acidification but increases particulate-matter formation by approximately 11.7% and ozone-depletion potential by approximately 20.7%. The 2028 target mix reduces GWP by 80.7%, fossil resource use by 87.1%, acidification by 81.7% and ODP by 26.9%, while PMF decreases by only about 1.6% because biomass remains present in the target mix.

Figure 12 Whole-life GWP for the reference and electricity-mix scenarios.
Table 3 Whole-life environmental profile under the electricity-mix scenarios (EF 3.1).
	Case
	GWP
kg CO₂-eq/m²
	ADP-FF
MJ/m²
	AE
mol H⁺-eq/m²
	PMF
disease-inc./m²
	ODP
kg CFC-11-eq

	Reference 2017
	9.73E+03
	1.06E+05
	1.02E+02
	6.72E-04
	9.16E-05

	Scenario 2025
	7.38E+03
	9.10E+04
	6.85E+01
	7.51E-04
	1.11E-04

	Scenario 2028
	1.88E+03
	1.37E+04
	1.87E+01
	6.61E-04
	6.70E-05



4.4 Concrete-to-timber product-stage scenarios
The integration of bio-based materials is widely recognized as a means of reducing the carbon impact of buildings. Timber, straw, and other plant fibres can generally reduce embodied emissions while storing biogenic carbon over extended periods (Cascione et al. 2022; Nakano et al. 2018; Schulte et al. 2021). These materials may also provide thermal performance benefits that can reduce cooling demand and therefore impacts associated with the use stage (Ba et al. 2025; Kariuki et al. 2025).
Several studies have demonstrated the benefits of substituting timber for concrete in structural applications (Hart et al. 2021; Hemmati et al. 2024; Lim et al. 2025; Amiri and Junnila 2025). However, these studies were conducted outside tropical island contexts, and their transferability is constrained by cyclone and seismic requirements as well as by specific durability requirements for bio-based materials in humid climates.
Table 4 presents the concrete-to-timber substitution scenarios for hybrid concrete-timber superstructures containing 25%, 50%, and 75% timber, respectively. The resulting GWP reductions are 17.5%, 35.7%, and 53.9% relative to the reinforced-concrete reference case.
Table 4 Relative change in GWP compared with the reference case for each concrete-to-timber substitution scenario
	Scenario
	GWP

	Structure Hybrid 25
	-17.5%

	Structure Hybrid 50
	-35.7%

	Structure Hybrid 75
	-53.9%



To examine how material contributions change with the substitution rate, Figure 14 presents the GWP contribution of each material for all scenarios considered: the reference case and the 25%, 50%, and 75% timber scenarios. This breakdown shows the progressive decrease in the contribution of concrete and the increasing contribution of glued laminated timber as the substitution rate rises.
Figure 13 Total mass per structural scenario
Figure 14 Contribution of each material to GWP
 for each structural scenario



4.5 Displacement-factor analysis
The lower impact of timber relative to concrete is primarily related to the production process of the cement used in concrete. Cement-related impacts are strongly influenced by clinker production, which accounts for nearly 90% of cement-associated emissions and involves both calcination and the combustion of fossil fuels for process heat and electricity generation (Massoumi Nejad et al. 2025). A study of glulam manufacturing shows that process GHG emissions arise mainly from lamella production, transport, and electricity consumption (Nakano et al. 2025). In the scenarios assessed here, these emissions remain substantially lower than those associated with the cement-based reference solution.
To characterize the effectiveness of substitution more precisely, a displacement factor (DF) was calculated for each scenario. This indicator, widely used in the literature on wood-product substitution (Sathre and O’Connor 2010; Amiri and Junnila 2025), relates avoided GHG emissions to the amount of carbon contained in the substituted wood material. A higher DF therefore indicates a greater reduction in GHG emissions per unit of carbon in the substituted wood (Sathre and O’Connor 2010).
The indicator was calculated using Equation 1 (Murray et al. 2024):
	(eq. 1)
where:
DF: displacement factor (dimensionless)
GHGnonwood: GHG emissions from non-wood products or structures obtained from LCA studies (kg CO₂-eq)
GHGwood: GHG emissions from wood products or structures obtained from LCA studies (kg CO₂-eq)
Carbonwood: amount of carbon contained in the wood material, expressed as CO₂-equivalent (kg CO₂-eq)
Carbonnonwood: 0, unless the non-wood material contains biogenic carbon (kg CO₂-eq)
The carbon content of wood was assumed to represent 50% of oven-dry mass. Calculations used an average oven-dry wood density of 543.2 kg/m³ and a moisture content of 12%, expressed as water mass per oven-dry wood mass (Bowers et al. 2020).
	(eq. 2)
Equations 1 and 2 yield the displacement factors reported in Table 5 for the three substitution scenarios. 
Table 5 Displacement factor for each concrete-to-timber substitution scenario.
	Scenario
	DF
	interpretation

	Hybrid25 Structure
	1.20
	Stable substitution efficiency

	Hybrid50 Structure
	1.22
	Stable substitution efficiency

	Hybrid75 Structure
	1.23
	Stable substitution efficiency



The displacement factor remains remarkably stable across the three substitution scenarios, increasing slightly from 1.20 for Hybrid25 to 1.22 for Hybrid50 and 1.23 for Hybrid75. This result indicates that the carbon efficiency of concrete-to-timber substitution is maintained as the substitution rate increases. In parallel, GWP reductions increase to 17.5%, 35.7% and 53.9% for the 25%, 50% and 75% substitution scenarios, respectively. The combination of an almost constant displacement factor and an approximately proportional increase in GWP reduction suggests that no substantial diminishing return occurs within the investigated substitution range. Hybrid75 therefore provides the largest absolute GWP reduction while maintaining substitution efficiency comparable to the lower substitution scenarios.
5. Discussion
The regionalized cradle-to-grave LCA identifies operational electricity as the dominant environmental hotspot of the case-study building, accounting for approximately 86.32% of total GWP. This result confirms that, under current Guadeloupe conditions, electricity supply and operational energy demand constitute the primary targets for building decarbonization. The prospective electricity-mix scenarios support this conclusion, with whole-life GWP decreasing from approximately 9,731.54 kg CO₂-eq/m² in the reference case to 7,380.68 kg CO₂-eq/m² under the 2025 mix and 1,882.30 kg CO₂-eq/m² under the 2028 target mix.
The hotspot analysis also identifies significant embodied-carbon reduction opportunities. At the production stage, structural works account for 71.9% of GWP, with the reinforced-concrete superstructure representing 87% of structural-work impacts. Concrete-to-timber substitution therefore provides a targeted response to an identified production-stage hotspot. The Hybrid25, Hybrid50 and Hybrid75 scenarios reduce product-stage GWP by 17.5%, 35.7% and 53.9%, respectively. Their displacement factors of 1.20, 1.22 and 1.23 indicate that substitution efficiency remains relatively stable as the timber share increases.
These results establish a hierarchy of complementary decarbonization pathways. Under current conditions, reducing electricity-related impacts provides the largest whole-life benefit. As the electricity mix decarbonizes, however, embodied impacts become relatively more important, increasing the relevance of material efficiency and lower-carbon structural systems. Passive and bioclimatic measures that reduce cooling and electricity demand represent an additional complementary lever, although they were not quantitatively assessed in this study.
The island context remains an important limitation for material substitution. The timber scenarios cover A1–A3 and use European ecoinvent data; transport to Guadeloupe is therefore not included. Future work should extend the comparison to A1–A4, investigate alternative timber supply chains and local or regional bio-based resources, and verify structural and durability requirements under humid tropical, seismic and cyclonic conditions. These developments would allow the environmental benefits identified at product stage to be assessed within the broader constraints of island construction.
6. Conclusion
This study demonstrates the value of regionalized LCA as a decision-support framework for decarbonizing social housing in tropical island territories. Applied to an actual building in Guadeloupe, the cradle-to-grave assessment first identifies the dominant sources of greenhouse-gas emissions and then uses this diagnosis to prioritize mitigation strategies.
Operational electricity is the dominant whole-life GWP hotspot, making electricity-system decarbonization and energy-demand reduction the primary intervention pathways under current conditions. At the production stage, structural works constitute a major hotspot, and the focused concrete-to-timber analysis shows that progressive substitution can reduce product-stage GWP by 17.5%, 35.7% and 53.9% for the Hybrid25, Hybrid50 and Hybrid75 scenarios, respectively, while maintaining relatively stable displacement factors of 1.20, 1.22 and 1.23.
The results therefore support an integrated decarbonization strategy combining operational-energy decarbonization, demand reduction and embodied-carbon mitigation. Rather than considering these measures independently, their priority should evolve according to the hotspots identified by the LCA. For Guadeloupe, further regionalization of material supply, particularly the inclusion of transport and local or regional bio-based alternatives, will be necessary to translate these environmental gains into robust territorial construction strategies.
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Pareto GWP100
Contribution GWP	Operational energy use	MSW	Structural works	Operational water use	Replacement	Floor and wall finishes	Transport A4	Joinery	Domestic hot water	End life	0.86318965842487871	5.0218439790689899E-2	3.5674722849584881E-2	2.3690076250210471E-2	6.5166672931132397E-3	5.9443905220163936E-3	5.237217573950197E-3	4.9988745616763612E-3	1.6834810895411121E-3	1.5114264969648169E-3	

Absolute value	
GWP	ADP-FF	AE	PMF	ODP	9731.5400025817398	106120.20385493001	101.9096734703582	6.7184330070993838E-4	9.1636825428067654E-5	
logarithmic scale

GWP	Deep sea transport	Road freight	0.6219925515396274	0.37800744846037271	Aluminium	GWP	ADP-FF	AE	PMF	ODP	49.181105636874179	541.46104858969818	0.31177007299165027	4.119379012580096E-6	4.9253535410507928E-7	Concrete	GWP	ADP-FF	AE	PMF	ODP	166.29301174487185	983.73200210966422	0.70511478952063411	7.6451330082960805E-6	1.3867338217030343E-6	Cement mortar	GWP	ADP-FF	AE	PMF	ODP	128.11186372755117	773.88447484914798	0.53034039151695389	5.6219301301214799E-6	5.7031762879231945E-7	Wood	GWP	ADP-FF	AE	PMF	ODP	1.4347182615219529	19.623657917072507	1.0360903403797139E-2	2.8295496139787152E-7	1.4009715084087104E-8	Steel	GWP	ADP-FF	AE	PMF	ODP	92.270642951099504	983.08876600077838	0.36822217611341118	8.9823347016501858E-6	5.4641220547627496E-7	Ceramic tile	GWP	ADP-FF	AE	PMF	ODP	18.883175205497221	256.16393453084618	0.1039782526226881	5.0109997896027689E-5	3.0400155214538091E-7	Solar collector system	GWP	ADP-FF	AE	PMF	ODP	16.382862877437251	193.86567495498349	0.20086454119236141	1.550053819368153E-6	8.2899431038596711E-7	Glass	GWP	ADP-FF	AE	PMF	ODP	1.5438359939252515	19.437624902484522	6.9276696783831119E-3	7.5155338812695273E-8	1.8723508352541642E-8	Gypsum plaster board	GWP	ADP-FF	AE	PMF	ODP	7.4834422789284876	84.9115204269348	4.9172221975715823E-2	8.3174520801469602E-7	2.7308661839787121E-7	Stone wool	GWP	ADP-FF	AE	PMF	ODP	0.62386014463908868	7.250528132200289	5.115259545924955E-3	4.2452540587721178E-8	1.383556241025358E-8	Score	GWP	ADP-FF	AE	PMF	ODP	483.03972323594331	3875.5987222979402	2.3054044662201312	7.9330614764565251E-5	4.4816699546006377E-6	Rest (+)	GWP	ADP-FF	AE	PMF	ODP	2.4500799269411289E-6	2.7795102230498969E-5	1.8991171486099079E-8	9.875926711571016E-13	5.0112708628650165E-14	Rest (-)	GWP	ADP-FF	AE	PMF	ODP	-6.1139302778290272E-6	-5.0632600201439004E-5	-2.3407050635422529E-8	-4.2849505783086798E-13	-3.4620496702884325E-14	



GWP	Superstructure	Foundation	308.44181296176947	37.89697202665311	Kg CO2 eq / m2
GWP	Structural works	Joinery	Floor and wall finishes	Domestic hot water	Roof structure / Roofing	Partitions	0.71871934292694828	0.1197584202152958	0.1007096216413655	3.3916182828005077E-2	1.549239574876585E-2	1.1404036639619209E-2	GWP	Reference 2017	Scenario 2025	Scenario 2028	9731.5400025817398	7380.6791840788037	1882.299813786434	
Whole-life GWP
 (kg CO2-ep/m2)

concrete, 37MPa	




Reinforced concrete Structure	 Hybrid25 Structure	 Hybrid50 Structure	Hybrid75 Structure 	1.2576275237202486	0.94322064279018636	0.62881376186012428	0.31440688093006214	reinforcing steel	
Reinforced concrete Structure	 Hybrid25 Structure	 Hybrid50 Structure	Hybrid75 Structure 	3.4556084590048428E-2	2.6724584879055286E-2	1.781638991937019E-2	8.9081949596850948E-3	cement mortar	
Reinforced concrete Structure	 Hybrid25 Structure	 Hybrid50 Structure	Hybrid75 Structure 	0.30175714395727832	0.26245628384102054	0.22315542372476282	0.18385456360850502	glued laminated timber	
Reinforced concrete Structure	 Hybrid25 Structure	 Hybrid50 Structure	Hybrid75 Structure 	0	2.5617872658181468E-2	5.1235745316362935E-2	7.6757453489370492E-2	
Mass (Tonne / m2)




concrete, 37MPa	
Reinforced concrete Structure	 Hybrid25 Structure	 Hybrid50 Structure	Hybrid75 Structure 	143.271190651616	107.453392988712	71.635595325807984	35.817797662903992	reinforcing steel	
Reinforced concrete Structure	 Hybrid25 Structure	 Hybrid50 Structure	Hybrid75 Structure 	89.146965082305186	77.339420038291252	65.827063620377672	54.314707202464092	cement mortar	
Reinforced concrete Structure	 Hybrid25 Structure	 Hybrid50 Structure	Hybrid75 Structure 	76.023663579181729	58.66565946717197	39.110439644781337	19.577191979494479	glued laminated timber	
Reinforced concrete Structure	 Hybrid25 Structure	 Hybrid50 Structure	Hybrid75 Structure 	8.4429587436285978	16.868029862800359	25.22155048414475	
Kg CO2 eq / m2
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