Supplementary data
This Supplementary Material provides component-level results and additional descriptive analyses supporting the sensitivity assessment of the phase-change-material (PCM) proxy feedstocks. Table S1 reports the contributions of the individual mortar components to total Cumulative Energy Demand (CED) and IPCC Global Warming Potential (GWP 100a) under the four mutually exclusive proxy-feedstock scenarios. Fig. S1 and S2 provide descriptive visualizations of the variability in normalized IPCC GWP 100a and total CED, respectively, across the palm-oil, palm-kernel-oil, coconut-oil, and soybean-oil scenarios.
S1. Component-level contributions to total CED and IPCC GWP 100a
The component-level analysis was performed to identify the principal processes contributing to the environmental impacts of the NRG-Wood mortar under each PCM proxy-feedstock scenario. The results reported in Table S1 are expressed for 1 m³ of NRG-Wood mortar and normalized by its volumetric thermal capacity. Cement contributed consistently to IPCC GWP 100a across all four scenarios, whereas the PCM-containing NRG-Wood aggregates were the dominant contributor to total CED. The variability among the scenarios was therefore primarily associated with the environmental profiles of the alternative natural-oil proxy datasets.

Table S1. Component-level contributions to total Cumulative Energy Demand (CED) and IPCC Global Warming Potential over 100 years (GWP 100a) for 1 m³ of NRG-Wood mortar, normalized by volumetric thermal capacity, under the four PCM proxy-feedstock scenarios.
	
Component
	NRG-Wood mortar 
(Palm kernel oil)
	NRG-Wood mortar 
(Palm oil)
	NRG-Wood mortar 
(Coconut oil)
	NRG-Wood mortar (Soybean oil)

	
	EE/ρ×Cp
GJ/(J/(cm³×K))
	CO2/ρ×Cp
kg CO2-eq/ (J/(cm³×K))
	EE/ρ×Cp
GJ/(J/(cm³×K))
	CO2/ρ×Cp
kg CO2-eq/ (J/(cm³×K))
	EE/ρ×Cp
GJ/(J/(cm³×K))
	CO2/ρ×Cp
kg CO2-eq/ (J/(cm³×K))
	EE/ρ×Cp
GJ/(J/(cm³×K))
	CO2/ρ×Cp
kg CO2-eq/ (J/(cm³×K))

	Cement
	0.384
	128.262
	0.384
	128.262
	0.384
	128.262
	0.384
	128.262

	Sand
	0.011
	0.776
	0.011
	0.776
	0.011
	0.776
	0.011
	0.776

	Tap Water
	0.0004
	0.018
	0.000
	0.018
	0.000
	0.018
	0.000
	0.018

	S.P.
	0.026
	1.951
	0.026
	1.950
	0.026
	1.950
	0.026
	1.950

	NRG-Wood Aggregates
	2.145
	86.393
	1.893
	78.019
	2.900
	86.802
	1.830
	146.644

	Electricity
	0.0006
	0.031
	0.001
	0.031
	0.001
	0.031
	0.001
	0.031

	Total
	2.565
	216.494
	2.314
	208.324
	3.331
	218.536
	2.251
	277.765


*CED = Cumulative Energy Demand; GWP 100a = IPCC Global Warming Potential over 100 years; S.P. = superplasticizer; PCM = phase change material.
S2. Descriptive analysis of proxy-feedstock variability
The variability associated with PCM feedstock selection was evaluated using the four independent proxy scenarios. Normalized IPCC GWP 100a had a mean value of 230.281 ± 31.963 kg CO₂-eq/(J/(cm³×K)), with an observed range of 208.325–277.766 kg CO₂-eq/(J/(cm³×K)). Normalized total CED had a mean value of 2.614 ± 0.497 GJ/(J/(cm³×K)), with an observed range of 2.247–3.329 GJ/(J/(cm³×K)). The reported dispersion values represent the sample standard deviation across the four proxy-feedstock scenarios.
Fig. S1 and S2 present normal curves constructed using the corresponding scenario means and sample standard deviations. The observed minimum and maximum values are also indicated. Because only four proxy scenarios were evaluated, these curves are provided solely as descriptive visualizations of central tendency and dispersion; they are not intended to demonstrate that the underlying results follow a normal probability distribution or to support inferential statistical conclusions.
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	Figure S1. Descriptive normal curve of the normalized IPCC GWP 100a values for 1 m3 of NRG-Wood mortar under the four PCM proxy-feedstock scenarios.
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	Figure S2. Descriptive normal curve of the normalized total CED values for 1 m³ of NRG-Wood mortar under the four PCM proxy-feedstock scenarios.
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