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Human	emissions	of	carbon	dioxide	

Emissions	in	billion	tonnes	of	CO2			(=	GtCO2,	PgCO2,	1015	gCO2)	



http://www.esrl.noaa.gov/gmd/dv/iadv/ 

ResulBng	rise	in	atmospheric	CO2	

Today	=	405	ppmV	
(and	rising)	

Compares	to	280	ppmV	before	human	acBvity	
And	200	ppmV	during	the	last	ice	age	



Global temperature 

https://www.ncdc.noaa.gov/cag/ 



2016	Mean	Annual	Temperature	(relaBve	to	1880-1920)	

CenBgrade	



IPCC AR5 2013 

We can choose our future temperature 

Stop	releasing	CO2	 Carry	on	as	we	are	

Average		<	2oC	 Average	>4oC	



Paris	COP21	agreement	
	

Agreed	to	limit	warming	to	substanBally	less	than	
2oC	(1.5oC	target)	

	

Peak	in	global	emissions	asap,	rapid	reducBons	
thereaVer	

	

Net	zero	emissions	in	2nd	half	of	this	century	
	

Countries	submiYed	naBonal	climate	acBon	plans	
	

Meet	every	5	years	to	and	set	more	ambiBous	
targets	



Integrated	Assessment	Models:	Future	emission	scenarios	

IPCC	AR5	and	at	the	Bme	of	Paris	Agreement	
87%	of	2oC	scenarios	and	100%	of	1.5oC	scenarios	use	some	greenhouse	gas	removal	(GGR)	



Figure	from	RS/RAEng	GGR	report,	2018	

GtCO2	per	year	levels	of	GGR	required	by	2030s	



Emissions	Scenarios	in	IPCC	2018	1.5oC	Report	

From	Summary	for	Policy	Makers:	
All	pathways	that	limit	global	warming	to	1.5°C	with	limited	or	no	overshoot	project	the	use	
of	carbon	dioxide	removal	(CDR)	on	the	order	of	100–1000	GtCO2	over	the	21st	century		



A	UK	perspecBve	in	3	reports	
	
i.		 	UK	Clean	Growth	Strategy	

	Autumn	2017	
	
	
From	key	policies	and	proposals	
	
“Develop	our	strategic	approach	to	
greenhouse	gas	removal	
technologies….	addressing	the	
barriers	to	their	long	term	
deployment.”	



A	UK	perspecBve	in	3	reports	
	
ii.		 	Report	to	BEIS	on	GGR	

	September	2018	
	
	
UK	scenario	indicated	that	the	UK	
could	realize	sufficient	GGR	to	
balance	residual	emissions	of	
greenhouse	gases	to	make	the	UK	
net	zero	in	2050	
	



A	UK	perspecBve	in	3	reports	
	
iii.			CommiYee	for	Climate	

	Change	Net	Zero	Report	
	May	2019	

	
“The	UK	should	set	and	vigorously	
pursue	an	ambi;ous	target	to	
reduce	greenhouse	gas	emissions	
(GHGs)	to	'net-zero'	by	2050,	ending	
the	UK's	contribu;on	to	global	
warming	within	30	years.”	
	
	
	

		
	



Countries	aiming		
for	net	zero	



One	week	ago:	



Past,	present	and	future	UK	emissions	

CCC	2019	



Scenarios:		Can	the	UK	achieve	net	zero	by	2050?	
	

Present	emissions	468	MtCO2e	(CCC	2018)	
Climate	Change	Act	commits	us	to	reduce	to	160	MtCO2e	pa	

CCC	(2016)	considers	130	MtCO2e	pa	absolute	minimum	we	could	reach	
	



GGR	methods:		Must	both	remove	and	store	CO2	

Table	from	RS/RAEng	GGR	report,	2018	



ReforestaBon	



Growing	forests	is	good	but…	

There	is	only	so	much	space	to	put	them	
Need	to	be	careful	they	don’t	have	other	negaBve	impacts	



GGR	methods:		Must	both	remove	and	store	CO2	

Table	from	RS/RAEng	GGR	report,	2018	



UBlising	biomass	for	energy,	
capturing	the	CO2	emissions	and	

storing	them	to	provide	lifecycle	GGR		

Bioenergy	with	Carbon	Capture	and	Storage	(BECCS)	



Using	forestry	materials	in	building	extends	the	
Bme	of	carbon	storage	of	natural	biomass	and	

enables	addiBonal	forestry	growth			

Building	with	Biomass	





Greenhouse	gas	abatement	for	biomass	use	

CCC	2018	



UK	Scenario:	A	suite	of	GGR	methods	to	remove	130	MtCO2	pa	

4	MtCO2	pa	from	building	with	biomass	
(equivalent	to	building	200,000	Bmber	framed	houses	pa,	compared	to	220,000	new	
houses	built	across	the	UK	pa	at	present)		





CCC	Net	Zero	report	2019	
	
“Large	increases	in	the	percentage	of	houses	
and	flats	constructed	with	;mber	could	
enable	up	to	3	MtCO2/yr	to	be	stored	long-
term	in	the	built	environment	through	wood	
used	in	construc;on.	A	similar	level	of	
contribu;on	is	possible	through	use	of	
engineered	wood	products	(e.g.	cross	
laminated	;mber	and	glulam)	in	non-
residen;al	buildings.”	
	
“costs	of	using	wood	as	a	construc;on	
material	are	essen;ally	negligible”	
	
CCC	scenarios:	
Core:		2	MtCO2/yr	
Further	ambiBon:	2.3	MtCO2/yr	
SpeculaBve:		3.2	MtCO2/yr	
	



Some Final Comments 
 

•  There is international agreement that climate change is dangerous and 
we should avoid it by reducing GHG emissions to zero this century 

•  This will require substantial reduction in emissions, via changes across all 
aspects of society 

•  It will also require pursuit of approaches to remove CO2 from the 
atmosphere and store it 

•  Biomass provides major routes to GGR, through reforestation, BECCS, 
and building with wood 

•  In the UK, and elsewhere, there is growing recognition of the benefits for 
climate-change mitigation of building with wood 





CCC	Net	Zero	Report	2019:	
	
Core:	The	proporBon	of	Bmber-framed	houses	and	engineered	wood	systems	
makes	up	the	same	proporBon	of	new	build	as	they	do	today	(15-28%).	This	leads	
to	a	removal	of	2.0	MtCO2e/yr	in	2050,	growing	from	a	sequestraBon	of	about	1	
MtCO2/yr	today.		
	
Further	AmbiVon:	The	proporBon	of	Bmber-framed	new	build	houses	rises	to	over	
40%	by	2050.	Engineered	wood	systems	remain	a	minor	contributor,	reaching	5%	
by	2050.	This	leads	to	a	removal	of	2.3	MtCO2e/yr	in	2050.		
	
SpeculaVve:	The	proporBon	of	Bmber-framed	houses	rises	to	80%.	Engineered	
wood	systems	increase	at	10%	per	year	to	2027	then	20%	year	from	2027	to	2050.	
This	leads	to	a	removal	of	3.2	MtCO2e/yr	in	2050.		


