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This first version of this presentation was developed 10 years 
ago. It has been updated every year, but contains the same 
central message.

The following persons made substantial contributions:

Gregor Herda (UN Habitat), Richard Lorch and Fionn 
Stevenson (UK), Stella Bezerra and Roberto Lamberts (Brazil), 
Teresa Coady, Jean Cinq-Mars, John Crace, Gary Martin and 
Mark Gorgolewski  (Canada), Teresa Parejo-Navajas (Spain),  
Ann Edminster and Giancarlo Mangone (USA), Norman 
Goijberg (Chile), Wynn Cam (Singapore), Andrea Moro (Italy), 
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Global Context



There are too many things happening to provide a single coherent 
overview of what is happening, but here is a partial view:

■ At COP21, delegates reached an agreement for voluntary 
measures that will, hopefully, lead to action;

■ At COP21 Buildings Day, the Global Alliance for Building 
(GABC) and Construction was launched;

■ Europe is pursuing strong policies related to targets for 2030 
and 2050;

■ COP 22 and COP23 have taken place but the take-up by some 
key countries is slow and partial.

International developments



■ In October 2018, the IPCC released SR1.5, their new special 
report focusing on a global temperature rise of 1.5 deg. C.

■ It had been known for some time that, even if we can 
maintain a global temperature rise of less than 1.5ºC, many 
South Pacific states will face major problems;

■ The new SR1.5 report makes it clear that there are 
significant impacts around the world with that extra ½ degree 
temperature;

■ The report also points out that there is much scope for 
positive action, although the emphasis on CO2 sequestration 
seems overly optimistic.

International developments
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Climate change 
mechanisms 
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Source:  
IPCC

CO2 emissions have very long-term effects on global temperature 
and sea level

Source:  IPCC  AR5
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The nightmare scenario: 

total global carbon content estimated in billions of tonnes

Sources:  Schuur et  al.,  UNEP,  CDIAC,  in Climate  Safety,  Public  Interest  Research  Centre,  UK,  2008  



9The  built  environment  is  implicated  in  many  sectors  of  GHG  emissions
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Climate change impacts 
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IPCC WG II, AR5: Summary for Policymakers

RCP = Representative Concentration Pathway.
RCP 2.6 assumes a GHG peak of 490 ppm before 2100, then 
declining;
RCP 8.5 assumes 1370 ppm GHG emissions by 2100, and rising

see http://www.iiasa.ac.at



■ Higher temperature increases evaporation rates, which aggravates water 
shortages;

■ Higher temperatures leads to more use of mechanical cooling which 
creates more demand for electricity, which creates more GHG emissions.

Specific impacts of high temperatures

*  J-L.  Salagnac,  Building  Research  &  Information,  July/August  2007

■ Heat waves can cause higher death 
rates, especially in the older population. 
The estimated extra mortality in eight 
European countries from the 2003 heat 
wave was 34,897 *;

■ Electricity demand rose significantly 
because of the intense use of cooling 
systems, and hydroelectric production 
was reduced by 19% because of 
reduced river flow rates, and nuclear 
production was reduced by 4% 
because temperatures of river cooling 
water rose above acceptable levels.
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Urban heat islands: Paris, August 4-13, 2003

B.  Dousset,  ESA  user  consultation  meeting,  Athens,  June  2007



Djakarta  is  
sinking  up  
to  20  cm.  
per  year  
because  of  
depletion  of  
sub-surface  
aquifers.  

Meanwhile,  
the  Java  
Sea  is  

rising  at  4-5  
mm  per  
year.  

NYT,  21Dec17



Vancouver 
airport will 

have a major  
problem with 
a 2ºC rise in 
temperature

Climate  Central



Source:  The  Economist  05  Sep17
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Source:
Climate  Change  Risks  to  Australia's  Coast:  A  First-
Pass  National  Assessment,  Department  of  Climate  
Change,  Government  of  Australia,  2009

Increased wind speeds will cause high 
levels of damage to structures
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Source: Swiss Re Economic Research & Consulting, 2015, in Investing for Resilience, 
ClimateWise, University of Cambridge, December 2016  

Economic v. insured catastrophe losses 1970-2015

It is harder to find insurance for vulnerable properties



Global trends Likelihood of 
future trends Examples of major projected impacts

N. Larsson, iiSBE, 2009 & 2016

Increased incidence of extreme high sea 
level (excludes tsunamis). Likely (long term) Costs of coastal protection v. relocation, loss of 

insurance, population migration, loss of property.

Heavy precipitation events.  Frequency 
(or proportion of rainfall from heavy falls), 
increases over most areas.

Very likely
(90% probability)

Disruption of settlements, transport and societies due 
to flooding; pressures on urban and rural 
infrastructure; loss of property.

Intense tropical cyclone activity increases Likely Disruption by flood and high winds, loss of insurance, 
population migration, loss of property.

Warm spells / heat wave frequency 
increases over most areas.

Very likely
(90% probability)

Reduction in quality of life for those people in warm 
areas without appropriate housing; impacts on the 
elderly, very young and poor.

Area affected by droughts increases Likely Water shortages…reduced hydro generation, 
potential for population migration.

Predicted climate change impacts on the built environment
from IPCC AR4 (2007), AR5 (2014) and other sources

Warmer and fewer cold days and nights 
over most land areas

Virtually certain 
(99% probability) Reduced energy demand for heating; increased 

demand for cooling, declining air quality in citiesWarmer and more frequent hot days and 
nights over most land areas

Virtually certain 
(99% probability)
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Global v. Regional Factors 
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Industrialized countries Developing countries

Shares of global CO2 emissions by country and development 
status, 1990 and 2012

69%!
31%!

1990

41%!

59%!

2012!



Climate in developing countries will become far more variable
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Drivers: population growth 
and consumption levels 
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Global  trends  in  passenger  car  ownership

Source:    UNEP,  Global  Environmental  Outlook,  GEO4  Summary  for  Decision  Makers,  2007,  pg.  15



■ Great  strides  are  being  made  in  improving  the  ecological  
performance  of  materials;;

■ Building  equipment  is  rapidly  increasing  in  energy  efficiency;;

■ And  the  emphasis  on  better  design  practice  will  undoubtedly  
help  overall  environmental  performance  of  buildings;;

■ But  we  will  not  reduce  overall  greenhouse  gas  emissions  nor  
depletion  of  key  materials  if  more  and  larger  buildings  with  a  
greater  diversity  of  equipment  are  being  built.

The  relationship  between  
efficiency  and  consumption
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The  energy  efficiency  of  houses  in  Canada  improved  significantly  during  
the  period  1995-2005,  but  house  sizes  increased  from  about  150  to  200  
m2.    The  chart  below  shows  a  similar  pattern  in  the  USA.

Not  shown  is  the  
considerable  growth  in  
household  appliances  
and  equipment

Meanwhile,  the  average  
household  size  is  
decreasing...



Proposed 
Generic Actions
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§ Climate change has definitely arrived;

§ It is driven by excessive consumption, lack of conservation of 
scarce resources and widespread inefficiencies;

§ Key industry and government leaders have hesitated too long 
to implement adequate long-term mitigation measures;

§ Measures that have been implemented are not sufficient to 
make the changes that are needed;

§ But if serious measures are delayed and must then be 
introduced quickly under extreme conditions, the probability 
of serious economic disruption and social unrest is high;

§ We believe that regionally-sensitive plans for more rapid 
action are urgently needed, and we present a number of 
proposals along these lines.

The problem



1. Identify main regional vulnerabilities to climate change 
impacts;

2. Convince local elites to act; 
3. Protect critical facilities, infrastructure and services, 

e.g. power generation, public transport, health and 
safety services;

4. Prepare to house relocated populations from within 
and outside the region;

5. Introduce policies to reduce carbon emissions at a 
societal level through taxation or cap-and-trade;

6. Support a shift from private to public transport to 
reduce emissions, road and parking facilities;
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18 Proposed Generic Actions



7. For electrical power generation, support the 
conversion to clean energy and renewables;

8. Limit peak electrical demand to reduce demand for 
new generating facilities;

9. Mitigate urban heat island effect by encouraging high-
albedo surfaces and landscaping policies;

10. Encourage urban agriculture;
11. Develop improvement strategies and key performance 

targets for neighbourhoods;
12. Promote system synergies between diverse building 

types in small urban areas.
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18 Proposed Generic Actions



13. Freeze new construction in high-risk areas and 
limit development in other areas;

14. Ensure very high performance of new buildings 
through education, incentives and regulations

15. Net-zero operations are not enough: minimize 
embodied energy and emissions

16. Existing buildings are 95% to 98% of the building 
stock, and we must therefore launch major 
programs for intensive and deep green renovation;

17. Establish public building performance databases
18. Strengthen equipment and appliance efficiencies
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18 Proposed Generic Actions



■ Climate change is presenting an existential crisis to all 
human societies and settlements;

■ Excess consumption and inefficiencies are major factors, but 
specific impacts and remedies vary by region;

■ We need to make our buildings and urban areas more 
efficient in their use of energy and resources;

■ The major emphasis has to be to reduce long-term life-cycle 
emissions but we also have to increase our resilience to 
withstand climate change impacts;

■ But we must recognize that urban areas and buildings are 
only part of the issue – all aspects of life will be affected.

Conclusions



Contacts  &  Info

■ http://www.iisbe.org
■ Nils  Larsson  (XD),  larsson@iisbe.org
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