
Researchers	
  at	
  UCL	
  found	
  that	
  achieving	
  carbon	
  reduc6on	
  targets	
  in	
  urban	
  se7ngs	
  depends	
  
on	
  the	
  interdependencies	
  between	
  housing	
  and	
  energy	
  provision,	
  and	
  that	
  different	
  
decarbonisa6on	
  strategies	
  at	
  the	
  city	
  /	
  town	
  level	
  can	
  affect	
  the	
  health	
  of	
  inhabitants.	
  

Inves&ga&ng	
  the	
  compara&ve	
  impacts	
  of	
  dwelling-­‐related	
  CO2	
  reduc&on	
  strategies	
  in	
  
London	
  and	
  Milton	
  Keynes,	
  researchers	
  devised	
  a	
  number	
  of	
  future	
  scenarios	
  with	
  varying	
  
combina&ons	
  of	
  housing	
  retrofit	
  measures	
  and	
  degrees	
  of	
  energy	
  supply	
  decarbonisa&on.	
  	
  
These	
  were	
  used	
  to	
  calculate	
  possible	
  end-­‐user	
  energy	
  demand,	
  indoor	
  pollutant	
  exposures	
  
and	
  health	
  impacts	
  at	
  each	
  loca&on.	
  

	
  

Scenarios	
  
Researchers	
  modelled	
  the	
  current	
  (2010)	
  and	
  possible	
  future	
  (2050)	
  housing	
  stock	
  of	
  a	
  town	
  (Milton	
  Keynes)	
  
and	
  a	
  city	
  (London).	
  

Three	
  poten6al	
  levels	
  of	
  energy	
  efficiency	
  interven6ons	
  were	
  considered	
  against	
  two	
  future	
  approaches	
  for	
  
UK	
  electricity	
  provision:	
  

•	
  Business	
  as	
  usual	
  (no	
  decarbonisa&on	
  of	
  the	
  electricity	
  grid)	
  	
  

Scenario	
  1:	
  Energy	
  efficiency	
  (double	
  glazing	
  with	
  trickle	
  vents,	
  extract	
  fans,	
  cavity	
  wall	
  filling,	
  solid	
  wall	
  
insula6on	
  &	
  loR	
  insula6on),	
  Scenario	
  2:	
  Energy	
  efficiency	
  plus	
  (above	
  measures	
  +	
  hea6ng	
  focused	
  
interven6ons	
  e.g.	
  condensing	
  boilers	
  and	
  central	
  hea6ng)	
  

•	
  Accelerated	
  decarbonisa&on	
  of	
  the	
  electricity	
  grid	
  

Scenario	
  3:	
  Low	
  carbon	
  supply	
  as	
  scenario	
  1	
  measures	
  +	
  major	
  decarbonisa6on	
  of	
  the	
  electricity	
  grid)	
  

	
  

Health	
  impacts	
  
•  For	
  London:	
  where	
  CO2	
  reduc6on	
  targets	
  are	
  the	
  main	
  policy	
  driver,	
  substan6al	
  reduc6ons	
  can	
  be	
  made	
  

with	
  housing	
  energy	
  interven6on,	
  mainly	
  due	
  to	
  the	
  age	
  of	
  the	
  exis6ng	
  stock,	
  its	
  construc6on	
  and	
  lower	
  
overall	
  energy	
  efficiency.	
  Poten6al	
  net	
  benefits	
  or	
  harms	
  to	
  health	
  are	
  greater	
  in	
  London,	
  measured	
  in	
  
terms	
  of	
  gains	
  in	
  life	
  expectancy.	
  

•  For	
  Milton	
  Keynes:	
  the	
  poten6al	
  percentage	
  emission	
  reduc6on	
  gains	
  from	
  energy	
  interven6ons	
  on	
  
housing	
  are	
  much	
  smaller	
  due	
  to	
  the	
  already	
  energy	
  efficient	
  housing	
  stock.	
  Decarbonisa6on	
  of	
  the	
  grid	
  is	
  
essen6al	
  in	
  achieving	
  CO2	
  emissions	
  reduc6on	
  targets,	
  especially	
  in	
  Milton	
  Keynes.	
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40	
  years	
  from	
  2010-­‐2050	
  

	
  London	
   Milton	
  Keynes	
  

With	
  enhanced	
  ven&la&on	
  

Scenarios	
  1	
  and	
  3	
   849,800	
   21,200	
  

Scenario	
  2	
   856,500	
   21,400	
  

Without	
  enhanced	
  	
  ven&la&on	
  

Scenarios	
  1	
  and	
  3	
   –1,043,900	
   –13,800	
  

Scenario	
  2	
   –1,041,000	
   –13,700	
  

Health	
  impacts	
  changes	
  in	
  life	
  years	
  are	
  shown	
  over	
  40	
  years	
  for	
  each	
  city	
  
popula6on	
  for	
  each	
  scenario	
  (–	
  indicates	
  life	
  years	
  lost)	
  

The	
  results	
  also	
  reveal	
  that	
  including	
  enhanced	
  ven6la6on*	
  has	
  a	
  substan6al	
  health	
  impact	
  –	
  
without	
  it,	
  there	
  are	
  large	
  increases	
  in	
  exposure	
  to	
  pollutants	
  derived	
  from	
  indoor	
  sources.	
  	
  	
  
This	
  increase	
  more	
  than	
  offsets	
  the	
  benefits	
  of	
  improved	
  indoor	
  hea6ng	
  season	
  temperatures	
  
and	
  protec6on	
  against	
  outdoor	
  air	
  pollu6on,	
  resul6ng	
  in	
  substan6al	
  nega6ve	
  impacts	
  on	
  
health	
  overall	
  in	
  both	
  se7ngs.	
  

*	
  Enhanced	
  ven3la3on	
  involves	
  the	
  addi3on	
  of	
  extrac3on	
  fans	
  in	
  all	
  wet	
  rooms	
  (kitchen,	
  bathroom	
  and	
  
toilets)	
  and	
  the	
  applica3on	
  of	
  trickle	
  vents	
  to	
  all	
  new	
  double	
  glazing.	
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UCL	
  studies	
  have	
  shown	
  that:	
  

•  In	
  both	
  loca6ons,	
  the	
  direc6on	
  of	
  
health	
  impacts,	
  whether	
  nega6ve	
  or	
  
posi6ve	
  overall,	
  are	
  dependant	
  on	
  
the	
  use	
  of	
  enhanced	
  ven6la6on	
  
strategies	
  in	
  conjunc6on	
  with	
  energy	
  
efficiency	
  measures.	
  	
  

•  Without	
  this	
  CO2	
  reduc6ons	
  are	
  
made	
  at	
  the	
  expense	
  of	
  human	
  
health. 

Scenario	
  
	
  
	
  

%	
  reduc&on	
  in	
  CO2	
  emissions	
  	
  
from	
  housing	
  stock	
  2010–2050	
  

London Milton	
  Keynes 

BAU:	
  No	
  electric	
  grid	
  decarbonisa&on 

Scenario	
  1:	
  Energy	
  efficiency –50% –34% 

Scenario	
  2:	
  Energy	
  efficiency	
  plus –56% –42% 

Aggressive	
  electric	
  grid	
  decarbonisa&on 

Scenario	
  3*:	
  Energy	
  efficiency –97% –96% 

UCL	
  studies	
  have	
  shown	
  that:	
  
•  Possible	
  energy	
  efficiency	
  gains	
  in	
  

housing	
  vary	
  substan6ally	
  between	
  
different	
  loca6ons.	
  

•  Aggressive	
  decarbonisa6on	
  of	
  the	
  
electric	
  grid	
  is	
  essen6al	
  in	
  achieving	
  
CO2	
  emissions	
  reduc6on	
  targets.	
  



We	
  demonstrated	
  that	
  combining	
  simple	
  home	
  refurbishments	
  with	
  electric	
  grid	
  
decarbonisa6on	
  can	
  achieve	
  carbon	
  reduc6on	
  targets	
  in	
  loca6ons	
  with	
  very	
  different	
  stock	
  
profiles,	
  whilst	
  minimising	
  future	
  health	
  risks.	
  

ARCC	
  network	
  is	
  funded	
  by	
  

To	
  minimise	
  future	
  health	
  risks,	
  careful	
  considera&on	
  of	
  op&ons	
  for	
  individual	
  building	
  
components	
  need	
  to	
  be	
  made	
  when	
  designing	
  energy	
  efficiency	
  retrofit	
  strategies.	
  	
  

Greater	
  emphasis	
  on	
  electric	
  grid	
  decarbonisa6on	
  would	
  simplify	
  energy	
  efficient	
  
refurbishment	
  strategies,	
  whilst	
  minimising	
  the	
  risk	
  of	
  indoor	
  overhea6ng	
  and	
  poor	
  indoor	
  air	
  
quality.	
  Financially	
  effec6ve	
  'win-­‐win'	
  retrofit	
  op6ons	
  that	
  are	
  not	
  detrimental	
  to	
  human	
  
health	
  and	
  combine	
  climate	
  change	
  mi6ga6on	
  and	
  adapta6on	
  measures	
  can	
  be	
  more	
  easily	
  
iden6fied.	
  

Local	
  &	
  na&onal	
  policymakers	
  	
  
•  Consider	
  a	
  greater	
  emphasis	
  on	
  electric	
  grid	
  

decarbonisa6on	
  policies	
  and	
  reduc6on	
  of	
  gas	
  use	
  
in	
  the	
  domes6c	
  sector	
  when	
  planning	
  CO2	
  
reduc6on	
  budgets.	
  	
  

•  Ensure	
  ven6la6on	
  is	
  a	
  clear	
  element	
  in	
  
refurbishment	
  legisla6on.	
  

•  Collate	
  and	
  provide	
  access	
  to	
  sources	
  of	
  data	
  on	
  
good	
  prac6ce	
  in	
  energy	
  refurbishment.	
  

Researchers	
  
•  Inves6gate	
  pre-­‐	
  and	
  post-­‐	
  retrofit	
  homes	
  to	
  

provide	
  empirical	
  data	
  sets	
  on	
  prac6ces	
  and	
  
examples	
  of	
  both	
  posi6ve	
  changes	
  in	
  indoor	
  air	
  
quality	
  and	
  nega6ve	
  prac6ce	
  to	
  feed	
  back	
  into	
  
policy.	
  

	
  
	
  

	
  

Architects	
  /	
  retrofit	
  providers	
  
•  When	
  designing	
  new	
  homes,	
  incorporate	
  

adequate	
  ven6la6on	
  and	
  cooling	
  strategies	
  to	
  
ensure	
  indoor	
  air	
  quality	
  early	
  in	
  the	
  design	
  
process	
  and	
  not	
  as	
  an	
  aRerthought.	
  

•  When	
  retrofi7ng	
  exis6ng	
  homes,	
  take	
  account	
  
of	
  the	
  changes	
  in	
  ven6la6on	
  that	
  are	
  likely	
  to	
  
occur	
  when	
  energy	
  efficiency	
  measures	
  are	
  
applied.	
  

•  Take	
  account	
  of	
  the	
  par6cular	
  dwelling	
  and	
  the	
  
occupancy	
  pa\erns	
  to	
  avoid	
  ‘one-­‐size-­‐fits-­‐all’	
  
solu6ons.	
  

•  Inves6gate	
  and	
  specify	
  /	
  offer	
  components	
  
using	
  renewable	
  sources	
  of	
  energy.	
  

	
  

Shrubsole	
  et	
  al.	
  (2015).	
  A	
  tale	
  of	
  two	
  ci6es:	
  compara6ve	
  impacts	
  of	
  CO2	
  reduc6on	
  strategies	
  on	
  dwellings	
  in	
  London	
  
and	
  Milton	
  Keynes.	
  Atmospheric	
  Environment,	
  120,	
  100–108.	
  h\p://dx.doi.org/10.1016/j.atmosenv.2015.08.074	
  

16/10/15	
  


