


Supplementary Table S1. Database-specific search strategies and search-term framework used to identify expanded-perlite and bio-based cementitious-material studies.
	Database / source
	Search field / role
	 Search strategy
	Limits / handling
	Search timing

	Scopus
	TITLE-ABS-KEY
	“expanded perlite” OR “perlite aggregate” OR “perlite powder” OR “waste perlite” OR “ground perlite” OR “hempcrete” OR “hemp fiber” OR “hemp fibre” OR “rice husk ash” OR “rice husk concrete” OR “date palm fiber” OR “date palm fibre” OR “date palm ash” OR “kenaf fiber” OR “kenaf fibre” OR “bamboo fiber” OR “bamboo fibre” OR “bamboo ash” OR “corn stalk ash” OR “corn stalk fiber” OR “wheat straw ash” OR “wheat straw fiber” OR “palm oil fuel ash”
AND
“mortar” OR “concrete” OR “cementitious composite” OR “cement mortar” OR “geopolymer”
AND
“thermal conductivity” OR “compressive strength” OR “water absorption” OR “sound absorption” OR “hygrothermal” OR “embodied carbon” OR “carbon footprint” OR “life cycle assessment” OR “LCA”.
	English; publication years 2010-2026; document types: Article, Review, and Conference Paper.
	13 April 2026

	Web of Science 
	Title (TI), Abstract (AB), and Author Keywords (AK)
	(TI=("expanded perlite" OR "perlite aggregate" OR "perlite powder" OR "waste perlite" OR hempcrete OR "hemp fiber" OR "hemp fibre" OR "rice husk ash" OR "date palm fiber" OR "date palm fibre" OR "date palm ash" OR "kenaf fiber" OR "kenaf fibre" OR "bamboo fiber" OR "bamboo fibre" OR "corn stalk ash" OR "wheat straw ash" OR "palm oil fuel ash") OR AB=("expanded perlite" OR "perlite aggregate" OR "perlite powder" OR "waste perlite" OR hempcrete OR "hemp fiber" OR "hemp fibre" OR "rice husk ash" OR "date palm fiber" OR "date palm fibre" OR "date palm ash" OR "kenaf fiber" OR "kenaf fibre" OR "bamboo fiber" OR "bamboo fibre" OR "corn stalk ash" OR "wheat straw ash" OR "palm oil fuel ash") OR AK=("expanded perlite" OR "perlite aggregate" OR "perlite powder" OR "waste perlite" OR hempcrete OR "hemp fiber" OR "hemp fibre" OR "rice husk ash" OR "date palm fiber" OR "date palm fibre" OR "date palm ash" OR "kenaf fiber" OR "kenaf fibre" OR "bamboo fiber" OR "bamboo fibre" OR "corn stalk ash" OR "wheat straw ash" OR "palm oil fuel ash"))
AND
(TI=(mortar OR concrete OR cementitious OR geopolymer) OR AB=(mortar OR concrete OR cementitious OR geopolymer) OR AK=(mortar OR concrete OR cementitious OR geopolymer))
AND
(TI=("thermal conductivity" OR "compressive strength" OR "water absorption") OR AB=("thermal conductivity" OR "compressive strength" OR "water absorption") OR AK=("thermal conductivity" OR "compressive strength" OR "water absorption"))
	English; publication years 2010-2026; document types: Article, Review, and Proceedings Paper.
	13 April 2026

	ScienceDirect
	Title, abstract or author-specified keywords
	(“perlite” OR “hemp” OR “rice husk” OR “date palm fiber” OR “bamboo”)
AND
(“mortar” OR “concrete”)
AND
(“thermal conductivity” OR “compressive strength”)
	English; publication years 2010-2026. 
Article and Review.
	13 April 2026












Supplementary Table S2. Study-level methodological appraisal of selected studies within the review corpus.
	Ref.
	Material composition and dosage/replacement basis
	Test method/standard
	Control/reference comparison
	Replicates/ sample size
	Moisture/ conditioning
	Curing procedure/test age
	Uncertainty/variability reporting
	 Methodological rigor

	20
	High
	High
	Moderate
	High
	Low
	N/A
	High
	Moderate

	21
	Moderate
	Moderate
	High
	Low
	High
	N/A
	Moderate
	Low

	22
	Moderate
	High
	High
	Low
	High
	N/A
	Low
	Low

	23
	Moderate
	High
	Moderate
	Low
	Moderate
	Low
	Low
	Low

	24
	High
	High
	High
	High
	Moderate
	High
	Low
	Moderate

	25
	High
	Moderate
	High
	Low
	High
	High
	High
	Moderate

	26
	High
	Moderate
	High
	Low
	High
	High
	Low
	Low

	27
	High
	High
	High
	High
	High
	Moderate
	Moderate
	Moderate

	28
	High
	Moderate
	High
	Moderate
	Moderate
	High
	Moderate
	Moderate

	29
	High
	High
	High
	High
	High
	High
	Moderate
	High

	30
	Low
	High
	High
	N/A
	N/A
	N/A
	High
	Moderate

	31
	High
	High
	High
	High
	High
	High
	High
	High

	32
	Low
	High
	Low
	High
	High
	High
	High
	Low

	33
	High
	High
	High
	High
	High
	High
	High
	High

	35
	High
	High
	High
	Moderate
	High
	High
	Moderate
	Moderate

	36
	High
	High
	High
	Moderate
	High
	High
	Low
	Moderate

	37
	High
	High
	High
	High
	High
	High
	High
	High

	45
	Low
	Moderate
	High
	High
	High
	N/A
	Low
	Low

	46
	High
	Moderate
	High
	Moderate
	High
	High
	Moderate
	Moderate

	47
	High
	High
	High
	Moderate
	Moderate
	Moderate
	High
	Moderate

	48
	High
	High
	High
	High
	High
	High
	Moderate
	High

	49
	High
	High
	High
	High
	High
	High
	High
	High

	50
	High
	High
	High
	High
	High
	High
	Moderate
	High

	51
	High
	Moderate
	High
	High
	N/A
	N/A
	High
	High

	52
	High
	Moderate
	High
	Moderate
	Moderate
	High
	Moderate
	Moderate

	53
	High
	Moderate
	High
	High
	High
	High
	High
	High

	54
	High
	High
	High
	Moderate
	Moderate
	High
	Moderate
	Moderate

	56
	High
	High
	High
	Moderate
	Moderate
	Moderate
	Moderate
	Moderate

	57
	High
	High
	High
	Moderate
	High
	High
	Low
	Moderate

	58
	High
	High
	High
	High
	High
	High
	Moderate
	High

	59
	High
	High
	High
	High
	High
	High
	Low
	Moderate

	60
	High
	High
	High
	Moderate
	High
	High
	Low
	Moderate

	61
	High
	High
	High
	Moderate
	Low
	High
	Moderate
	Moderate

	62
	High
	High
	High
	High
	High
	High
	Moderate
	High

	63
	High
	High
	High
	High
	High
	High
	Moderate
	High

	64
	High
	High
	High
	High
	High
	N/A
	High
	High

	65
	High
	High
	High
	High
	High
	Moderate
	Moderate
	Moderate

	66
	High
	High
	High
	High
	Moderate
	N/A
	High
	High

	67
	High
	Moderate
	High
	Moderate
	Moderate
	Moderate
	High
	Moderate

	68
	High
	High
	High
	High
	High
	High
	High
	High

	69
	High
	High
	High
	High
	High
	High
	High
	High

	70
	High
	High
	High
	Moderate
	Moderate
	High
	Low
	Moderate

	71
	High
	High
	High
	High
	High
	Moderate
	High
	High

	72
	High
	High
	High
	Moderate
	High
	Moderate
	Moderate
	Moderate

	73
	High
	High
	High
	Moderate
	Moderate
	Moderate
	Moderate
	Moderate

	74
	High
	High
	High
	High
	High
	Moderate
	Moderate
	Moderate

	75
	High
	High
	High
	High
	Moderate
	High
	Moderate
	Moderate

	76
	High
	High
	High
	High
	High
	High
	High
	High

	77
	High
	High
	High
	High
	High
	Moderate
	Moderate
	Moderate

	78
	High
	High
	High
	High
	Moderate
	High
	High
	High

	79
	High
	High
	High
	High
	High
	High
	High
	High

	80
	High
	High
	High
	High
	High
	High
	High
	High

	81
	High
	Moderate
	High
	High
	Moderate
	High
	Low
	Moderate

	82
	High
	High
	High
	High
	High
	High
	Moderate
	High

	83
	High
	High
	High
	High
	High
	High
	High
	High

	84
	High
	Moderate
	High
	High
	High
	High
	Low
	Moderate

	85
	High
	High
	High
	High
	Moderate
	High
	Low
	Moderate

	86
	High
	Moderate
	High
	Moderate
	Moderate
	High
	Low
	Moderate

	87
	High
	High
	High
	High
	High
	High
	High
	High

	88
	High
	High
	Moderate
	High
	High
	High
	High
	High

	89
	High
	High
	High
	High
	High
	High
	High
	High

	90
	High
	High
	High
	High
	High
	High
	Moderate
	High

	92
	High
	High
	High
	High
	High
	Moderate
	Moderate
	Moderate

	93
	High
	Moderate
	High
	High
	Moderate
	High
	High
	Moderate

	95
	High
	High
	High
	Moderate
	Low
	High
	High
	Moderate

	96
	High
	Moderate
	High
	High
	Moderate
	High
	Moderate
	Moderate

	97
	High
	High
	High
	High
	Low
	Moderate
	Low
	Low

	98
	High
	Moderate
	High
	Low
	High
	High
	Low
	Low

	99
	High
	High
	High
	High
	High
	High
	High
	High

	100
	High
	High
	High
	High
	Moderate
	High
	High
	High

	101
	High
	High
	High
	High
	High
	High
	High
	High

	102
	High
	Moderate
	High
	Low
	Moderate
	High
	Low
	Low

	103
	High
	High
	High
	High
	High
	High
	High
	High

	104
	High
	High
	High
	High
	Low
	High
	Moderate
	Moderate

	105
	High
	High
	High
	High
	Low
	High
	High
	Moderate

	106
	High
	High
	High
	High
	High
	High
	Moderate
	High

	108
	High
	High
	High
	High
	Moderate
	High
	High
	High

	109
	High
	High
	High
	High
	Moderate
	High
	High
	High

	112
	High
	High
	High
	High
	High
	High
	High
	High

	113
	High
	High
	High
	High
	High
	High
	High
	High

	114
	High
	High
	High
	High
	High
	N/A
	Moderate
	High

	120
	High
	High
	High
	High
	Moderate
	High
	High
	High

	124
	High
	High
	High
	Moderate
	High
	High
	High
	High

	125
	High
	High
	High
	Moderate
	High
	High
	Low
	Moderate

	126
	High
	High
	High
	Moderate
	High
	Moderate
	Low
	Moderate

	127
	Moderate
	High
	High
	High
	High
	Moderate
	High
	Moderate

	128
	High
	High
	High
	High
	High
	High
	Moderate
	High

	130
	High
	High
	High
	Moderate
	Moderate
	High
	High
	Moderate

	131
	High
	High
	High
	High
	High
	High
	High
	High

	132
	High
	High
	High
	High
	High
	N/A
	High
	High

	133
	High
	High
	High
	Moderate
	High
	High
	High
	High

	134
	High
	High
	High
	High
	Moderate
	High
	High
	High

	135
	High
	Moderate
	High
	Moderate
	Moderate
	Moderate
	High
	Moderate

	136
	High
	High
	High
	Moderate
	High
	Moderate
	High
	Moderate

	138
	Moderate
	High
	High
	High
	High
	Low
	Moderate
	Moderate

	139
	High
	High
	High
	Low
	Low
	Low
	Low
	Low

	140
	High
	High
	High
	High
	High
	High
	High
	High

	141
	High
	High
	High
	High
	High
	High
	High
	High

	142
	High
	High
	High
	High
	High
	High
	High
	High














Supplementary Table S3. Traceability dataset for the Ashby-style comparative performance map.
	Source 
	Material class
	Mixture details
	Curing / test age
	Moisture / conditioning
	Test method(s)
	Density used for CS plot (kg/m³)
	Compressive strength (MPa)
	Density used for λ plot (kg/m³)
	Thermal conductivity, λ (W/m·K)

	(Ahmad et al., 2018)	Bio-based lightweight aggregate (corn-stalk/MPC)
	MPC–fly-ash matrix + 5% nominal large corn stalk (LCS), 11.8 mm; W/B=0.100
	CS: tested from 1 h to 28 d; plotted CS value: 28 d; λ: 28 d
	λ specimens oven-dried at 50 °C to constant mass, then conditioned to 25 °C before testing; CS specimen moisture state: NR
	CS method: Instron 8501, hydraulic servo-controlled; λ method: TC3000E thermal conductivity meter
	1656.983
	20.816
	1656.983
	0.643

	(Ahmad et al., 2018)	Bio-based lightweight aggregate (corn-stalk/MPC)
	MPC–fly-ash matrix + 10% nominal large corn stalk (LCS), 11.8 mm; W/B=0.100
	CS: tested from 1 h to 28 d; plotted CS value: 28 d; λ: 28 d
	λ specimens oven-dried at 50 °C to constant mass, then conditioned to 25 °C before testing; CS specimen moisture state: NR
	CS method: Instron 8501, hydraulic servo-controlled; λ method: TC3000E thermal conductivity meter
	1395.329
	11.796
	1395.329
	0.467

	(Ahmad et al., 2018)	Bio-based lightweight aggregate (corn-stalk/MPC)
	MPC–fly-ash matrix + 15% nominal large corn stalk (LCS), 11.8 mm; W/B=0.156
	CS: tested from 1 h to 28 d; plotted CS value: 28 d; λ: 28 d
	λ specimens oven-dried at 50 °C to constant mass, then conditioned to 25 °C before testing; CS specimen moisture state: NR
	CS method: Instron 8501, hydraulic servo-controlled; λ method: TC3000E thermal conductivity meter
	1185.195
	9.686
	1185.195
	0.318

	(Ahmad et al., 2018)	Bio-based lightweight aggregate (corn-stalk/MPC)
	MPC–fly-ash matrix + 20% nominal large corn stalk (LCS), 11.8 mm; W/B=0.218
	CS: tested from 1 h to 28 d; plotted CS value: 28 d; λ: 28 d
	λ specimens oven-dried at 50 °C to constant mass, then conditioned to 25 °C before testing; CS specimen moisture state: NR
	CS method: Instron 8501, hydraulic servo-controlled; λ method: TC3000E thermal conductivity meter
	1083.401
	6.980
	1083.401
	0.192

	(Ahmad et al., 2018)	Bio-based lightweight aggregate (corn-stalk/MPC)
	MPC–fly-ash matrix + 25% nominal large corn stalk (LCS), 11.8 mm; W/B=0.224
	CS: tested from 1 h to 28 d; plotted CS value: 28 d; λ: 28 d
	λ specimens oven-dried at 50 °C to constant mass, then conditioned to 25 °C before testing; CS specimen moisture state: NR
	CS method: Instron 8501, hydraulic servo-controlled; λ method: TC3000E thermal conductivity meter
	684.507
	5.084
	684.507
	0.167

	(Ahmad et al., 2018)	Bio-based lightweight aggregate (corn-stalk/MPC)
	MPC–fly-ash matrix + 30% nominal large corn stalk (LCS), 11.8 mm; W/B=0.333
	CS: tested from 1 h to 28 d; plotted CS value: 28 d; λ: 28 d
	λ specimens oven-dried at 50 °C to constant mass, then conditioned to 25 °C before testing; CS specimen moisture state: NR
	CS method: Instron 8501, hydraulic servo-controlled; λ method: TC3000E thermal conductivity meter
	556.674
	1.749
	556.674
	0.051

	(Ahmad et al., 2018)	Bio-based lightweight aggregate (corn-stalk/MPC)
	MPC–fly-ash matrix + 5% nominal small corn stalk (SCS), 7.0 mm; W/B=0.124
	CS: tested from 1 h to 28 d; plotted CS value: 28 d; λ: 28 d
	λ specimens oven-dried at 50 °C to constant mass, then conditioned to 25 °C before testing; CS specimen moisture state: NR
	CS method: Instron 8501, hydraulic servo-controlled; λ method: TC3000E thermal conductivity meter
	1853.601
	28.367
	1853.601
	0.998

	(Ahmad et al., 2018)	Bio-based lightweight aggregate (corn-stalk/MPC)
	MPC–fly-ash matrix + 10% nominal small corn stalk (SCS), 7.0 mm; W/B=0.100
	CS: tested from 1 h to 28 d; plotted CS value: 28 d; λ: 28 d
	λ specimens oven-dried at 50 °C to constant mass, then conditioned to 25 °C before testing; CS specimen moisture state: NR
	CS method: Instron 8501, hydraulic servo-controlled; λ method: TC3000E thermal conductivity meter
	1665.071
	24.490
	1665.071
	0.654

	(Ahmad et al., 2018)	Bio-based lightweight aggregate (corn-stalk/MPC)
	MPC–fly-ash matrix + 15% nominal small corn stalk (SCS), 7.0 mm; W/B=0.130
	CS: tested from 1 h to 28 d; plotted CS value: 28 d; λ: 28 d
	λ specimens oven-dried at 50 °C to constant mass, then conditioned to 25 °C before testing; CS specimen moisture state: NR
	CS method: Instron 8501, hydraulic servo-controlled; λ method: TC3000E thermal conductivity meter
	1335.198
	12.473
	1335.198
	0.443

	(Ahmad et al., 2018)	Bio-based lightweight aggregate (corn-stalk/MPC)
	MPC–fly-ash matrix + 20% nominal small corn stalk (SCS), 7.0 mm; W/B=0.159
	CS: tested from 1 h to 28 d; plotted CS value: 28 d; λ: 28 d
	λ specimens oven-dried at 50 °C to constant mass, then conditioned to 25 °C before testing; CS specimen moisture state: NR
	CS method: Instron 8501, hydraulic servo-controlled; λ method: TC3000E thermal conductivity meter
	1048.218
	9.441
	1048.218
	0.213

	(Ahmad et al., 2018)	Bio-based lightweight aggregate (corn-stalk/MPC)
	MPC–fly-ash matrix + 25% nominal small corn stalk (SCS), 7.0 mm; W/B=0.259
	CS: tested from 1 h to 28 d; plotted CS value: 28 d; λ: 28 d
	λ specimens oven-dried at 50 °C to constant mass, then conditioned to 25 °C before testing; CS specimen moisture state: NR
	CS method: Instron 8501, hydraulic servo-controlled; λ method: TC3000E thermal conductivity meter
	816.937
	6.269
	816.937
	0.180

	(Ahmad et al., 2018)	Bio-based lightweight aggregate (corn-stalk/MPC)
	MPC–fly-ash matrix + 30% nominal small corn stalk (SCS), 7.0 mm; W/B=0.374
	CS: tested from 1 h to 28 d; plotted CS value: 28 d; λ: 28 d
	λ specimens oven-dried at 50 °C to constant mass, then conditioned to 25 °C before testing; CS specimen moisture state: NR
	CS method: Instron 8501, hydraulic servo-controlled; λ method: TC3000E thermal conductivity meter
	709.267
	2.598
	709.267
	0.099

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	A: 80/12/8 vol% hemp/lime/water; air-dried hurd
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	309 ± 11
	0.318 ± 0.013
	309 ± 11
	0.047 ± 0.007

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	A: 80/12/8 vol%; hurd pre-treated 120 °C for 6 h
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	312 ± 14
	0.331 ± 0.019
	312 ± 14
	0.057 ± 0.009

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	A: 80/12/8 vol%; hurd pre-treated 160 °C for 6 h
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	298 ± 9
	0.325 ± 0.028
	298 ± 9
	0.063 ± 0.004

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	A: 80/12/8 vol%; hurd pre-treated 200 °C for 6 h
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	281 ± 11
	0.383 ± 0.016
	281 ± 11
	0.072 ± 0.002

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	A: 80/12/8 vol%; hurd pre-treated 240 °C for 6 h
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	240 ± 15
	0.466 ± 0.022
	240 ± 15
	0.080 ± 0.001

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	A: 80/12/8 vol%; hurd pre-treated 280 °C for 6 h
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	225 ± 20
	0.515 ± 0.031
	225 ± 20
	0.081 ± 0.002

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	B: 75/15/10 vol% hemp/lime/water; air-dried hurd
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	382 ± 17
	0.334 ± 0.022
	382 ± 17
	0.088 ± 0.007

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	B: 75/15/10 vol%; hurd pre-treated 120 °C for 6 h
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	400 ± 5
	0.452 ± 0.042
	400 ± 5
	0.089 ± 0.011

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	B: 75/15/10 vol%; hurd pre-treated 160 °C for 6 h
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	379 ± 13
	0.375 ± 0.032
	379 ± 13
	0.096 ± 0.007

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	B: 75/15/10 vol%; hurd pre-treated 200 °C for 6 h
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	362 ± 16
	0.498 ± 0.032
	362 ± 16
	0.118 ± 0.007

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	B: 75/15/10 vol%; hurd pre-treated 240 °C for 6 h
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	321 ± 18
	0.511 ± 0.011
	321 ± 18
	0.134 ± 0.006

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	B: 75/15/10 vol%; hurd pre-treated 280 °C for 6 h
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	298 ± 22
	0.540 ± 0.026
	298 ± 22
	0.142 ± 0.008

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	C: 65/20/15 vol% hemp/lime/water; air-dried hurd
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	469 ± 10
	0.512 ± 0.018
	469 ± 10
	0.121 ± 0.005

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	C: 65/20/15 vol%; hurd pre-treated 120 °C for 6 h
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	451 ± 26
	0.513 ± 0.019
	451 ± 26
	0.128 ± 0.007

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	C: 65/20/15 vol%; hurd pre-treated 160 °C for 6 h
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	443 ± 16
	0.532 ± 0.018
	443 ± 16
	0.137 ± 0.002

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	C: 65/20/15 vol%; hurd pre-treated 200 °C for 6 h
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	438 ± 11
	0.677 ± 0.012
	438 ± 11
	0.149 ± 0.007

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	C: 65/20/15 vol%; hurd pre-treated 240 °C for 6 h
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	432 ± 17
	0.777 ± 0.022
	432 ± 17
	0.156 ± 0.005

	(D’Eusanio et al., 2024)	Bio-based lightweight aggregate (hempcrete)
	C: 65/20/15 vol%; hurd pre-treated 280 °C for 6 h
	CS: 28 d; λ: 28 d
	Specimen pre-test moisture state for CS/λ not separately specified; density based on mass after 28 d curing
	CS: Tecnotest compression test machine; λ: KD2 Pro, ASTM D5334-08, transient-line heat-source method
	418 ± 17
	0.829 ± 0.026
	418 ± 17
	0.166 ± 0.003

	(Sengul et al., 2011)	Reference concrete
	NC; 0% EP; cement 317; water 175; sand 1517; EP 0; SP 4.8; AEA 1.0 kg/m³; effective w/c=0.55; EP 2–4 mm
	24 h in mold; lime-saturated water at 20 °C to 28 d; then 20 °C/50% RH; tests at 35 d
	CS/mechanical tests: air-dry; λ test: oven-dry



	CS: EN 206 / EN 12390; three 70-mm cubes. λ: EN 12667
	1937
	28.80
	1833
	0.60

	(Sengul et al., 2011)	Expanded-perlite aggregate concrete
	EPC20; 20 vol% sand replacement by EP; cement 337; water 185; pre-absorption water 37; sand 1288; EP 17; SP 5.1; AEA 1.0 kg/m³; effective w/c=0.55; EP 2–4 mm
	24 h in mold; lime-saturated water at 20 °C to 28 d; then 20 °C/50% RH; tests at 35 d
	CS/mechanical tests: air-dry; λ test: oven-dry
	CS: EN 206 / EN 12390; three 70-mm cubes. λ: EN 12667
	1775
	17.30
	1677
	0.57

	(Sengul et al., 2011)	Expanded-perlite aggregate concrete
	EPC40; 40 vol% replacement; cement 326; water 179; pre-absorption water 71; sand 937; EP 33; SP 1.5; AEA 1.0 kg/m³; effective w/c=0.55; EP 2–4 mm
	24 h in mold; lime-saturated water at 20 °C to 28 d; then 20 °C/50% RH; tests at 35 d
	CS/mechanical tests: air-dry; λ test: oven-dry
	CS: EN 206 / EN 12390; three 70-mm cubes. λ: EN 12667
	1402
	10.90
	1316
	0.53

	(Sengul et al., 2011)	Expanded-perlite aggregate concrete
	EPC60; 60 vol% replacement; cement 301; water 166; pre-absorption water 100; sand 581; EP 47; SP 0; AEA 0.9 kg/m³; effective w/c=0.55; EP 2–4 mm
	24 h in mold; lime-saturated water at 20 °C to 28 d; then 20 °C/50% RH; tests at 35 d
	CS/mechanical tests: air-dry; λ test: oven-dry
	CS: EN 206 / EN 12390; three 70-mm cubes. λ: EN 12667
	980
	4.60
	909
	0.35

	(Sengul et al., 2011)	Expanded-perlite aggregate concrete
	EPC80; 80 vol% replacement; cement 297; water 163; pre-absorption water 131; sand 286; EP 61; SP 0; AEA 0.9 kg/m³; effective w/c=0.55; EP 2–4 mm
	24 h in mold; lime-saturated water at 20 °C to 28 d; then 20 °C/50% RH; tests at 35 d
	CS/mechanical tests: air-dry; λ test: oven-dry
	CS: EN 206 / EN 12390; three 70-mm cubes. λ: EN 12667
	673
	1.10
	613
	0.21

	(Sengul et al., 2011)	Expanded-perlite aggregate concrete
	EPC100; 100 vol% replacement; cement 295; water 162; pre-absorption water 162; sand 0; EP 76; SP 0; AEA 0.9 kg/m³; effective w/c=0.55; EP 2–4 mm
	24 h in mold; lime-saturated water at 20 °C to 28 d; then 20 °C/50% RH; tests at 35 d
	CS/mechanical tests: air-dry; λ test: oven-dry
	CS: EN 206 / EN 12390; three 70-mm cubes. λ: EN 12667
	392
	0.10
	354
	0.13

	(Leyton-Vergara et al., 2019)	Expanded-perlite aggregate mortar
	F-SG; Fine EP; FM 2.20; max nominal size 2.36 mm; cement 170 kg/m³; water 228 L/m³; W/C 1.34; EP 81 kg/m³; no additives; no EP pre-absorption
	24 h in mold; 28 d humid chamber at 20 °C/96% RH; then laboratory conditions (~20 °C/50% RH)
	Density used with CS is the reported humid-state density immediately after curing; exact CS specimen moisture at testing: NR. λ specimens: dried 24 h at 60 °C
	CS: NCh 158 Of:1969 (partial adaptation ASTM C109/C109M-16a), 40-mm cubes. λ: guard-ring, NCh 850.Of 2008 (partial adaptation ASTM C177-19)
	1008.8
	0.42
	660.8
	0.184

	(Leyton-Vergara et al., 2019)	Expanded-perlite aggregate mortar
	M-SG; Medium EP; FM 2.85; max nominal size 2.36 mm; cement 170 kg/m³; water 228 L/m³; W/C 1.34; EP 81 kg/m³; no additives; no EP pre-absorption
	24 h in mold; 28 d humid chamber at 20 °C/96% RH; then laboratory conditions (~20 °C/50% RH)
	Density used with CS is the reported humid-state density immediately after curing; exact CS specimen moisture at testing: NR. λ specimens: dried 24 h at 60 °C
	CS: NCh 158 Of:1969 (partial adaptation ASTM C109/C109M-16a), 40-mm cubes. λ: guard-ring, NCh 850.Of 2008 (partial adaptation ASTM C177-19)
	720.0
	0.21
	403.5
	0.163

	(Leyton-Vergara et al., 2019)	Expanded-perlite aggregate mortar
	C-SG; Coarse EP; FM 3.50; max nominal size 4.75 mm; cement 170 kg/m³; water 228 L/m³; W/C 1.34; EP 81 kg/m³; no additives; no EP pre-absorption
	24 h in mold; 28 d humid chamber at 20 °C/96% RH; then laboratory conditions (~20 °C/50% RH)
	Density used with CS is the reported humid-state density immediately after curing; exact CS specimen moisture at testing: NR. λ specimens: dried 24 h at 60 °C
	CS: NCh 158 Of:1969 (partial adaptation ASTM C109/C109M-16a), 40-mm cubes. λ: guard-ring, NCh 850.Of 2008 (partial adaptation ASTM C177-19)
	540.1
	0.13
	375.4
	0.100



Abbreviations and notations used in Supplementary Table S3
	Notations
	Full name

	CS
	compressive strength

	λ
	thermal conductivity

	MPC
	magnesium phosphate cement

	LCS
	large corn stalk

	SCS
	small corn stalk

	EP
	expanded perlite

	SP
	superplasticizer

	AEA
	air-entraining admixture

	FM
	fineness modulus

	NR
	not reported






