
Sustainability John Carter







CoP21



Conference of the Parties of the 
United Nations Convention on Climate 
Change.

Agreed at CoP 21, in Paris, in late 2015, to limit global 
warming to 1.5 degrees Celsuis.

CoP26 was due to be held in Glasgow in Nov 2020 …….



With 2° Celsius of warming, large parts of the 
world’s surface will become less habitable. The 
people of these regions are likely to face wilder 
extremes: worse droughts in some places, worse 
floods in others, greater storms and, potentially, 
grave impacts on food supply. Islands and 
coastal districts in many parts of the world are in 
danger of disappearing beneath the waves.

(Think, Fairbourne, on the west coast of Wales.)



Meanwhile it’s business as usual: Heathrow airport’s proposed third runway, for 
example. Will Covid 19 force a re-think; or will the “don’t worry, we can make 
planes electric” faith in technology mentality win the day ?



George Monbiot 2016

• “Sorry, but you cannot build new runways and prevent climate 
breakdown.

• The correct question is not “where?”. It is “whether?”. And the 
correct answer is no. The prime minister has just announced that 
her cabinet will recommend where a new runway should be built. 
Then there will be a consultation on the decision. There is only one 
answer that doesn’t involve abandoning our climate change 
commitments and our moral scruples: nowhere.

• The inexorable logic that should rule out new sources of oil, gas and 
coal also applies to the expansion of airports. In a world seeking to 
prevent climate breakdown, there is no remaining scope for 
extending infrastructure that depends on fossil fuels. The prime 
minister cannot uphold the Paris Agreement on climate change, that 
comes into force next month, and permit the runway to be built.” 

• (Published in The Guardian, 19th October 2016.)  



Sustainable ? Just 15% of people in this country take 70% of the flights



Sharing resources – an equitable distribution ………..



Big is better



I know, let’s just go electric ………



13































28







So what can we do ?



Buildings use about 40% of global energy, 25% of global water, 40% of global 
resources and they emit approximately 1/3 of greenhouse gas emissions –
source: UN Environmental Programme. 





truly truly sustainable…..?











markers, pioneers and pointers – significant  shift

Gateway 2: Arup Associate led by Peter Foggo and Rab
Bennets: Atrium as extract for cross naturally ventilated 
offices. 1982

Gateway 1: Arup Associates: 1976: Full AC







PROJECT BACKGROUND/context

• PFI contract./novation etc.

• Project scope changed – retail removed –
reduced cooling load.

• PHOTO of site plan. – FCBS aerial view

• Section rather than floorplan?

ENVIRONMENTAL DESIGN
Building Form
ENVIRONMENTAL DESIGN
Building Form





ENVIRONMENTAL DESIGN
The roof cones



Physical models









Eco-architecture with architects ( not without)



Rational thatch

Archetype:
University of
East Anglia







Solcer House Bridgend

Science… 

Technology 

leading 

edge but 

little Art









INVENTORY OF CARBON & ENERGY (ICE) SUMMARY
Materials Embodied Energy & Carbon Coefficients Comments

EE - MJ/kg EC - kgCO2/kg EC - kgCO2e/kg EE = Embodied Energy, EC = Embodied Carbon

Aggregate

General (Gravel or Crushed Rock) 0.083 0.0048 0.0052 Estimated from measured UK industrial fuel consumption data

Aluminium Main data source: International Aluminium Institute (IAI) LCA studies (www.world-aluminium.org)

General 155 8.24 9.16
Assumed (UK) ratio of 25.6% extrusions, 55.7% Rolled & 18.7% 

castings. Worldwide average recycled content of 33%.

Virgin 218 11.46 12.79

Recycled 29.0 1.69 1.81

Cast Products 159 8.28 9.22 Worldwide average recycled content of 33%.

Virgin 226 11.70 13.10

Recycled 25.0 1.35 1.45

Extruded 154 8.16 9.08 Worldwide average recycled content of 33%.

Virgin 214 11.20 12.50

Recycled 34.0 1.98 2.12

Rolled 155 8.26 9.18 Worldwide average recycled content of 33%.

Virgin 217 11.50 12.80

Recycled 28 1.67 1.79

Asphalt

Asphalt, 4% (bitumen) binder content (by 

mass)
2.86 0.059 0.066

1.68 MJ/kg Feedstock Energy (Included). Modelled from the 

bitumen binder content. The fuel consumption of asphalt mixing 

operations was taken from the Mineral Products Association 

(MPA). It represents typical UK industrial data. Feedstock energy 

is from the bitumen content. 

Asphalt, 5% binder content 3.39 0.064 0.071
2.10 MJ/kg Feedstock Energy (Included). Comments from 4% mix 

also apply.

Asphalt, 6% binder content 3.93 0.068 0.076
2.52 MJ/kg Feedstock Energy (Included). Comments from 4% mix 

also apply.

Asphalt, 7% binder content 4.46 0.072 0.081
2.94 MJ/kg Feedstock Energy (Included). Comments from 4% mix 

also apply.

Asphalt, 8% binder content 5.00 0.076 0.086
3.36 MJ/kg Feedstock Energy (Included). Comments from 4% mix 

also apply.

Bitumen

Extract from: www.circularecology.com - free 
download of their inventory of carbon and energy 
(ICE) database.

http://www.circularecology.com








fashion = the vogue for timber grid-shells interiors

Wordl Wildlife Fund HQ Woking: Hopkins Architects 2013
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Peter Harper’s 80%-20% principle:

• Aim for 80% low-carbon Materials & 20% 
meta-industrial materials in building 
projects.

• For example, glass is high carbon, but it is long-lived and 
has huge energy benefits (day-lighting and solar gain).

• For example, straw and hemp-lime are low-carbon, 
eminently renewable and help to create healthy buildings. 

• or example: glass is high carbon; but is long-lived and has 
huge energy benefits (day-lighting & solar gain)



Passivhaus

Time for a a stretch and a cup of tea ?



Passivhaus



Wolfgang Feist

“I was working as a physicist. I read that 
the construction industry had 
experimented with adding insulation to 
new buildings and that energy 
consumption had failed to reduce.

This offended me – it was counter to the 
basic laws of physics. I knew that they 
must be doing something wrong. So I 
made it my mission to find out what; and 
to establish what was needed to do it 
right.”  
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Occupants’ feedback



















































































































































near Holford — Bridgwaternear Holford — Bridgwater

1 of  1



PoE?

Qualitative:
Feels connected to place;
Quality of light and views;
Thick external walls feel protective;
‘Cabin’ and ‘cave’ strategy working well – especially in terms of temperature 
stratification. (Cooler bedrooms, warmer living spaces.)

Quantitative:
Total annual energy consumption 65-70 kWh/sq.m./annum. 
Total annual energy cost circa £1200.







One Planet development Wales



One Planet Living Developments

• The key requirement, for consideration as a 
One Planet residential development is that 
over a reasonable period of time (no more 
than 5 years) the land should provide for the 
minimum needs of the inhabitants in terms of 
income, food, energy and waste assimilation, 
and must be the sole residence of the 
inhabitants. Any planning application must be 
supported by a management plan produced 
by a “competent person”.



Arcadia for all



• “I cannot imagine any other desirable view of the 
future than an ecologically adapted form of life 
where architecture returns to early Functionalist 
ideals derived from biology. Architecture will 
again take root in its cultural and regional soil. 
This architecture could be called Ecological 
Functionalism ……. After the decades of affluence 
and abundance, architecture is likely to return to 
the aesthetics of necessity in which elements of 
metaphorical expression and practical craft fuse 
into each other again; utility and beauty again 
united.” (Juhani Pallasmaa, From Metaphorical to 
Ecological Functionalism.)




