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Rationale

• Why Net-zero pathways through construction and materials? 
• Electricity, energy and mobility receive a lot of focus and action due to direct 

nature of fossil fuel usage, directly seen impacts and market interest.
• Construction has hidden and embodied emissions.
• Changes in materials and processes requires long-term planning and 

regulatory action.
• Why for Portland and Coimbatore? 

• Growing cities but not megapolises yet. Mistakes of megapolises seen widely. 
• Historical sensitivity and understanding towards sustainability.
• Progressive governance structures and relatively competent operators
• Close to industrial clusters and natural resources 



Goal

• What construction policies can contribute  to net-zero 
pathways? 
• Can process innovations reduce GHG emissions for growing 

cities? 
• What new material can aid sustainable construction methods to 

build homes or parts of homes? 
• What is feasible and can be mandated? 
• What is desirable and can be encouraged? 



Context

• Building 
Construction
• Modular 

Construction
• Pre-fabricated 

Construction

• Policy Change
• Reduction in 

Cement and Steel 
Usage
• Usage of lower 

carbon cement 
and steel
• Taxation of empty 

properties/homes
• Bureaucratic and 

technical changes 
to building code

• Adoption of New 
Materials
• Portland

• Mass Timber
• Straw Bale

• Coimbatore
• Hempcrete
• Bamboo
• Sugarcane 

Bagasse
• Cotton/Agri-

waste



Assumptions/Data Sources

• Population, housing and square footage proxies for Coimbatore taken from 
Tamil Nadu Statistical Handbook, Coimbatore Smart City and Market 
Reports 
• Industrial and commercial data assumed from Draft Coimbatore Master 

Plan 2031 and District Census Handbook
• Tamil Nadu Combined Development and Building Rules, 2019 for FAR/FSI 

and 
• Building types and sizes estimated from NSS 76th Round on Drinking, Water 

and Sanitation 2018
• District Profile and City Corporation merged/normalized to reflect 

municipal data
• Data for Portland from Open Portland GIS Portal, SmartPDF Data Portal, 

Portland Government, academic studies or multilateral reports



Takeaways from Baseline Emissions Footprint

• Portland 
• 18 t/Co2 per year
• Vehicular travel at 28%
• Commercial and Industrial Electricity combined at 19%
• Cement emission at 1.5%

• Coimbatore
• 3.8 t/Co2 per year
• Residential, Commercial and Industrial Electricity biggest contributors at 30% 
• Wood/wood chips as fuel and food contribute 10% each
• Cement emission at 13%
• Very little coal and lower LPG/Kerosene use makes it better than Rajkot worse than Delhi

Better building construction can reduce both cement emissions and energy useage. 
More relevant for Coimbatore than Portland in relative terms. Similarly relevant in absolute 

terms. 



Pre-fab/modular construction: Not a good idea! 



Hemp, Sugarcane Bagasse, Cotton-waste and agri-waste products 
are sustainable and save emissions but still very small scale 



Straw-bale could be useful but doesn’t have champions



Bamboo Housing should be pushed



Mass Timber needs scale and reforestation



Policy Changes need to start now

• Portland has already pioneered
• Salvage demolition waste and reduce carbon in buildings via better cement
• Low carbon cement and concrete policy

• Ideas that have shown success and adoption
• Life-cycle carbon limits for new buildings
• Material efficient structural design
• Green public procurement
• Government leadership in procurement and leasing
• Property taxation on empty housing can work



Conclusions

• Promote and accelerate bamboo, mass timber and straw bale housing 
through incentives (tax rebates, preference, permit expedition, 
subsidy, public procurement, government leadership)
• Encourage new materials in construction by enabling government 

regulation (hempcrete, agri-waste, sugarcane bagasse, cotton waste)
• Don’t artificially adopt modular and pre-fabricated construction 

techniques without market or GHG emission benefit
• Implement policy changes in building code to start off change in 

design, architecture and engineering to adopt low carbon cement and 
reduce carbon embodied in buildings


