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Sources: Esri, HERE, DeLorme, USGS, Intermap, increment P Corp., NRCAN, Esri Japan, METI, Esri China
(Hong Kong), Esri (Thailand), MapmyIndia, © OpenStreetMap contributors, and the GIS User Community
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Solar	panels	on	every	roof?	
1.4%	of	UK	surface	is	covered	by		roof	
This	is	56m2	per	person	(pp)	
~one	quarter	faces	South	=	14m2	pp	
Times	solar	panels	at	5W/m2=70Wpp	
UK	primary	demand	is	~4,500Wpp	
Solar	panel	on	every	roof	=1.5%	demand	
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…	but	we	are	not	on	course	for	rapid	change	

Policy	to	date:	
²  Treat	GHG	emissions	as	a	

problem	of	the	energy	sector	
²  Hope	for	technology-led	

transi-on	to	carbon-free	power	
²  No	progress	on	carbon	tax	

Industry	to	date:	
²  Aim	at	rela%ve	improvements	

while	pursuing	absolute	growth	
²  Industry	awareness	high,	but	

ac-on	constrained	by	
shareholders/customers	

Clients/	
Consumers/	

Voters	

Industry	Government	

GHG	
emissions	

Purchasers	to	date:	
²  “Green”	as	an	add-on	only	
²  Strong	rebound	effects	(e.g.	air	travel)	

Use	Less	

The	Use	Less	Group	
² Whole	systems	analysis	
² Material	demand	reduc-on	
² New	material	processes	

www.uselessgroup.com	



Whole	systems	analysis	
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Whole	systems	analysis	
Top	down	analysis	of:	
²  Energy,	biomass,	water	
²  Steel,	aluminium,	bulk	and	

cri-cal	materials	
www.uselessgroup.com	
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understanding the mix of fuels used in generating grid electricity. For paper, our 
additional challenges are:

 � Plant scientists do not yet know the net emissions effects of planting, growing 
and harvesting a tree, due to the complex effects of soil disruption.

 � A substantial fraction of the energy used in paper making, particularly from 
primary wood, is generated by burning the trimmings from the trees, and the 
‘black liquor’ which is the by-product of pulping.

 � Because recycling shortens the fibres, most recycled paper actually has a 
reasonable fraction of virgin paper to increase its strength or smoothness. 

We’ve therefore found a wide range of estimates for carbon emissions in paper 
making. Making a tonne of conventional office paper from trees leads to emission 
of around 0.7–1.2 tonnes of CO2 /tonne of paper, while using recycled pulp, this 
figure changes to 0.6–0.7 tonnes of CO2 /tonne of paper. However, it is quite 
possible that some recycled paper has actually led to more emissions than paper 
from trees—because of the use of biomass (which over its whole cycle does not 
emit significant CO2 emissions) in generating energy for primary processes.

Figure 22.6—Sankey diagram 
of paper production
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Optimum conditions:  
•  Wavelength: 532 nm 
•  Pulse width: 4 ns 
 

www.reduse.co.uk 

In	construcEon,	we	can	use	half	as	
much	material	if	clients	ask	for	it,	and	
keep	buildings	for	twice	as	long	

Utilisation ratio
0.75 - 1.0 
0.5 - 0.75 
0.25 - 0.5 
0 - 0.25

 8m

But	at	present	in	the	UK,	we	use	
double	the	material	required	and	
keep	the	buildings	for	half	their	life	

Material	demand	reducEon	
Sectoral	focus:	
²  Construc-on	
²  Steel	

www.uselessgroup.com	

Dr	E:	Economics	

The	Use	Less	Group	
www.uselessgroup.com	

Dr	Zenaida	
Energy	Systems	

Whole	Systems	Analysis	

Material	Demand	Reduc-on	

New	Material	Processes	
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The	Use	Less	Group	
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Achievements	 Impact	 Future	plans	

New	focus	on	absolute	impacts	
Studies	of	key	resources	
Most	inter-disciplinary	work	in	CU	
	

IPCC	5th	Assessment	Report	
Energy	Research	Partnership	
Arcelor	Misal,	Emerson,	BP…	
WorldSteel	type	org’s,	speeches…	

Startup:	Foreseer	Ltd.	
Data	es-ma-on	&	reconcilia-on,	
aiming	at	global	coverage	
23	Nov:	CU	Demand	Redn	seminar	

Whole	Systems	Analysis	

Communica-ng	that	material	
demand	drives	industrial	emissions	
Strong	rela-onship	with	steel	and	
construc-on	sectors	
	

	
	

“Sustainable	Materials”	book	
Six	Whitehall	departments	
Construc-on	Profession	Network	
G7	Alliance	on	Resource	Efficiency	

Sectors:	cars,	clothes,	cement.	
Two	Innovate	UK	projects	
New	collabora-ons	with	
Economics	&	London	Sch.	Fashion	

Material	Demand	Reduc-on	

Seven	patent	applica-ons	
New	approach	to	closed-loop	
control	in	metal	forming	
Insights	into	process	mechanics	
	

	

Pipeline	of	development	to	MTC	
Startup:	Reduse	Ltd.	
Interna-onal	Academy	of	
Produc-on	Engineering	(CIRP)	

Flexible	ring	rolling	
Process	X		
Automa-c	process	design	
Hos-ng	ICTP	2017	with	Baldrick!	

New	Material	Processes	


