
Climate Justice and our Built 
Space  



²Ƙȅ ǘƘƛǎ ΨŎƻƭƭŜŎǘƛǾŜ-ƛƴǘŜƭƭƛƎŜƴŎŜΩ ŘƛŀƭƻƎΚ 

The first conundrum that had us scratching our heads:  
 

Iƻǿ Ŏŀƴ Ψƭƻǿ-ƘŀƴƎƛƴƎ ŦǊǳƛǘǎΩ ǊŜƳŀƛƴ ƭƻǿ-hanging and un-
plucked for so long; how can win-win solutions have no takers 
 
There is some intelligence in the built-space ecosystem that we 
ƘŀǾŜƴΩǘ encountered 

 
So lets stop second-guessing what the built-space ecosystem 
needs to become sustainable-by-default, force-fitting our 
ΨǎƻƭǳǘƛƻƴǎΩ ǘƻ ƎǳŜǎǎǘƛƳŀǘŜǎ ƻŦ ǿƘŀǘ ǿŜ ǘƘƻǳƎƘǘ ȅƻǳ ƴŜŜŘŜŘΣ ŀƴŘ 
go straight to the source. 



²Ƙȅ ǘƘƛǎ ΨŎƻƭƭŜŎǘƛǾŜ-ƛƴǘŜƭƭƛƎŜƴŎŜΩ ŘƛŀƭƻƎΚ 

1. wŜǇǊƻŘǳŎƛƴƎ ǘƘŜ  ǇǊƻōƭŜƳ ŀǎ ǿŜ ǘǊȅ ǘƻ ǎƻƭǾŜ ƛǘΥ ǊŜŎǊŜŀǘƛƴƎ ǘƘŜ ΨǇŀǎǘΩ 
ǿƘƛƭŜ ŀǘǘŜƳǇǘƛƴƎ ΨǘŜŎƘƴƻŎǊŀǘƛŎΩΣ ΨŜŎƻƴƻƳƛŎΩ ǎƻƭǳǘƛƻƴǎ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜ 
 

2. ¢ƘŜ ƳŀǎǘŜǊΩǎ ǘƻƻƭǎ ǿƛƭƭ ƴƻǘ ōǊŜŀƪ ǘƘŜ ƳŀǎǘŜǊΩǎ ƘƻǳǎŜΤ ŎƻƳǇŜǘƛǘƛƻƴΣ 
accumulation and commodification (the predatory capitalism that got us 
here) is unlikely to get us out of here. Human survival cant hinge on 
revenue models and business plans alone  
 

3. {ǇŜŀƪƛƴƎ ΨŀǘΩ ǇŜƻǇƭŜ ŀǘ DǊŜŜƴ-Building forums without really listening 
ΨǿƛǘƘΩ ǘƘŜƳΥ LŦ ȅƻǳ ǿŀƴǘ ǘƻ ōŜ ǳƴŘŜǊǎǘƻƻŘΣ ƭƛǎǘŜƴ ό.ŀōŜƭύ 
 

4. ! ŎŀǊ ǳǎŜǊ ŎƻƳǇƭŀƛƴƛƴƎ ŀōƻǳǘ ΨǘǊŀŦŦƛŎΩΥ ǿŜ ŀǊŜ ƴƻǘ ΨǎǘǳŎƪΩ ƛƴ ǘǊŀŦŦƛŎΣ ǿŜ 
ΨŀǊŜΩ ǘƘŜ ǘǊŀŦŦƛŎ 
 

5. ¢ƘŜ ΨƻǘƘŜǊΩ Ƙŀǎ ǘƘŜ ǇƻǿŜǊΤ ƛŦ ƻƴƭȅ ΨǘƘŜȅΩ ŎƘŀƴƎŜŘΤ ǿƘŀǘ Ŏŀƴ ΨLΩ Řƻ 



What are the issues? 



Å Economy 

Å Environment 

Å Educational, Professional, and Commercial Capacity 

the Head 
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Table of Contents 



the Head ï Environment, Economy, Education, Profession 



the Head - Economy  
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India's AC Stock Projection - 2015 to 2035 

2016   2017   2018   2019   2020   2021   2022   2023   2024   2025   2026   2027   2028   2029    2030 

Year 

 

Room AC stock increase ~ 7 times in 20 years 

A doubling-time of 7 years 

Central AC stock increase ~ 11 times in 20 years  

A doubling time of 6 years 

 
211 

196 

Room ACôs   Commercial Acôs 

the Head - Economy  

Source: Fairconditioning & Chaturvedi V, Sharma M, Chattopadhyay S, and Purohit P. HFC emission scenarios  for India. CEEW report 



ü In a Business-As-Usual Scenario, energy use from Indian buildings ~  5 fold increase between 2012 and 2030 
ü Residential building energy consumption ~ 8 fold increase 

the Head - Economy  

Source: Mitigation Potential From Indiaôs Buildings & Residential Buildings In India: Energy Use Projections And Savings Potentials, India, Global Buildings Performance 

Network   



Impossibility of Green Growth 

ühighly questionable whether the required drastic GHG-emissions reductions are really achievable 
under the prevailing growth paradigm 

 
üglobal carbon intensity of production fell from around 1kg/$ of economic activity to just 770g/$ (i.e. by 

23 per cent) in 28 years (1980 to 2008); 0.7 % per annum drop) 
 
ü if recent trends of global population (at 0.7 % per year) and income growth (at 1.4 % per year) 

extrapolated to 2050, carbon intensity would have to be reduced to 36 gCO2/$; 21-fold reduction in 
global carbon intensity to limit global warming to 2 degrees 
 

üAllowing developing countries to catch up with the present level of GDP per capita in developed 
nations = 130-fold reduction in global carbon intensity by 2050 

the Head - Economy  



Figure 1.1 Development of the carbon intensity of GDP, 1980 to 2050 

Source: Jackson, T (2009) Prosperity without Growth: Economics for a Finite Planet, 

Earthscan, London 

Impossibility of Green Growth 
the Head - Economy  



üDespite efficiency improvements, our society has significantly reduced neither the 
number of hours worked nor the resources used, not in total and not per capita. 
 

üRather, efficiency gains have fuelled increased consumption. An economic system 
devoted to profits, accumulation, and economic expansion without end will tend to use 
any efficiency gains or cost reductions to expand the overall scale of production 
 

üConservation in the aggregate is impossible for capitalism, however much the 
output/input ratio may be increased in the engineering of a given product. This is 
because all savings tend to spur further capital formation 

The efficiency illusion: the rebound effect 

the Head - Economy  



1. Ethical to subject rain-water harvesting systems to strict payback scrutiny, while not 
questioning the payback period of rain-shower heads? 
 

2. Payback period of Business-as-Usual is Infinity ς not Zero 
 

3. Incongruity of long-term sustainability aspirations and short-termism payback: 
nothing in nature and society pays back in 2 years 

Pay-backs and Short-termism 

the Head - Economy  



Source: Vital Climate Graphics based on the IPCCôs Third Assessment Report (TAR) 

Copyright © 2005: UNEP, UNEP/GRID-Arendal 

the Head - Environment  



the Head - Environment  



Refrigerants Type GWP (100 Year, AR 2007) 

R410A ς R32/R125 ς 50:50 HFC 2088 

R22 ς Chloro Difloro Methane  HCFC 1810 

R134A ς Chloro Difloro Methane  HFC 1430 

R32 ς Methylene Fluoride HFC 675 

R290 ς Propane  I/Σ ΨbŀǘǳǊŀƭΩ 3.3 

R1270 ς Propylene I/Σ ΨbŀǘǳǊŀƭΩ 1.8 

R744 ς Carbon Dioxide ΨbŀǘǳǊŀƭΩ 1 

R717 ς Ammonia ΨbŀǘǳǊŀƭΩ 0 

Increased Refrigerant Emissions 

the Head - Environment  



Increased Refrigerant Emissions 

the Head - Environment  



the Head - Education 

All Architecture 
Colleges: 4231 

25% offer 
Environmental 

Courses 

5% courses 
address 

environment 
issues 

The growth rate of architecture 

colleges is formidable; architecture 

colleges increased from 174 in 2010 

to 416 in 2015 

 

Source: State of Architecture Exhibit 

& Book, Mumbai 2016 



the Head - Profession 

All Architects: 
61,366 

Certified Green-
Building 

Professionals: 
2915 (5%)* 

Professionals 
with Energy 
Modelling 
Skills: ? 

Source: Council of Architecture (https://www.coa.gov.in/index1.php?lang=1&level=1&sublinkid=376&lid=330), GRIHA 

(http://www.grihaindia.org/?t=griha_community&#&GRIHA_Community), IGBC (https://igbc.in/igbc/)  



the Head - Industry 

Total Built 
Space: 44 

Billion sq. ft. 

Green Built 
Space: 1.8 

Billion sq. ft. 

(4%) 

Source: http://www.grihaindia.org, https://igbc.in, ClimateWorks Foundation, April 2010, LBNL India Energy Outlook, 2010, Energy Conservation and Commercialization (ECO-III), June 2010   

Green Building Rating Systems ς Enough? 

http://www.grihaindia.org/
https://igbc.in/


In 2030 

AC GHG Emissions from India ~ 338 Million Tonnes CO2e per year 

~ 1.35 Billion Trees required per year1 

1. Fairconditioning analysis 

the Head - Education & Profession 

In 2017 

Indiaôs 423 Architecture Colleges graduate 17,000 students with 

deficient skills in designing environmentally responsible buildings 

In 2017 

Of Indiaôs 61,366 Architects, only 5% (2,915) are certified green 

building professionals, and even fewer possess sophisticated 

analytical skills to designing environmentally responsible buildings 



the Heart ï  Responsibility, Justice, and Ethics 



A typical Split-Unit AC in India ~ 24 ceiling fans1 

41 million AC users cause power cuts depriving 25-fold the number 

of persons of power to operate fans during Indiaôs harsh summers 

1. A1.5 TR, 3-Star Split AC consuming approximately 1200 W equals the power consumption of 24 fans consuming 50 W each  

the Heart -  Ethics 



Thoughtful 
Architecture 

Fire Safety 

(YUP) 

Structural 
Safety 

(YUP) 

Environmental 
Safety 

(Eh!) 

²Ƙȅ ƛǎƴΩǘ 9ƴǾƛǊƻƴƳŜƴǘŀƭ {ŀŦŜǘȅ ǘǊŜŀǘŜŘ ƭƛƪŜ Public Health and Safety? 

the Heart -  Responsibility 



Perhaps the time has come to cease calling it the 
'environmentalist' view, as though it were a 
lobbying effort outside the mainstream of 
human activity, and to start calling it the real-
world viewΦ έ 
- Edward O.Wilson 

Responsibility to be ΨǊŜŀƭƛǎǘƛŎΩΥ  
ǿŜ ōŜƭƻƴƎ ǘƻ ƴŀǘǳǊŜΣ ƴŀǘǳǊŜ ŘƻŜǎƴΩǘ ōŜƭƻƴƎ ǘƻ ǳǎ 

the Heart -  Responsibility 



The past has a lobby, 
ǘƘŜ ŦǳǘǳǊŜ ŘƻŜǎƴΩǘΦ 

 
If future generations could construct 
our homes, how would they do it? 

the Heart -  Responsibility 



Radical ŎƻǳƭŘƴΩǘ ōŜ ŀ ƳƻǊŜ incorrect classification of those calling 
for environmental reform. Environmentalists are fighting to 
preserve the planet as humanity has known it for the past few tens 
of thousands of yearsΦ ¢ƘŜȅΩǊŜ ŦƛƎƘǘƛƴƎ ǘƻ Ƴŀƛƴǘŀƛƴ ŎƻƴǎǘŀƴŎȅ ƛƴ 
the human condition, and what can be more conservative than 
that? 
 
²ƻǳƭŘƴΩǘ ƛǘ ōŜ ƳƻǊŜ ŎƻǊǊŜŎǘ ǘƻ ŎƭŀǎǎƛŦȅ ŀǎ radicals those people 
who are willing to change the temperature of the entire planet and 
the chemical composition of the atmosphere, with total awareness 
that they are destroying it in the process, to benefit their business? 
 
- Bill McKibben, 350.org 

{ƘƻǳƭŘƴΩǘ ǿŜ ōŜ Ψ/ƻƴǎŜǊǾŀǘƛǾŜΩΚ 

the Heart -  Responsibility 



Virtually all infrastructure and industrial projects ς from mining to thermal and [hydro] and 
nuclear power to cement or steel ς are under attack today from local communities who fear 
ƭƻǎǎ ƻŦ ƭƛǾŜƭƛƘƻƻŘǎΦ ¢ƘŜǎŜ ŎƻƳƳǳƴƛǘƛŜǎ ǘƻŘŀȅ ŀǊŜ ŀǘ ǘƘŜ ŦƻǊŜŦǊƻƴǘ ƻŦ LƴŘƛŀΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ 
movement. They are its warriors. 
 
But for them environment is not a matter of luxury ς fixing the problems of growth, but of 
survival ς fixing growth itself. They know that when the land is mined and trees are cut, their 
water source dries up or they lose grazing and agricultural fields.  
 
They know they are poor. But they are saying, loudly and as clearly as they can, what we call 
development will only make them poorer. This is called the environmentalism of the poor 

 

- Sunita Narain, CSE, January 2011 issue Business Standard 

How iǎ ΨŜƴǾƛǊƻƴƳŜƴǘŀƭƛǎƳΩ ŀ ǊƛŎƘ-ƳŀƴΩǎ ΨƎŀƳŜΩΚ 

the Heart -   Justice 



the Heart -   Justice 



the Hands ï Targets, Solutions, Policies, Finance 



buyers of F-gas 
based energy-
intensive HVAC 

systems 

Professional 
Practice 

Student 

Simplified Ecosystem Diagram 

Beginning
-of-pipe 

Middle-of-
pipe 

End-of-
pipe 

the Hands 



National  
Action Plan  
for Climate  
Change &  
UNFCCC 

Individual 

Community 

Economy 

the Hands -  Targets 

Global GHG Mitigation GOAL 

 - 50% reduction by 2050 to restrict temperature 

rise to 2 deg C 

 - 15 billion tonnes of C02e reduction per year 

 

Indian Commitment to UNFCCC @ COP21 

 - 33-35% reduction in GHG emissions relative 

to GDP from 2005 levels by 2030 

 
Indian Commitment to Montreal Protocol @ Kigali 

 - Freeze HFC consumption by 2028 

 - Emission Cuts Timeline (2024-26 baseline): 
2032 ï 10% 

2037 ï 20% 

2042 ï 30% 

2047 ï 85% (plateau) 

 

National 
Action Plan 
for Climate 

Change 

Individual 

Community 

Economy 



Global Alliance for 
Buildings in Construction 
Nearly 90 countries have now 
included building sector actions in 
their Nationally Determined 
Contributions (NDCs), and a coalition 
of over 90 states and non-state actors 
have formed the Global Alliance for 
Buildings in Construction. To date 

Alliance partners and their 

affiliates have launched over 1300 

building related climate actions.  

 
Source: http://www.globalabc.org/ 

the Hands -  Targets 



Global Nationally Determined Contributions (NDC)  

Source: http://www.globalabc.org/ 

the Hands -  Targets 



the Hands -  Solutions 

There is no alternative 
(TINA) 

(M. Thatcher) 

There are a 
thousand 

alternatives (TATA) 

(Grassroots Post-
Moderns) 
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the Hands -  Solutions 



Confidential Property of Schneider Electric 

Average office building Best-in-class office building 

ü250 kWh/m2.year 

 

ü14 Rs/ft2.month 

 

ü1400 Rs/employee/month 

 

 

ü60 kWh/m2.year 

 

ü3.25 Rs/ft2.month 

 

ü325 Rs/employee/month 

 

 Even just 25% of the Energy Efficiency opportunity is worth: 

V2.5 Rs/ft2.month 

V250 Rs/employee/month 

Potential 

the Hands -   Solutions 



Infosys Pocharam SDB 1 and 2: 

ü Orientation, shading 

ü Daylighting, high performance glazing, high efficiency lighting 

ü Radiant Cooling 

ü 1 conventionally air-conditioned wing, 1 radiant cooled wing 

ü Radiant cooled wing operating at 80 kWh/m2/year (business as usual ï 250-300 

kWh/m2/year) 

ü No added construction cost 

the Hands -   Solutions 

Potential 



üEnergy Consumption of ŜŶŎƛŜƴǘ buildings 50% < than conventional buildings 

 

üWorkers in green certified buildings score 26.4% higher on cognitive function test 
and have 30% fewer sick building symptoms than those in non-certified buildings*1 

 

üDoubling the ventilation rate from ASHRAE minimum cost $40 per person per year 
but improved the performance by 8%; $6500 increase in employee productivity each 
year*2 

 
*1 Source: MacNaughton P, Satish U, Laurent JGC, Flanigan S, Vallarino J, Coull B, 
Spengler JD, Allen JG, The impact of working in a green certified building on cognitive function and health, Building and Environment (2016), doi: 10.1016/j.buildenv.2016.11.041 
 
*2 Economic, Environmental and Health Implications of Enhanced Ventilation in Office Buildings Piers MacNaughton, James Pegues, Usha Satish, Suresh Santanam, John 
Spengler and Joseph Allen, Int. J. Environ. Res. Public Health 2015, 12, 14709-14722; doi:10.3390/ijerph121114709 

the Hands - Solutions 



Source: http://www.aeee.in/buildings/sustainable-and-smart-space-cooling-coalition/ 

the Hands - Policies 



Source: https://www.kfw-entwicklungsbank.de/PDF/Entwicklungsfinanzierung/L%C3%A4nder-und-Programme/Asien/Projekt-Indien-

Energieeffizienz-NHB-2016-EN.pdf 

the Hands - Finance 


