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1. Introduction	

BamCore	 has	 developed	 an	 innovative	 bamboo-based	 wall	 system	 with	 numerous	 potential	
advantages	in	comparison	to	a	traditional	wood	stud-framed	wall	system.	These	advantages	are	
summarized	below.	

• The	wall	 systems	are	produced	primarily	 from	bamboo,	a	much	 faster	growing	material	

than	the	fir	used	in	most	North	American	lumber	applications.	Bamboo	requires	less	land	

to	 be	 used,	 reducing	 a	 range	of	 environmental	 impacts	 associated	with	 use	 of	 land	 for	

forestry	and	potentially	preserving	more	land	for	other	uses	or	to	be	left	in	a	natural	state.	

Both	the	bamboo	material	and	the	forest	in	which	it	grows	have	been	shown	to	sequester	

more	 carbon	dioxide	 from	 the	 atmosphere	 compared	 to	 a	 softwood	 forest,	 offering	 an	

additional	advantage	relative	to	wood.	 	

• The	walls	are	pre-fabricated	in	sections	that	can	be	quickly	erected	on-site	in	a	fraction	of	

the	time	needed	to	construct	a	typical	wood-frame	wall	with	zero	job-site	waste.	

• Energy	efficiency	can	be	optimized	for	a	given	site	depending	on	climate,	orientation,	etc.,	

by	 adjusting	 the	 thickness	 of	 the	 wall	 units,	 allowing	 large,	 stud-less	 wall	 cavities	 for	

insulation,	without	the	need	for	additional	materials.	 	

• Interior	wall	sections	can	be	painted	directly,	thus	eliminating	the	need	for	drywall	entirely	

from	the	residential	home	system.	 	

	

To	 investigate	 the	potential	environmental	benefits	 surrounding	 the	above	points,	a	 screening-
level	 LCA	 comparing	a	home	made	 from	BamCore	walls	 to	homes	made	 from	 traditional	 stud-
framing	and	SIPs	(structural	insulated	panels)	was	conducted.	The	results	of	this	study	are	intended	
for	 internal	use,	 to	aid	BamCore	management	 in	understanding	 the	environmental	hotspots	of	
their	wall	system,	the	role	of	increased	energy	efficiency,	and	to	give	them	a	basic	environmental	
comparison	to	alternative	building	systems.	 It	 is	also	intended	to	give	BamCore	stakeholders	an	
initial	estimate	of	the	Prime	Wall	System’s	carbon	and	environmental	benefits.		
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2. Background	

Increased	 awareness	 of	 the	 importance	 of	 environmental	 sustainability,	 and	 the	 potential	
environmental	 impacts	 associated	 with	 products	 and	 services	 throughout	 their	 life	 cycle,	 has	
increased	interest	in	the	development	of	methods	to	better	understand,	measure	and	reduce	such	
impact.	A	leading	and	internationally	standardized	method	for	achieving	such	understanding	is	life	
cycle	assessment	(LCA).	LCA	can	assist	in	identifying	opportunities	to	improve	the	environmental	
performance	of	products	at	various	points	in	their	life	cycle,	informing	decision	makers	in	industry,	
government	and	elsewhere.	LCA	is	used	for	strategic	planning,	priority	setting,	product	or	process	
design	or	selection,	measuring	environmental	performance	and	supporting	internal	and	external	
communication	on	these	topics,	and	more.	

LCA	quantitatively	measures	the	potential	environmental	 impact	(e.g.,	use	of	resources	and	the	
environmental	 consequences	 of	 pollutant	 releases)	 throughout	 a	 product's	 life	 cycle	 from	 raw	
material	 acquisition	 through	production,	use,	end-of-life	 treatment,	 recycling	and	 final	disposal	
(i.e.,	cradle-to-grave).		

LCA	 provides	 a	 flexible	 framework	 and	 a	 goal-oriented	 approach	 that	 allows	 shaping	 of	 the	
methodology,	scope	and	detail	of	each	project	to	fit	the	intended	purposes	and	key	questions	to	
answer.	The	principles	and	framework	of	LCA	as	well	as	the	specific	requirements	and	guidelines	
to	perform	LCA	are	described	by	the	international	ISO	14040	standards.	

As	a	screening-level	study,	the	present	LCA	does	not	meet	all	ISO	requirements	for	communicating	
on	 comparative	 findings.	 The	 results	 should	 not	 be	 considered	 definitive,	 and	 should	 be	
communicated	along	with	all	key	assumptions	and	study	limitations.		

3. Scope	of	the	study	

3.1. 	Objectives	

The	objective	of	this	study	is	to	quantify	the	potential	environmental	benefits	of	a	BamCore	wall	
system	compared	to	a	traditional,	stud-framed	wall	system,	or	SIPs.	More	specifically,	the	goals	of	
this	study	are:	

I. Understand	the	carbon	benefit	of	bamboo	versus	softwood	at	the	plantation	level.	

II. To	compare	the	material	impacts	of	an	average	home	made	with	the	BamCore	Prime	Wall	

System	to	that	made	with	traditional	stud	framing,	or	a	SIP	wall	system.		
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III. To	understand	the	relative	impacts	of	heating	and	cooling	a	home	made	with	a	BamCore	

wall	system	to	that	made	with	a	traditional	or	SIPs	wall	system.	

IV. Identify	areas	for	BamCore	to	focus	on	improving	the	environmental	performance	of	their	

products.	

3.2. Functional	unit	

The	principal	function	of	a	wall	is	to	provide	both	a	physical	barrier	and	a	thermal	barrier,	as	heat	
can	 be	 rapidly	 discharged	 through	 thermal	 bridging	 requiring	 additional	 energy	 to	 maintain	 a	
comfortable	interior	temperature.		

In	LCA,	a	“functional	unit”	is	used	to	establish	a	consistent	point	of	reference	upon	which	all	results	
are	 presented.	 It	 is	 important	 that	 this	 functional	 unit	 is	 clearly	 defined	 and	measurable.	 This	
ensures	that	different	products	or	scenarios	can	be	accurately	compared	based	on	their	ability	to	
achieve	the	defined	function.	In	the	present	case,	the	functional	unit	to	be	used	will	be:		

Providing	walls	for	an	average	residential	home	over	a	70-year	lifespan	while	providing	a	thermal	
barrier*	to	maintain	the	interior	temperature	of	the	home.	

*The	entire	heating/cooling	energy	use	of	the	home	is	included	within	the	functional	unit	

Please	note	that	all	results	regarding	raw	material	production,	manufacturing,	transport,	and	end-
of-life	 are	 reported	 for	 the	 production	 of	 the	 walls	 only.	 They	 do	 not	 include	 other	 non-wall	
components	 such	as	 flooring,	 roofing	etc.	As	 such	 the	 results	and	conclusions	drawn	here	may	
differ	when	considering	the	material	impacts	of	producing	an	entire	home.		

3.3. Methodology	and	Project	Scope	

For	the	comparative	aspect	of	this	project,	we	leveraged	a	previous	Quantis	study	done	for	the	
Oregon	Department	of	Environmental	Quality	(Oregon	DEQ).	This	study,	A	Life	Cycle	Approach	to	
Prioritizing	Methods	of	Preventing	Waste	from	the	Residential	Construction	Sector	in	the	State	of	
Oregon	(Quantis	2010),	provided	the	basis	and	results	of	the	traditional	home	and	SIPs	home	for	
comparison.	 To	 ensure	 comparability	 across	 the	 studies,	 we	 took	 a	 special	 approach	 to	 our	
methodology,	which	will	be	outlined	in	this	section.		

In	the	methodology	used	in	the	Oregon	DEQ	project,	outlined	in	Figure	1,	a	home	representing	the	
average	 market	 size	 and	 building	 practices	 of	 the	 2008	 Oregon	 residential	 building	 code	 was	
designed	using	CAD	software.	Based	on	this	CAD	model,	a	bill	of	materials	was	created.	The	CAD	
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model	was	then	analyzed	using	REM/Rate	home	energy	modeling	software	to	calculate	the	amount	
of	energy	needed	for	the	heating	of	the	home	over	the	70	year	lifespan.	The	environmental	impact	
of	the	materials	and	energy	were	evaluated	through	LCA	approaches.		

	

Figure	1:	Oregon	DEQ	methodology	
	

The	BamCore	methodology	was	built	around	the	Oregon	DEQ	model	to	maximize	consistency	and	
comparability.	The	approach	is	outlined	in	Figure	2.	

	

Figure	2:	Building	on	the	Oregon	DEQ	methodology	
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BamCore	provided	a	bill	of	materials	based	on	the	equivalent	home	design,	which	served	as	the	
basis	for	the	BamCore	LCA	model.	To	estimate	the	potential	energy	savings	of	the	BamCore	home,	
we	calculated	the	effective	R-values	for	each	of	the	three	wall	systems	based	on	the	insulation	and	
framing	factor.	These	were	then	compared	to	the	total	energy	needed	for	the	traditional	and	SIPs	
home,	and	used	a	linear	extrapolation	to	estimate	the	energy	use	of	the	BamCore	home.	See	the	
energy	modeling	methodology	section	for	more	details.			

The	materials	 included	within	the	scope	of	 the	study	 includes	the	 full	 interior	and	exterior	wall	
systems	of	the	homes.	The	scope	excludes	production	of	any	replacement	materials,	construction,	
maintenance,	demolition,	and	occupant	electricity	aside	from	that	needed	for	heating	and	cooling.	
It	 is	 important	to	note	that	to	make	the	study	comparable,	we	omitted	several	stages	from	the	
scope	of	the	original	Oregon	DEQ	study.	Figure	3	shows	the	full	original	scope	of	the	Oregon	DEQ	
study,	and	Figure	4	shows	what	was	omitted	for	comparability	to	the	BamCore	wall	system	in	this	
study.	

	

Figure	3:	Oregon	DEQ	project	scope	
	



	
	

10	Evaluation	of	the	environmental	benefits	of	the	BamCore	Prime	Wall	System	

	

Figure	4:	Adjusted	scope	for	BamCore	project	
	

In	addition	to	the	omission	of	specific	stages,	two	things	were	added	to	the	analysis.		

1) Biogenic	 carbon	 sequestration	 in	 the	home	was	added	 to	 the	 study	 to	understand	 the	
potential	 climate	 benefits	 associated	 with	 long-term	 biogenic	 carbon	 storage.	 See	 the	
carbon	section	for	more	details.	

2) An	approximation	of	the	cooling	energy	was	added	to	the	analysis.	The	Oregon	DEQ	study	
only	considered	the	impacts	of	heating	and	not	of	cooling	(based	on	climate	in	Portland,	
Oregon).	See	the	energy	modeling	methodology	section	for	more	details.		

3.4. Life	cycle	stages	and	system	boundaries		

This	study	assesses	the	life	cycle	of	the	BamCore	wall	system	from	the	extraction	and	processing	
of	 all	 raw	 materials	 through	 the	 end-of-life	 of	 all	 product	 components.	 The	 study	 has	 been	
conducted	with	an	intention	of	being	applicable	to	the	US	market	for	the	products	in	question	and	



	
	

11	Evaluation	of	the	environmental	benefits	of	the	BamCore	Prime	Wall	System	

to	 represent	 conditions	 at	 the	 current	 time	 (2016-2017).	 Although	 the	 representation	 of	 the	
traditional	and	SIPs	home	was	developed	in	2008-2009,	it	is	believed	to	still	represent	the	typical	
design	of	such	homes.			

The	BamCore	system	is	divided	into	five	principal	life	cycle	stages:	(1)	Bamboo	growth,	harvesting,	
and	 treatment,	 (2)	 Bamboo	wall	 production,	 (3)	 Delivery	 of	 wall	materials	 to	 job	 site,	 (4)	 Use	
(heating	 and	 cooling	 energy),	 and	 (5)	 End	 of	 Life	 (incineration	with	 energy	 recovery).	 Figure	 5	
illustrates	this	flow.	

	

Figure	5:	Life	cycle	stages	of	the	BamCore	home	
	

Within	each	of	 these	 stages,	 the	 LCA	considers	all	 identifiable	 “upstream”	 inputs	 to	provide	as	
comprehensive	a	view	as	is	practical	of	the	product	system.	For	example,	when	considering	for	the	
environmental	impact	of	transportation,	not	only	are	the	emissions	of	the	truck	considered,	but	
also	included	are	the	impact	of	additional	processes	and	inputs	needed	to	produce	the	fuel.	In	this	
way,	the	production	chains	of	all	inputs	are	traced	back	to	the	original	extraction	of	raw	materials.	

The	system	boundary	for	the	BamCore	system	is	shown	below.	
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Figure	6:	BamCore	system	boundary	by	life	cycle	stage	
	

All	 product	 components	 and	 production	 processes	 have	 been	 included	 in	 cases	 where	 the	
necessary	information	is	readily	available	or	a	reasonable	estimate	can	be	made.		

3.4.1. Data	Collection	

The	quality	of	LCA	results	are	dependent	on	the	quality	of	data	used	in	the	evaluation.		Every	effort	
has	 been	 made	 for	 this	 investigation	 to	 implement	 the	 most	 credible	 and	 representative	
information	 available.	 	 Information	 on	 the	 BamCore	wall	 system	was	 gathered	 from	 BamCore	
employees	and	partners.	The	traditional	and	SIPs	scenarios	are	based	on	a	previous	Quantis	study	
done	for	the	Oregon	DEQ.	This	data	was	vetted	at	the	time	and	went	through	a	rigorous	quality	
check.		

3.5. 	General	description	of	the	products	studied	

Table	1	provides	basic	details	for	each	of	the	homes	being	evaluated.	
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		 BamCore	home	
Traditional,	stud-framed	

home	
SIPs	home	

Functional	Unit	

Providing	walls	for	an	average	residential	home	over	a	70	year	lifespan	while	providing	a	
thermal	barrier*	to	maintain	the	interior	temperature	of	the	home.	

*The	entire	heating/cooling	energy	use	of	the	home	is	included	within	the	functional	unit	

Locations	 Portland,	Oregon	and	US	weighted	average	climate	zone	

Interior	size	 2,262	square	feet	

Wall	framing	
BamCore	patented	prime	
wall,	stud-eliminating	
structural	framing	

2x6	load-bearing	stud	
walls	

SIPs	stud	eliminating	structural	
framing	

Wall	insulation	 R21	fiberglass	 R21	fiberglass	 R23	expanded	polystyrene	

Framing	factor		 2.5%	 26%	 8.5%	

Wall	interior	 No	drywall	 Drywall	 Drywall	

Effective	R-value	of	the	
wall	(calculated)	

R23.5	 R18.3	 R21.6	

Building	air	leakage	 TBD	 6.5	ACH@50	Pascals	 5.0	ACH@50	Pascals	

Table	1:	General	description	of	the	products	studied	
	

3.6. Energy	Modeling	Methodology	

The	functional	unit	used	here	includes	the	heating	and	cooling	energy	needed	for	the	entire	home.	
This	is	due	to	the	inability	to	separate	what	portion	of	the	homes	energy	demand	can	be	specifically	
attributed	to	the	wall	system	versus	other	components	of	the	building	envelope,	while	giving	a	
more	holistic	view	on	the	energy	performance	of	the	home.	Our	simplified	model	assumes	that	the	
R-value	of	the	wall	is	a	significant	indicator	of	the	thermal	performance	of	the	entire	house.		

3.6.1. Weighted	average	climate	zone	

The	Oregon	DEQ	project	used	a	CAD	model,	and	REM/Rate	energy	modeling	software	to	determine	
the	heating	 load	of	 the	 traditional	and	SIPs	home	 in	Portland,	Oregon	 (which	 is	 situated	 in	 the	
marine	climate	zone).		

We	 used	 data	 from	 the	 U.S.	 Energy	 Information	 Administration	 (EIA)	 2009	 Residential	 Energy	
Consumption	Survey	(RECS)	to	calculate	the	annual	average	heating	and	cooling	loads	of	different	
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climate	zones	as	a	percentage	of	 the	marine	climate	zone	 (see	Table	2	below).	The	number	of	
homes	in	each	climate	zone	was	used	to	create	a	U.S.	weighted	average	heating	and	cooling	load.		

Climate 
Region 

Space	
heating	

Air	
conditioning	

Total	
(million	
BTU)	

Total	
housing	
units	
(millions)	

%	
Homes	

Space	
heating	
(relative	to	
Marine)	

Air	
conditioning	
(relative	to	
Marine)	

Total	(relative	
to	Marine)	

Very 
Cold/Cold 60.498	 2.023	 62.521	 38.8	 34%	 229%	 164%	 226%	

Mixed-
Humid 37.778	 6.498	 44.276	 35.4	 31%	 143%	 526%	 160%	

Mixed-
Dry/Hot-Dry 18.21	 8.709	 26.919	 14.1	 12%	 69%	 705%	 97%	

Hot-Humid 11.867	 14.546	 26.413	 19.1	 17%	 45%	 1178%	 95%	
Marine 26.437	 1.235	 27.672	 6.3	 6%	 100%	 100%	 100%	

Weighted	
Average	 38.123	 6.305	 44.429	 113.7	 100%	 144%	 511%	 161%	

Table	2:	Average	annual	energy	consumption	for	heating	and	cooling	(EIA	2009)	
	

Figure	7	shows	the	average	energy	used	in	heating	and	cooling	a	home	in	each	of	the	six	US	climate	
zones.	The	marine	climate	zone	uses	significantly	less	energy	than	the	very	cold/cold	climate	zone.	
The	weighted	average	energy	use	profile	adjusts	for	this	to	provide	a	national	average	estimate	of	
home	energy	use.	

	

	
Figure	7:	Average	annual	energy	for	heating	and	cooling	
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Figure	8	shows	the	different	U.S.	climate	regions.	

	

Figure	8:	Building	climate	zones	(US	Department	of	Energy)	

3.6.2. Effective	R-value	calculation	

Based	on	the	insulation	value,	framing	factor,	and	R-values	of	the	exterior	and	interior	sheathing,	
we	calculated	the	effective	R-value	for	each	of	the	walls.		

	 Traditional	 SIPS	 BamCore	
Insulation	R-Value	 21	 23	 21	
Framing	Factor	 26.00%	 8.5%	 2.46%	
Effective	R-Value	 18.29	 21.63	 23.53	

Table	3:	Effective	R	value	for	each	of	the	walls	
	

BamCore’s	approximate	heating	load	in	the	marine	climate	zone	was	estimated	through	a	linear	
relationship	based	on	the	effective	R-values,	and	the	total	heating	load	for	the	traditional	and	SIPs	
home.	Given	that	the	Oregon	DEQ	project	had	only	considered	the	space	heating	load,	and	not	the	
air	 conditioning	 load,	 we	 calculated	 the	 air	 conditioning	 energy	 as	 a	 percentage	 of	 the	 space	
heating	 load	 in	 Portland,	which	was	 just	 5%,	 and	 approximated	what	 the	 air	 conditioning	 load	
would	be	for	each	of	the	homes.		

	

	  BamCore	 SIPs	 Traditional	
Effective	R-value	 23.1	 21.6	 18.3	
Heating	from	Oregon	DEQ	 MJ	 40061.93	 44380.70	 54354.20	
Convert	to	BTU	 BTU	 37971375.58	 42064781.93	 51517834.78	
Convert	to	million	BTU	 37.97	 42.06	 51.52	
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Cooling	(Assume	5%	of	heating	
load)	 MJ	 1871.486174	 2073.236922	 2539.147294	
Convert	to	BTU	 BTU	 1773826.411	 1965049.199	 2406646.97	
Convert	to	million	BTU	 1.77	 1.97	 2.41	

Table	4:	Portland,	Oregon	(marine	climate	zone)	energy	modelling	results	
	

The	numbers	above	were	then	multiplied	by	the	average	space	heating	and	air	conditioning	needs	
for	each	climate	zone	relative	to	Portland.	

Energy	calculation	 	BamCore		 SIPs	 Traditional	

Climate Region 
Space	
heating	

Air	
conditioning	

Total	
(million	
BTU)	

Space	
heating	

Air	
conditioning	

Total	
(million	
BTU)	

Space	
heating	

Air	
conditioning	

Total	
(million	
BTU)	

Very Cold/Cold 	86.89		 	2.91		 	89.80		 	96.26		 	2.91		 	99.17		 	117.89		 	3.94		 	121.83		
Mixed-Humid 	54.26		 	9.33		 	63.59		 	60.11		 	9.33		 	69.44		 	73.62		 	12.66		 	86.28		
Mixed-Dry/Hot-Dry 	26.15		 	12.51		 	38.66		 	28.97		 	12.51		 	41.48		 	35.49		 	16.97		 	52.46		
Hot-Humid 	17.04		 	20.89		 	37.94		 	18.88		 	20.89		 	39.77		 	23.13		 	28.35		 	51.47		
Marine 	37.97		 	1.77		 	39.75		 	42.06		 	1.77		 	43.84		 	51.52		 	2.41		 	53.92		
Weighted Average 	54.76		 	9.06		 	63.81		 	60.66		 	9.06		 	69.72		 	74.29		 	12.29		 	86.58		

Table	5:	Energy	calculation	by	climate	region	

3.7. Scenario	analyses	

To	understand	and	dig	deeper	into	the	results,	several	alternate	scenarios	were	modeled.	These	
are	as	follows:	

§ Transportation	 –	 looking	 at	 the	 impacts	 of	 different	 bamboo	 growing	 regions	 and	 US	

receiving	ports	

§ Lifespan	–	looking	at	the	impact	that	the	home	lifespan	has	on	the	final	results	

§ Drywall	–	looking	at	the	impacts	of	drywall	production	versus	energy	savings	potential	by	

serving	as	additional	insulation	

§ Land	 use	 change	 –	 potential	 carbon	 benefit	 of	 converting	 agricultural	 grazing	 land	 to	

bamboo	forest	

§ Land	use	change	–	potential	carbon	benefit	of	converting	US	softwood	forest	to	bamboo	

forest	



	
	

17	Evaluation	of	the	environmental	benefits	of	the	BamCore	Prime	Wall	System	

4. Impact	assessment	method	

Life	cycle	 impact	assessment	 (LCIA)	 classifies	and	combines	 the	 flows	of	materials,	energy,	and	
emissions	into	and	out	of	each	product	system	by	the	type	of	impact	their	use	or	release	has	on	
the	environment.	The	method	used	here	to	evaluate	environmental	impact	is	the	peer-reviewed	
and	internationally-recognized	LCIA	method	IMPACT	2002+	vQ2.27	(Jolliet	et	al.	2003,	adapted	as	
in	Humbert	et	al.	2014).	This	method	assesses	17	different	potential	impacts	categories	(midpoint)	
and	then	aggregates	them	into	three	endpoint	categories	(resource	consumption,	health	impact	
of	pollution,	and	ecosystem	quality).		Among	the	available	impact	assessment	methodologies,	this	
one	 has	 been	 selected	 due	 to	 a	 combination	 of	 factors,	 including	 its	 relatively	 comprehensive	
coverage	of	environmental	impact	categories,	the	ability	to	combine	these	at	the	endpoint	level,	
its	relatively	wide	use	and	frequency	of	updates.	

For	the	purpose	of	this	study,	the	carbon	footprint	received	the	most	focus	in	the	presentation	of	
our	results.	However,	the	other	indicators	were	used	in	the	analysis	to	validate	the	trends	seen	in	
the	carbon	footprint,	as	well	as	to	provide	opportunities	for	BamCore	to	optimize	aspects	of	their	
production	for	other	environmental	impact	categories.	The	five	indicators	are	shown	in	Figure	9	
below.		

	

	

Figure	9:	Five	LCA	indicators	
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5. Results	&	Discussion	

Presented	below	are	the	results	from	the	comparative	life	cycle	assessment	of	a	home	made	with	
BamCore	walls	versus	traditional	stud	framing	or	SIPs.	Information	provided	in	this	section	should	
be	 used	 only	 within	 the	 context	 of	 the	 boundaries	 and	 assumptions	 of	 this	 study	 and	 in	
consideration	of	this	study’s	limitations,	as	described	in	section	8.	The	sections	below	also	present	
results	 for	 each	 system	 by	 the	 stages	 of	 the	 life	 cycle.	 It	 should	 be	 emphasized	 that	 it	 is	 not	
meaningful	to	draw	comparative	conclusions	among	products	on	the	basis	of	individual	life	cycle	
stages.	This	information	is	presented	only	to	further	explain	the	overall	trends	seen	in	the	entire	
life	cycle	results.	

5.1. Overview	of	comparative	results		

An	overview	of	the	comparative	results	across	the	entire	life	cycle	are	presented	in	Figure	10	below.	
To	the	left	are	the	results	for	the	marine	climate	zone,	which	was	the	climate	zone	represented	in	
the	 original	 Oregon	 DEQ	 project.	 To	 the	 right	we	 show	 the	 results	 when	 expanded	 to	 the	 US	
weighted	average	climate	zone,	in	which	a	much	greater	heating	and	cooling	load	is	assumed.		

	

Figure	10:	Overview	of	the	comparative	results	in	the	marine	climate	zone	(left)	and	US	weighted	
average	climate	zone	(right)	

	

Key	findings:	
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• In	both	climate	zones,	a	home	made	with	BamCore	walls	has	a	significantly	lower	carbon	

footprint	than	the	traditional	home,	and	slightly	lower	carbon	footprint	than	the	SIPs	home.		

• For	the	marine	climate	zone,	a	home	made	with	BamCore	walls	has	a	68	MT	CO2e	savings	

when	compared	to	the	traditional	home,	and	a	12	MT	CO2e	savings	when	compared	to	the	

SIPs	home.	For	 the	U.S.	weighted	average	home,	 there	 is	 a	125	MT	CO2e	 savings	when	

compared	to	the	traditional	home,	and	a	22	MT	CO2e	savings	when	compared	to	the	SIPs	

home.		

• Heating	and	cooling	is	by	far	the	most	significant	contributor	to	the	carbon	footprint	of	a	

home.	

• The	net	benefit	is	greater	in	the	case	of	the	US	weighted	average	climate	zone	due	to	the	

larger	heating	and	cooling	load.	

5.2. Overview	of	carbon	savings	

An	overview	of	the	carbon	savings	of	a	home	made	with	BamCore	walls	versus	traditional	stud	
framing	is	presented	in	Figure	11	below.	The	numbers	were	calculated	by	subtracting	the	BamCore	
home	LCA	results	from	the	traditional	home	LCA	results.	Positive	numbers	here	represent	a	carbon	
savings.	

	
Figure	11:	Carbon	savings	of	the	BamCore	home	versus	the	traditional	home.	EoL	shown	here	is	
incineration	with	energy	recovery,	and	represents	the	US	weighted	average	climate	zone	for	

heating	and	cooling	
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Key	findings:	

• Production	of	the	BamCore	home	results	in	a	higher	carbon	emission	than	the	traditional	

home.	However,	this	is	offset	by	carbon	savings	in	other	areas.	

5.3. Material	footprint	results	

The	BamCore	home	has	a	higher	material	footprint	due	to	a	heavier	weight	of	bamboo/wood	and	
steel	when	compared	to	the	traditional	stud	framing	or	SIPs.		Figure	12	shows	the	LCA	results	of	
the	materials	excluding	energy	consumption	for	heating	and	cooling.	The	end	of	life	scenario	shown	
below	is	incineration	with	energy	recovery.	

	

	

	

Figure	12:	Carbon	footprint	of	the	materials,	excludes	energy	for	heating	and	cooling	
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Figure	13	shows	a	comparison	of	the	materials	needed	for	the	three	houses	by	weight.	

	

Figure	13:	Wall	materials	comparison	by	weight	
	

	

	

Key	findings:	

• The	 BamCore	 wall	 system	 uses	 almost	 twice	 as	 much	 wood/bamboo	 by	 weight	 when	

compared	to	the	traditional	stud	framed	home,	or	the	SIPs	home.	It	uses	significantly	more	

steel	by	design.	

• Though	the	weight	of	drywall	 is	a	significant	portion	of	the	total	material	weight	for	the	

traditional	and	SIPs	framing,	it	is	not	significant	in	terms	of	environmental	impact	as	shown	

in	Figure	12.	
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5.4. Cradle-to-gate	footprint	of	a	4-layer	panel	

As	shown	in	Figure	12,	the	bamboo	is	a	significant	contributor	to	the	material	footprint.	Figure	14	

digs	into	the	contributors	of	a	4-layer	BamCore	panel.	

	

Figure	14:	Cradle	to	gate	impacts	of	a	4	layer	BamCore	panel	
	

Key	findings:	

• The	 adhesive	 is	 the	 largest	 contributor	 to	 the	 4-layer	 panel,	 accounting	 for	 66%	of	 the	

carbon	footprint.	

• Treated	bamboo	and	composting	of	waste	scrap	together	contribute	26%	of	the	carbon	

footprint.	
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• Transportation	accounts	for	only	7%	of	the	panel	carbon	footprint.	

5.5. Impacts	 of	 the	 life	 cycle	 stages	 including	 and	 excluding	
energy	usage	

Given	 the	 large	 impacts	of	heating	and	cooling,	 the	 relative	contribution	of	 the	other	 life	cycle	
stages	 are	 dwarfed.	 Figure	 15	 below	 shows	 the	 relative	 impacts	 of	 the	 life	 cycle	 stages	when	
excluding	and	including	heating	and	cooling.	The	end	of	life	scenario	shown	below	is	landfilling,	and	
shows	the	heating	and	cooling	impacts	for	the	US	weighted	average	climate	zone.	

	

Figure	15:	Life	cycle	impacts	excluding	heating	and	cooling	(left)	and	including	heating	and	cooling	
(right)	for	the	BamCore	home	compared	to	the	traditional	stud	framing	home	

	
	

Key	Findings:	

• When	including	heating	and	cooling,	the	impacts	of	the	raw	materials	account	for	only	4%	

of	 the	 lifecycle	 impacts	 of	 the	 home	 made	 with	 BamCore	 walls.	 The	 contribution	 of	

materials	will	be	higher	when	considering	other	home	materials	beyond	the	walls		
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5.6. Scenario	Analysis	–	Transportation	

BamCore	has	yet	 to	optimize	 their	 sourcing	and	supply	of	bamboo.	To	evaluate	 the	 impacts	of	
transportation	 between	 different	 growing	 regions,	 and	 US	 port	 locations,	 we	 analyzed	 the	
transport	 impacts	 for	 9	 different	 scenarios.	 Figure	 16	 shows	 the	 transportation	 impacts	 per	
shipping	container	(18,400	kg).	

	

	
	

Figure	16:	Transportation	impacts	for	different	shipping	scenarios.	Impacts	are	shown	per	shipping	
container	(18,400	kg)	

	
Key	Findings:	

• There	 is	 huge	 variation	 in	 the	 carbon	 footprint	 of	 transportation	 associated	 with	 the	

sourcing	of	the	bamboo.		

• However,	transport	represents	only	a	tiny	fraction	of	the	overall	home	impact:	9%	when	

excluding	heating	and	cooling	impacts,	and	less	than	1%	when	including	heating	and	cooling	

impacts.	

5.7. Scenario	Analysis	–	Impact	of	the	lifespan	

The	lifespan	of	the	home	can	play	a	huge	role	in	the	overall	carbon	footprint.	To	quantify	this,	we	

compared	the	footprint	of	a	home	that	stands	for	70	years,	to	a	home	that	stands	for	just	10	years.	
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To	meet	the	equivalent	functional	unit	of	70	years,	the	house	that	stands	for	just	10	years	will	need	

7	houses	worth	of	materials.	Figure	17	shows	the	comparison	of	a	70-year	home	in	comparison	to	

7	10-year	homes.	

	

Figure	17:	Impact	of	the	home	lifespan	
	

Key	Findings:	

• The	relative	impacts	of	the	materials	are	small	in	the	case	of	a	single	home	that	stands	for	

70	years,	however	they	become	a	much	bigger	portion	when	multiple	houses	are	needed	

over	the	same	time	period.			

• As	replacement	materials	were	not	considered	within	the	scope	of	this	project,	the	material	

impacts	on	the	left	would	be	higher	when	considering	replacement	rates.		

• The	material	impacts	shown	are	only	considering	the	impacts	of	the	walls.	When	

considering	other	materials,	the	impacts	will	be	higher.	

5.8. Scenario	Analysis	–	Impact	of	adding	drywall	

Given	that	BamCore	panels	can	be	sanded	as	smooth	as	drywall,	drywall	is	not	a	necessary	element	
of	the	home.	This	is	not	the	case,	however,	for	the	traditional	stud	framing,	or	SIPs	home.	In	this	
study	we	have	looked	at	the	impacts	of	BamCore	walls	without	drywall,	and	the	other	homes	with	
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drywall.	The	drywall	gives	the	other	homes	a	unique	advantage	in	that	it	increases	the	thickness	of	
the	wall,	 thus	 contributing	 insulating	 properties.	 Here	we	 have	 estimated	 that	 adding	 a	 ½”	 of	
drywall	can	increase	the	effective	R-value	by	0.45.	When	adding	this	to	the	energy	model	we	can	
see	that	the	energy	savings	from	adding	the	additional	insulation	marginally	outweighs	the	increase	
in	 carbon	 footprint	 from	 the	 drywall	materials	 themselves.	 Figure	 18	 shows	 the	 results	 of	 this	
scenario.	

	

Figure	18:	BamCore	carbon	footprint	with	and	without	the	addition	of	drywall	
	

Key	Findings:	

• The	 energy	 savings	 of	 adding	 the	 insulation	 value	 that	 drywall	 provides	 marginally	

outweighs	the	increase	in	the	footprint	of	the	additional	materials	needed.	

• The	 key	 takeaway	 here	 is	 not	 to	 add	 drywall	 to	 every	 BamCore	 home,	 but	 that	 adding	

insulation	has	the	potential	to	go	a	long	way	toward	lowering	the	home’s	carbon	footprint	

in	energy	savings	over	the	lifetime	of	the	home	

5.9. Non-carbon	impact	categories	

Though	carbon	was	the	main	comparative	focus	of	this	study,	we	have	included	other	indicators	
both	to	help	validate	the	trends	seen	in	the	carbon	footprint,	as	well	as	to	provide	any	 insights	
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regarding	the	potential	for	reduction	of	environmental	impact	from	other	impact	categories.	These	
include	water	use,	resource	consumption,	health	impact	of	pollution,	and	ecosystem	quality.	

	

Figure	19:	Environmental	indicators	
	

	

Figure	20	below	shows	the	BamCore	home	evaluated	across	the	other	impact	categories.	The	other	
impact	categories	show	similar	hotspots	to	the	carbon	footprint.		

	

Figure	20:	Distribution	of	environmental	impact	associated	with	materials	in	the	BamCore	home	
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Figure	 21	 shows	 the	 distribution	 of	 environmental	 benefit	 of	 waste	 incineration	 with	 energy	
recovery.	 Note	 that	 the	 positive	 direction	 on	 the	 x-axis	 here	 represents	 a	 beneficial	 carbon	
footprint	(reduction	of	greenhouse	gasses).			

	

Figure	21:	Environmental	benefits	of	end-of-life	treatment	of	the	BamCore	home’s	materials	
(excluding	the	emission	of	biogenic	carbon)	

	

Figure	22	shows	the	distribution	of	environmental	 impact	for	the	BamCore	4-layer	panel	alone,	
across	all	five	impact	categories.	The	adhesive	plays	a	prominent	role	across	all	categories.		
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Figure	22:	Distribution	of	environmental	impact	of	the	BamCore	4-layer	panel	
	

Figure	 23	 shows	 the	 breakdown	of	 environmental	 impact	within	 the	 treated	 bamboo	material	
alone,	across	all	five	indicators.	Heating	the	water	bath	using	coal	is	the	largest	contributor	across	
all	categories	except	for	water	use.		

	

Figure	23:	Distribution	of	environmental	impact	of	treated	bamboo	
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In	the	current	bamboo	treatment	process,	borax	is	recycled.	Figure	24	shows	the	distribution	of	
environmental	impact	in	the	hypothetical	case	where	the	borax	is	not	recycled.	In	this	case,	the	
impact	associated	with	the	borax	production	is	highly	significant.	

	

Figure	24:	Treated	bamboo	impacts	assuming	borax	not	absorbed	by	bamboo	panels	is	not	
recycled	

Key	Findings:	

• At	the	panel	level,	the	adhesive	plays	a	large	role	across	all	indicators	

• At	the	treated	bamboo	level,	heating	water	using	coal	is	the	largest	contributor	across	

most	indicators	(with	direct	use	of	water	being	the	largest	contributor	to	water	use.		

5.10. Energy	Modeling	Results	

Based	on	the	energy	modeling	methodology	specified	in	section	3.6,	the	BamCore	home	saves	32	
MT	CO2e	per	home	in	energy	savings	compared	to	the	SIPs	home,	and	136	MT	CO2e	per	home	
compared	to	a	traditional	home	over	the	course	of	the	70-year	home	lifespan.		
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Table	6:	Energy	modeling	and	GHG	emissions	from	heating	and	cooling	by	climate	zone	
	

Key	takeaways:	

• This	simplified	energy	model	was	created	as	a	high-level	approximation	of	the	potential	
energy	 savings	 of	 a	 BamCore	 home	 compared	 to	 the	 traditional	 or	 SIPs	 home.	 The	
results	shown	here	should	not	be	considered	definitive,	but	should	be	validated	with	
energy	modeling	software	

• Energy	modeling	 results	 are	 likely	 to	 change	when	 other	 key	 factors	 are	 taken	 into	
consideration	 including	 air	 leakage,	 insulation	 of	 roof	 and	 flooring,	 and	 specific	
location/orientation	of	the	home	

	

Carbon	 emissions	 from	
heating	 and	 cooling	 over	
the	70	year	house	life	

(MT	CO2e)	 		BamCore		 SIPs	 Traditional	

Climate	Region	 	
Space	
heating	

Air	
conditioning	

Total	
(MT	
CO2e)	

Space	
heating	

Air	
conditioning	

Total	
(MT	
CO2e)	

Space	
heating	

Air	
conditioning	

Total	
(MT	
CO2e)	

Very	Cold/Cold	 	470	 27	 497	 521	 27	 548	 638	 37	 674	

Mixed-Humid	 	293	 87	 380	 325	 87	 412	 398	 118	 516	

Mixed-Dry/Hot-Dry	 	141	 116	 258	 157	 116	 273	 192	 158	 350	

Hot-Humid	 	92	 194	 286	 102	 194	 296	 125	 264	 389	

Marine	 	205	 16	 222	 228	 16	 244	 279	 22	 301	

Weighted	Average	 	296	 84	 380	 328	 84	 412	 402	 114	 516	
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6. Understanding	Biogenic	Carbon	Benefits	

A	unique	part	of	this	study	is	the	consideration	of	biogenic	carbon	sequestration.	In	comparison	to	
fossil	fuels,	which	were	also	plant	matter	millions	of	years	ago,	the	carbon	incorporated	into	woody	
products	will	be	taken	up	and	released	 in	a	relatively	short	time	scale	and	so	 it	has	often	been	
argued	that	in	cases	where	this	carbon	will	be	returned	to	the	atmosphere,	the	net	emission	is	zero	
and	can	be	ignored.	However,	especially	in	applications	where	the	woody	materials	would	end	up	
in	 long-lived	 products	 (e.g.,	 buildings)	 and/or	 landfills,	 this	 carbon	 will	 remain	 out	 of	 the	
atmosphere	for	at	least	decades	and	possibly	centuries,	which	in	comparison	to	the	understood	
urgency	of	acting	on	climate	change	is	indeed	relevant.	Although	these	cycles	of	uptake	and	release	
may	be	“carbon	neutral,”	they	are	not	“climate	neutral”	and	their	impact	in	some	cases	may	be	
very	relevant.		

There	is	not	widespread	acceptance	of	the	best	practice	for	considering	these	effects	within	an	
LCA,	and	so	the	content	of	this	section	should	be	viewed	as	exploratory.		

6.1. Biogenic	carbon	sequestration	potential	

To	compare	the	biogenic	carbon	sequestration	potential	of	softwood	to	bamboo,	we	looked	at	the	
yield	of	producing	the	materials	on	the	same	amount	of	land	over	the	same	amount	of	time.	We	
consider	 here	 the	merchantable	 volume,	 which	 represents	 the	 yield	 per	 hectare	 that	 has	 the	
potential	to	be	made	into	items	that	act	as	long-term	carbon	storage	(e.g.,	buildings	or	furniture).	
In	the	case	of	Douglas	fir,	this	was	defined	as	a	“6-inch	top	diameter	inside	bark”,	and	“culms	with	
no	branches	of	leaves”	for	bamboo.		

Rotation	age	plays	an	important	role	as	well.	In	the	case	of	Douglas	fir,	a	rotation	age	of	45	years	
was	necessary	to	yield	the	amounts	shown	below.	In	the	case	of	bamboo,	a	rotation	time	of	only	
four	years	 is	needed	given	that	25%	of	the	bamboo	plantation	or	forest	area	can	be	selectively	
harvested	per	year.	

Each	hectare	of	bamboo	forest	has	the	potential	to	sequester	3400	MT	CO2	in	long	term	product	
storage	over	a	45-year	period,	compared	to	340	MT	CO2	for	Douglas	fir.	As	shown	in	Figure	25,	
bamboo	has	 the	potential	 to	yield	10	 times	 the	merchantable	biomass	of	Douglas	 fir,	and	 thus	
sequester	10	times	the	CO2.	
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Figure	25:	Carbon	sequestration	potential	per	hectare	over	a	45-year	period	

6.2. Land	area	needed	

Another	way	to	compare	the	use	of	Douglas	fir	with	use	of	bamboo	is	to	normalize	to	the	amount	
of	land	needed	per	home.	In	this	case,	we	looked	at	the	amount	of	land	area	that	would	be	needed	
to	grow	the	final	materials	in	the	walls	of	the	home.	The	calculation	was	based	on	the	merchantable	
volume	per	hectare	per	year,	and	 the	 final	amount	of	wood	or	bamboo	needed	 in	each	house	
scenario.	The	land	area	will	be	much	larger	when	considering	additional	house	materials	beyond	
just	that	of	the	walls,	and	when	considering	the	waste	scrap	rate.	
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Figure	26:	Land	area	needed	for	growing	wall	materials	
		

BamCore	walls	need	just	22%	of	the	land	area	compared	to	that	for	a	traditional	home,	and	just	
17%	of	the	land	area	needed	to	grow	the	wall	materials	for	the	SIPs	home.	

6.3. Carbon	end	of	life	accounting	

Figure	27	shows	how	we	have	accounted	 for	 the	biogenic	carbon	release	at	end-of-life	 for	 this	
study.	

	

Figure	27:	Carbon	end-of-life	accounting	
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In	the	case	of	 incineration,	all	biogenic	carbon	that	was	stored	is	released.	The	results	of	waste	
incineration	with	energy	recovery	thus	show	the	sum	of	the	biogenic	carbon	emissions,	negative	
impacts	 of	 waste	 incineration,	 and	 positive	 impacts	 of	 energy	 recovery.	 The	 landfill	 scenario,	
however,	assumes	that	the	carbon	is	stored	in	the	landfill	beyond	the	project	scope,	and	thus	does	
not	 consider	 the	 emission	 of	 biogenic	 carbon	 (i.e.,	 landfill	 impacts	 are	 assuming	 permanent	
biogenic	carbon	sequestration).		

6.4. Biogenic	Carbon	Sequestration	

As	previously	mentioned,	most	conventions	consider	biogenic	CO2	storage	of	less	than	100	years	
to	 be	 “carbon	 neutral”	meaning	 having	 a	 negligible	 effect	 on	 the	 concentration	 of	 CO2	 in	 the	
atmosphere.	 However,	 while	 something	might	 be	 “carbon	 neutral”,	 it	 may	 not	 necessarily	 be	
“climate	neutral”.	This	means	that	there	could	be	a	climate	benefit	to	temporarily	sequestering	
carbon	in	 long-lived	products	such	as	buildings	and	furniture.	Here,	we	consider	two	aspects	of	
biogenic	carbon	sequestration	or	emissions:	

• Delayed	emissions:	Carbon	captured	in	biomass	is	released	after	completion	of	the	product	
lifespan	 (in	 this	 case,	 70	 years).	 Especially	 for	 forest	 products,	 carbon	 can	 be	 stored	
temporally	(e.g.,	furniture)	or	permanently	(exceeding	the	time	horizon	of	the	assessment).			

	

• Land	use	change:	Carbon	stored	within	(or	released	from)	the	landscape	due	to	changes	in	
land	use	or	land	cover.		

6.5. Delayed	Emissions	

GWP100	is	the	global	warming	potential,	measured	as	an	equivalent	amount	of	CO2	emissions,	over	
a	100-year	period.	“Climate	neutral”	activities	imply	a	GWP100	of	zero	and	include	such	things	as	
annual	crops	 that	sequester	and	emit	carbon	 in	a	very	short	cycle	 (e.g.,	within	 the	same	year).	
Activities	with	a	negative	climate	impact	have	a	GWP100	above	zero,	such	as	the	burning	of	biomass	
that	will	take	a	long	time	to	regenerate.	Activities	with	a	positive	climate	impact	have	a	GWP100	less	
than	zero,	such	as	the	growth	of	new	forest	that	removes	carbon	from	the	atmosphere.		
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In	 the	 case	of	delayed	emissions,	GWP100	 can	be	 thought	of	 as	 a	 function	of	 storage	 time	and	
rotation	period.	The	chart	below	shows	this	relationship,	with	numbers	in	the	table	directly	below	
given	for	reference.	

	
Figure	28:	GWP100	as	a	function	of	storage	time	and	rotation	period	(Guest	2013)	

	

Here,	we	have	assumed	a	GWP100	of	 -1	 for	the	use	of	bamboo	within	the	BamCore	home.	This	
means	that	we	have	given	credit	for	100%	of	the	biogenic	carbon	sequestered	in	the	home,	even	
though	the	lifespan	of	the	home	is	70	years.	Some	scientists	would	argue	that	the	carbon	benefit	
should	be	less	than	one.	

	
Figure	29:	Biogenic	global	warming	potential	based	on	storage	period	and	rotation	years.	
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Following	 the	 approach	 suggested	 by	 Guest	 et	 al.,	 use	 of	 bamboo	 in	 the	 BamCore	 home	 falls	
around	-0.58	kg	CO2	eq	per	kg	of	CO2	sequestered	within	the	bamboo.	This	would	mean	that	by	
following	this	guidance,	the	carbon	sequestered	would	be	given	58%	of	the	benefit	that	we	have	
assigned.	

6.6. Land	use	change	

Two	scenarios	were	looked	at	with	regards	to	land	use	change.		

1) Natural,	unharvested	bamboo	forest	converted	to	managed,	harvested	forest	
2) Grassland	for	animal	grazing	converted	to	managed,	harvested	bamboo	forest.	

With	 regards	 to	 scenario	 1,	 the	 carbon	 stock	 of	 the	 land	 is	 decreased	 as	 you	 move	 from	
unharvested	to	harvested	land.	Therefore,	no	benefit	of	direct	land	use	change	is	given.		

In	 the	second	scenario,	 the	benefits	of	 increased	carbon	stock	 in	vegetation	of	bamboo	versus	
grassland	is	calculated	per	IPCC	methodology.	The	difference	between	the	original,	smaller	carbon	
stock	in	the	grassland,	and	the	larger	stock	in	the	new	bamboo	forest	(an	additional	carbon	benefit)	
is	distributed	across	20	years	of	bamboo	production	on	the	land.	Our	calculation	puts	this	at	4557	
kg	CO2e/BamCore	home.	If	not	considering	the	20	year	amortization	period,	the	benefit	per	home	
would	be	much	larger,	at	91	MT	CO2e/BamCore	home.	On	a	per	hectare	basis	this	would	be	337	
MT/ha.	This	benefit	will	be	larger	when	considering	materials	beyond	just	the	walls	of	the	home.	
Note	that	we	have	not	considered	here	potential	impacts	of	indirect	land	use	change,	for	example	
if	the	use	of	grazing	land	for	bamboo	displaces	cattle	grazing	to	new	land	elsewhere.	If	this	is	the	
case,	the	benefits	of	direct	land	use	change	would	be	0.		

6.7. Converting	softwood	forest	to	bamboo	forest	

As	an	example	of	the	large-scale	effect	of	bamboo	production,	we	also	considered	the	hypothetical	
case	where	 22%	of	 softwood	 forests	 in	 the	US	 are	 converted	 to	managed,	 harvested	 bamboo	
forest.	
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Figure	30:	Conversion	of	softwood	to	bamboo	forest	example	
	

If	22%	of	softwood	forests	growing	timber	for	building	homes	were	converted	to	growing	bamboo,	
and	the	remaining	land	were	left	as	natural,	unharvested	forest,	there	would	be	a	carbon	benefit	
of	approximately	12,250	kg	CO2e/BamCore	house.		

	

7. Study	limitations	

The	present	project	is	a	preliminary	“screening-level”	assessment	intended	to	provide	reasonably	

accurate	conclusions	with	a	high	level	of	efficiency.	There	are,	therefore,	several	limitations	to	the	

certainty	of	outcomes	from	the	project,	including	the	following:	

• The	materials	impact	only	considers	the	walls	of	the	home,	and	not	any	other	components	

including	roof,	flooring,	etc.		

• The	assessment	does	not	account	for	the	potential	need	for	replacement	materials	over	

the	 home’s	 life	 time,	 construction	 and	 demolition	 impacts,	 as	 well	 as	 any	 operational	

energy	 used	 by	 the	 occupant	 other	 than	 for	 heating	 and	 cooling.	 The	 results	 and	

conclusions	drawn	here	could	change	when	considering	those	elements.	

• All	 comparative	observations	and	conclusions	are	based	on—and	 therefore	mainly	valid	

for—climate	change	impact.	Conclusions	regarding	other	environmental	impact	categories	

should	be	taken	with	care.			
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• Though	comparative	in	nature,	as	a	screening-level	study,	the	present	LCA	does	not	meet	

all	ISO	requirements	for	communicating	on	comparative	findings.	These	results	should	not	

be	considered	definitive,	and	should	be	communicated	along	with	all	key	assumptions	and	

uncertainties.	

• Though	every	effort	was	made	within	reason	to	ensure	an	“apples	to	apples”	comparison	

of	the	BamCore	home	to	the	traditional	and	SIPs	home	from	a	previous	study,	there	may	

be	 factors	 that	 contribute	 to	 a	 less	 than	 perfect	 comparison,	 especially	 in	 the	 energy	

modelling.	The	energy	model	was	our	best	approximation	of	the	potential	carbon	savings	

of	a	BamCore	home	compared	to	a	traditional	home.	This	should	be	validated	with	better	

energy	modeling	 that	considers	heat	 loss	 through	other	parts	of	 the	home,	as	well	as	a	

more	specific	home	location	and	orientation.	

8. Conclusions	

The	following	conclusions	have	been	drawn	from	the	project:	

• A	home	made	with	BamCore	walls	has	a	lower	carbon	footprint	than	a	home	made	with	

traditional	stud	framing	or	SIPs,	due	to	the	decreased	framing	factor	resulting	in	a	higher	

effective	 R-value	when	 using	 the	 same	 amount	 of	 insulation	 compared	 to	 a	 traditional	

home.	

• Heating	and	cooling	energy	is	by	far	the	most	significant	contributor	to	the	carbon	footprint	

of	 the	homes	 represented	here.	 Though	not	 considered	as	part	of	 this	 study,	occupant	

electricity	would	likely	contribute	significantly	to	the	carbon	footprint	as	well.	

• The	expansion	of	 timber	 bamboo	planting,	 especially	when	 converted	 from	 low	 carbon	

stock	 land	 such	 as	 grazing	 land,	 has	 the	 potential	 to	 play	 a	 large	 role	 in	 carbon	

sequestration.		

• BamCore	uses	more	wood/bamboo	and	steel	by	weight	than	either	the	traditional	or	the	

SIPs	home.		

o However,	the	impacts	of	additional	materials	are	dwarfed	by	the	energy	savings	of	

the	 Prime	 Wall	 System	 design.	 In	 addition,	 bamboo	 harvesting	 produces	

approximately	 ten	 times	 the	material	 yield	 compared	 to	 Douglas	 fir	 on	 a	 given	
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amount	of	land.	This	additional	carbon	is	sequestered	for	70	years	in	the	building,	

leading	to	potential	climate	benefits.	

• Manufacture	and	 transport	 are	only	 a	minor	 component	of	 the	 carbon	 footprint	of	 the	

BamCore	home.	

o This	could	change	when	other	home	components	than	walls	are	considered.	

9. Recommendations	

These	conclusions	lead	to	the	following	recommendations:	

• Promote	 BamCore	 designs	 to	maximize	 heating	 and	 cooling	 efficiency,	 especially	 when	

building	in	colder	regions.	

o This	might	include	the	R-value	for	insulation,	efforts	to	minimize	air	leakage	of	the	

building	envelope,	or	optimizing	the	efficiency	of	the	heating/cooling	system	at	the	

time	of	design	and	construction.	

• Maximize	all	home-level	efficiencies	through	design.		

o Consider	green	building	design	strategies	to	optimize	home	performance	for	a	given	

location	and	climate	zone.	

o Consider	net	zero	energy	designs.	

o Design	optimizations	could	result	in	a	further	carbon	footprint	reduction.	

• Benefits	are	scaled	by	the	number	of	homes	built.			

o Given	 the	 inherent	 demand	 for	 new	 building	 construction,	 consider	 market	

opportunities	 to	 compete	with	 traditional	materials;	 tell	 the	 story	 of	 BamCore’s	

environmental	benefits	as	a	means	of	promoting	greater	market	share.	

o Consider	 green	 building	 certification	 opportunities	 to	 further	 increase	 market	

visibility	(LEED,	Passivhaus,	Living	Building	Challenge).	

o Analyze	potential	decreased	costs	of	operation	over	the	 life	of	 the	building	from	

energy	savings.	
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11. Appendices	

11.1. The	“average”	home	

Figure	31	below	shows	the	“average”	home	from	the	Oregon	DEQ	study.	It	is	a	2,262	square	foot,	
2x6	 load-bearing	 insulated	 framing,	 2	 level	 home,	 representing	 the	 average	 market	 size	 and	
building	practices	of	the	2008	Oregon	residential	building	code.		

	

Figure	31:	The	“average”	home	from	the	Oregon	DEQ	study	(Quantis	2010)	
Table	7	below	shows	some	key	characteristics	of	the	“average”	home.	More	information	can	be	
found	directly	in	the	Oregon	DEQ	report:	

http://www.deq.state.or.us/lq/pubs/docs/sw/ResidentialBldgLCA.pdf	
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Table	7:	Characteristics	of	the	“average”	home	
	

11.2. Structural	insulated	panels	(SIPs)	home	

The	SIPs	home	was	also	a	2,262	square	foot,	two	level	home,	made	with	prefabricated	wall	panels.		
These	panels	consist	of	expanded	polystyrene	(EPS)	sandwiched	between	oriented	strand	board	
(OSB)	 for	 an	 overall	 thickness	 of	 6.5”	 and	 an	 overall	 insulation	 of	 R23.	 For	 more	 detailed	
information	see	the	Oregon	DEQ	report	which	can	be	found	here:		

http://www.deq.state.or.us/lq/pubs/docs/sw/ResidentialBldgLCA.pdf	
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11.3. LCA	Results		

	

LCA	 results,	 weighted	 average	
climate	 zone,	 incineration	 w/	
energy	 recovery.	 Shown	 at	 the	
level	of	one	home	(MT	CO2e)	 Traditional	 SIPs	 BamCore	

Carbon	 savings	 of	
replacing	 wood	
stud	 walls	 with	
BamCore	walls	

Carbon	 savings	
of	replacing	SIP	
walls	 with	
BamCore	walls	

Carbon	sequestered	in	building	 -10	 -12	 -21	 -11	 -8	

Materials	 7	 8	 26	 19	 18	

Transport	to	job	site	 1	 1	 1	 0	 0	

Energy	(70	years)	 516	 412	 380	 -136	 -32	

EoL	 7	 9	 9	 2	 0	

Total	 521	 418	 396	 -125	 -22	

Table	8:	LCA	results	in	MT	CO2e	
	

11.4. Carbon	benefits	of	scale	

The	 table	 below	 estimates	 the	 carbon	 savings	 of	 replacing	 traditional	 stud	 framing	 walls	 with	
BamCore	walls.	Results	are	shown	per	100,000	homes,	over	10,	20	and	50	years.		

	

	 Traditional	 SIPs	 BamCore	

Carbon	savings	

of	replacing	wood	

stud	walls	with		

BamCore	walls	

Showing	results	per		 100000	 homes	 10	 years	

Direct	Land	Use	Change	 	 	 -9,112,491	 -9,112,491	

Carbon	sequestered	in	building	 -9,587,614	 -12,380,542	 -20,619,916	 -11,032,303	

Materials	 7,064,054	 8,305,933	 26,384,832	 19,320,778	
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Transport	to	job	site	 822,956	 1,471,730	 1,257,553	 434,597	

Energy	(70	years)	 516,095,194	 412,317,061	 380,389,520	 -135,705,674	

EoL	 6,525,123	 8,627,888	 8,703,703	 2,178,581	

Total	 520,919,712	 418,342,069	 387,003,202	 -133,916,511	

	 	 	 	 	

Showing	results	per		 100000	 homes	 20	 years	

Direct	Land	Use	Change	 	 	 -9,112,491	 -9,112,491	

Carbon	sequestered	in	building	 -19,175,227	 -24,761,084	 -41,239,833	 -22,064,606	

Materials	 14,128,107	 16,611,866	 52,769,664	 38,641,557	

Transport	to	job	site	 1,645,912	 2,943,459	 2,515,107	 869,195	

Energy	(70	years)	 1,032,190,387	 824,634,122	 760,779,040	 -271,411,348	

EoL	 13,050,245	 17,255,775	 17,407,407	 4,357,162	

Total	 1,041,839,425	 836,684,139	 783,118,894	 -258,720,531	

	 	 	 	 	

Showing	results	per		 100000	 homes	 50	 years	

Direct	Land	Use	Change	 	 	 -9,112,491	 -9,112,491	

Carbon	sequestered	in	building	 -47,938,068	 -61,902,710	 -103,099,582	 -55,161,514	

Materials	 35,320,268	 41,529,665	 131,924,160	 96,603,892	

Transport	to	job	site	 4,114,779	 7,358,648	 6,287,766	 2,172,987	

Energy	(70	years)	 2,580,475,968	 2,061,585,304	 1,901,947,599	 -678,528,369	

EoL	 32,625,613	 43,139,439	 43,518,517	 10,892,904	

Total	 2,604,598,561	 2,091,710,347	 1,971,465,970	 -633,132,591	

Table	9:	Carbon	savings	of	scaling,	100,000	new	homes	over	10,	20	and	50	years.	Results	are	in	MT	
CO2e		

	


