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Pradhan Mantri Awas Yojana-Urban (PMAY-U), single largest housing programs in the world under 
the leadership of Hon’ble Prime Minister, is in advanced stage of implementation by Ministry 
of Housing and Urban Affairs (MoHUA), Government of India and aims to provide all weather 

pucca houses to all eligible beneficiaries in urban areas by year 2022 when the nation completes 75 
years of its Independence. PMAY(U) targets to provide pucca houses to about 11.30 million household 
in the country. Further, due to rapid urbanisation, massive construction activities are undergoing and 
planned in all the States/UTs for creating affordable housing with allied infrastructure.

Looking at the target of providing houses in urban areas, it is well-nigh impossible to achieve it with 
traditional brick, mortar & cast-in-situ RCC construction. The age-old practices are no longer sustainable 
in the light of fast depletion of natural resources, climate change, green house gas (GHG) emissions, 
energy scarcity and slower speed of construction. In addition, the prevalent construction practices are 
labour-intensive and time consuming. Therefore, it is prudent to bring in the forefront alternative & 
innovative building materials, construction technologies and processes in the construction sector. 

Housing for all Mission has triggered major construction technology transition to bring resource-
efficient, climate-responsive, disaster-resilient, cost-effective sustainable building technologies. 
Through PMAY-U, sustainable building materials, local design & skills and innovative construction 
methodologies are being disseminated for their large-scale adoption to beneficiaries, state govts, 
professionals and artisans. The overall objective is to ensure sustainable, safe and affordable house 
to each household. New construction technologies in India have been gaining usage but the pace 
needs to be accelerated. A concerted effort is required to create and enabling eco-system to facilitate 
technology transition from conventional to new technologies. 

Hon’ble Prime Minister has emphasized the need to accelerate the adoption of new construction 
technologies to improve the pace and quality of construction under PMAY-U to address the challenges 
of rapid urban growth and its attendant requirements. Construction of houses at the scale of PMAY(U) 
offers an opportunity for inviting alternative technologies from both within the country and across the 
globe, which may stimulate a major transition through introduction of cutting-edge building materials, 
technologies and processes.

Taking the vision of Hon’ble Prime Minister forward, in March 2019, MoHUA organised Global Housing 
Technology Challenge - India (GHTC-India) which aimed to identify and mainstream globally best 
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available proven construction technologies that are sustainable, green and disaster resilient through 
a challenge format which can bring a paradigm shift in construction practices for affordable housing. 
GHTC-India has three components viz. i) Construction Technology India (CTI): biennial Expo-cum-
Conference, ii) Identifying Proven Demonstrable Technologies from across the globe to construct Light 
House Projects (LHPs), and iii) Providing Incubation and Acceleration support for promoting Potential 
Future Technologies (domestic) through establishment of Affordable Sustainable Housing Accelerators- 
India (ASHA-India).

54 Innovative Construction Technologies were shortlisted as per their suitability for different geo-climatic 
regions of the country and grouped into six broad categories namely (i) Precast Concrete Construction 
System - 3D Precast volumetric (ii) Precast Concrete Construction System - Precast components 
assembled at site (iii) Light Gauge Steel Structural System & Pre-engineered Steel Structural System 
(iv) Prefabricated Sandwich Panel System (v) Monolithic Concrete Construction, and (vi) Stay in Place 
Formwork System. These technologies were mostly found to be suitable for high rise structures and 
have potential to be used under Affordable Housing in Partnership (AHP), In-situ Slum Rehabilitation 
(ISSR) component of PMAY-U and other high-rise housing projects being constructed in the country

As a part of GHTC- India, six Light House Projects (LHP) consisting of about 1,000 houses each with physical 
& social infrastructure facilities are being constructed at six places across the country namely Indore 
(Madhya Pradesh); Rajkot (Gujarat); Chennai (Tamil Nadu); Ranchi (Jharkhand); Agartala (Tripura) and; 
Lucknow (Uttar Pradesh). The foundation stone of all 6 LHPs was laid by the Hon’ble Prime Minister on 
1st January, 2021 through Video Conferencing jointly with concerned Governors/ Chief Ministers/ State 
Ministers at the site of the LHPs.  These LHPs will demonstrate and deliver ready to live mass housing 
at an expedited pace as compared to conventional brick and mortar construction and will be more 
economical, sustainable, of high quality and durability. These projects shall serve as Live laboratories for 
all stakeholders including Research & Development leading to the successful transfer of technologies 
from the lab to the field. Accordingly, an enrolment drive for Technograhis who will be change agents of 
innovative and sustainable technologies has been initiated.       

Under PMAY (U), more than 60% individual houses are constructed by beneficiaries themselves which 
are primarily single or double storey houses through local masons/ artisans. The requirement of building 
materials and construction technologies is different for these individual houses than those required 
for multi storeyed mass construction. It was, therefore, imperative to identify innovative appropriate 
construction technologies, materials and processes available in India for their use in construction of 
houses. Accordingly, MoHUA organised Indian Housing Technology Mela (IHTM) as part of New Urban 
India Conference cum Expo during 5th-7th October 2021 in Lucknow, UP. The objective of the Mela was 
to provide a platform for indigenous and innovative building materials, components, tools & equipment, 
construction processes and technologies that are sustainable and suitable for construction of low and 
medium rise (upto G+3 storey) houses for demonstration, cross learning, enabling better adoption, 
market linkages and achieving desired scale.

During IHTM, 84 innovative technologies/systems/products/materials/machinery were showcased by 
exhibitors. After due consideration and assessment, Technical Evaluation Committee (TEC), set up by 
MoHUA, has grouped all the technologies/systems/products/materials in four broad categories namely 



(i) Building Systems/ Products for construction of low rise houses (upto G+3) (ii) Products/Technologies 
Primarily from Recycling of Industrial/Agricultural wastes, Waste Management Systems (iii) Materials & 
Components (Doors, Windows, Construction Chemicals, Insulation, Plumbing, Plastering, Machinery) 
(iv) Technologies already shortlisted under GHTC-India & suitable for low rise housing.

All the 84 technologies are being published in the form of a Compendium which provides various 
details such as technology brief, salient features, economic aspects, sustainability aspects, suitability 
& availability, limitations, market linkages, certifications/endorsement, its application in real projects 
in India and also provides contact details of technology providers. I hope this compendium will be 
helpful to policy makers, public & private construction agencies and other concerned stakeholders for 
tis adoption in their future housing projects. 

In view of the clarion call given by Hon’ble Prime Minister for Atamnirbhar Bharat, it is opportune time 
to promote technology & innovations in housing especially for low to mid rise structures for Beneficiary 
Led Construction (BLC) based on local materials, local skills & construction techniques amalgamated 
with updated knowledge to achieve affordability, sustainability, energy efficiency & disaster resilience. 
This compendium will serve as an useful resource for further learning & adoption.

                                                                                                           

New Delhi
November 10, 2021							                (Durga Shanker Mishra)
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Background

Ministry of Housing and Urban Affairs (MoHUA) is implementing Pradhan Mantri Awas Yojana-Urban 
(PMAY-U) which aims to provide all weather pucca houses to eligible beneficiaries in urban areas by 
year 2022. PMAY(U) targets the provision of pucca houses to about 11.20 million households in the 
country. 

In the PRAGATI1 meeting held on 12th July 2017, Hon’ble Prime Minister emphasized and exhorted the 
States/UTs to accelerate adoption of innovative and alternative construction technologies to improve 
the pace and quality of work under PMAY-U and address the challenges of rapid urban growth and 
its attendant requirements. Construction of houses at the scale of PMAY(U) offers an opportunity for 
inviting alternative technologies from both within the country and across the globe.  This may trigger a 
major transition through introduction of cutting-edge building materials, technologies and processes. 

Under PMAY(U), a Technology Sub Mission (TSM) has been set up to facilitate adoption of modern, 
innovative, green technologies and building materials for faster and quality construction of houses. The 
sub mission, inter alia, works on green buildings using natural resources, innovative technologies and 
materials, earthquake and other disaster resistant technologies and design. 

In the light of the above, MoHUA initiated Global Housing Technology Challenge India (GHTC-India) in 
January 2019 which aimed to identify and mainstream the globally best available proven construction 
technologies that are sustainable, green and disaster resilient through a challenge format which 
can bring a paradigm shift in construction practices for affordable housing. GHTC-India has three 
components viz. i) Construction Technology India (CTI): biennial Expo-cum-Conference, ii) Identifying 
Proven Demonstrable Technologies from across the globe to construct Light House Projects (LHPs), 
and iii) Providing Incubation and Acceleration support for promoting Potential Future Technologies 
(domestic) through establishment of Affordable Sustainable Housing Accelerators- India (ASHA-India). 

Construction Technology India (CTI), 2019, the 1st Biennial Expo-cum-Conference was organized 
on 2-3 March 2019 for providing a platform for exhibition, assessment and promotion of Innovative 
Construction Technologies from across the globe. Both Indian and International Technology Providers/
Companies participated in this challenge process. 

a. 	 In the CTI-2019 Expo-cum-Conference 54 Innovative Construction Technologies were 
shortlisted as per the suitability of construction in different geo-climatic regions of the country 
and grouped into six broad categories namely (i) Precast Concrete Construction System - 3D 
Precast volumetric (ii) Precast Concrete Construction System - Precast components assembled 
at site (iii) Light Gauge Steel Structural System & Pre-engineered Steel Structural System (iv) 
Prefabricated Sandwich Panel System (v) Monolithic Concrete Construction, and (vi) Stay in 
Place Formwork System. These technologies were mostly found to be suitable for high rise 
structures and have great potential to be used under Affordable Housing in Partnership (AHP), 

1  PRAGATI (Pro-Active Governance And Timely Implementation) is a multi-purpose and multi-modal platform 
chaired by Hon’ble Prime Minister, aimed at addressing common man’s grievances, and simultaneously monitor-
ing and reviewing important programmes and projects of the Government of India as well as projects flagged by 
State Governments.



In-situ Slum Rehabilitation (ISSR) verticals of PMAY-U and other high-rise housing projects 
being constructed in the country. 

b. 	 As a part of GHTC- India, six Light House Projects (LHP) consisting of about 1,000 houses each 
with physical & social infrastructure facilities are being constructed at six places across the 
country namely Indore (Madhya Pradesh); Rajkot (Gujarat); Chennai (Tamil Nadu); Ranchi 
(Jharkhand); Agartala (Tripura) and; Lucknow (Uttar Pradesh). The foundation stone of all Six 
LHPs was laid by the Hon’ble Prime Minister on 01.01.2021 through Video Conferencing jointly 
with concerned Governors/ Chief Ministers/ State Ministers at the site of the LHPs. 

c. 	 These LHPs are showcasing the use of six distinct shortlisted innovative technologies (one each 
from the above broad groups) for field level application, learning and replication. The LHPs 
will demonstrate and deliver ready to live mass housing at an expedited pace as compared 
to conventional brick and mortar construction and will be more economical, sustainable, 
durable and of high quality.These projects shall serve as Live Laboratories for all stakeholders 
including Research & Development leading to the successful transfer of technologies from 
the lab to the field. The whole process of Live Laboratory will be based on the principles of 
Learning, Exploration, Adaptation and Replication through on-site learning, multi stakeholder 
consultation, finding ideas for solutions, learning by doing, experimentation and innovation for 
further adaptation of these disruptive technologies as per local needs and contexts. 

d. 	 A drive for free online enrolment of Technograhis has been started for exposing interested 
stakeholders to innovative construction technologies through onsite activities.  Technograhis 
shall learn different phases of the use of innovative technologies in LHPs and through Offsite 
Workshops/ Webinars, Webcasting, Mentoring on Technical know-how/Module etc. They are 
change agents of innovative and sustainable technologies which will bring about technology 
transition in the construction sector and its adoption in the country. 

e. 	 A e-Learning module on GHTC-India website has been developed related to Live Laboratories 
i.e. https://ghtc-india.gov.in wherein all stakeholders can register themselves to visit six LHPs, 
learn the use of latest innovative technologies, innovate and adapt as per their local needs and 
contexts as  new construction technologies to be adopted as ‘Make in India’. 

f. 	 The Ministry in partnership with Building Materials and Technology Promotion Council  
(BMTPC)  and School of Planning and Architecture (SPA), Delhi is conducting an online course 
on Vulnerability Atlas of India which is useful for urban managers, State & National authorities 
dealing with disaster mitigation and management in the evaluation of multi-hazard profile of 
the region and incorporating them in DPRs, Design basis and Tender documents. The Ministry 
is also conducting an online certificate course named NAVARITIH (New, Affordable, Validated, 
Research Innovation Technologies for Indian Housing) In collaboration with BMTPC and SPA, 
Delhi with an aim to enhance the capability of building professionals about the new and 
emerging building materials, technologies and processes for construction. 

g. 	 Further, under ASHA-India, Incubation Centres have been set up in four Indian Institutes of 
Technology (IlTs) in Bombay, Kharagpur, Madras, Roorkee and at CBRI-CSIR at North-East Institute 



of Science and Technologies (NEIST), Jorhat to provide Incubation Support to potential future 
technologies that are not yet market ready and undergoing iterative design and development 
phase. For those potential future technologies that have completed prototype stage and are at 
various stages of readiness and require up-scaling, investment, publicity and market support, 
Acceleration support through Accelerator Workshops and Master classes on various aspects 
are being provided. 

Through PMAY (U), a basket of options is offered to ensure inclusion of a greater number of people 
depending on their income, finance and availability of land through four Verticals i.e. In Situ Slum 
Rehabilitation (ISSR), Affordable Housing in Partnership (AHP), Beneficiary Led Construction (BLC) and 
Credit Linked Subsidy Scheme (CLSS). 

Out of 1.14 Crore sanctioned houses under PMAY(U), more than 60% houses are constructed under 
the  BLC vertical. The typical construction under AHP and ISSR is apartments in clusters (G+3 and 
above) whereas under BLC, it is owner driven single or double storey houses on the land available with 
the beneficiaries and is self-constructed or through local masons/artisans. Cultural preferences, geo-
hazard conditions, and availability of local materials/ skills further influence the type of construction in 
different regions under BLC vertical. 

During the implementation of the Mission, it has been observed that depending on the natural 
resources of the region, socio-economic conditions, living preferences and climatic and hazard 
conditions of the region, use of locally available materials and time-tested indigenous, traditional and 
local construction practices are undertaken. This includes EKRA walling in North East, Dhajji Diwari in 
Jammu and Kashmir & Himachal Pradesh, Bhonga Houses in Kachchh, and stabilized mud blocks in 
extreme weather conditions which are found to be regionally more suitable, sustainable, cost effective 
and easily implementable. 

Existing Knowledge Repository: Various research institutes across the country have further developed 
and used cost effective regionally available technologies over the years such as BMTPC , New Delhi, 
Central Building Research Institute, Roorkee; Structural Engineering Research Centre, Chennai and other 
Institutions such as Centre for Application of Science and Technology in Rural Areas (ASTRA) in IISC, 
Bangalore, HUDCO, New Delhi, Centre of Science for Villages (CSV Wardha), Indian Plywood Research 
Institute, Bangalore, Habitat Technology Group (HTG) Thiruvananthapuram, Auroville Building Centres 
(AVBC), Nirmithi Kendra in Kerala etc. In addition, various creative professionals over time have also 
introduced many innovative options that contribute to cost reduction and offer solutions which are 
functional, durable, aesthetically pleasing and acceptable by users. 

Many of these materials and construction techniques have been tried with success in some projects 
which can be replicated and upscaled given its advantages. Further, they remained confined in their 
region and not reached to other regions of the country. Limited outreach and low level of awareness 
about these technology options at the level of practicing professionals, artisans and individuals dealing 
with house construction; inadequate delivery mechanism and knowledge dissemination; lack of 
enabling institutional mechanisms and entrepreneurship are some of the reasons for these not getting 
into mainstream practice. Both traditional construction techniques and materials as well as alternate 
technologies that are innovative and sustainable are to be identified with their suitability in other 



regions with a focus on the need of individual houses under BLC and other mid-rise houses across the 
country with diverse climatic and hazard conditions. 

On the one hand, there are pockets of rich knowledge and repository on use of indigenous construction 
materials and technologies; and on the other, there is tremendous scope and interest among Innovators, 
Start-ups, Entrepreneurs, and Small & Medium Developers on use of Innovative and Alternate 
Construction Systems, Material, Components and Processes for low and mid-rise housing categories. 

It is, therefore, imperative to promote the adoption of these technology options and identify other 
innovative appropriate construction technologies, materials and processes for their use in construction 
of houses under BLC and other low and mid-rise housing. For successful implementation of such 
technologies in field, the supply side should be equally strong. Materials and components should be 
easily available without additional burden of high transportation cost. 

Apart from creating necessary awareness about the technologies, materials and processes; capacity 
building of professionals, masons, construction workers and artisans would be required for use in the 
field. Other than structural systems, other innovations in building materials, components, tools and 
equipment like automatic plaster machine and bar bending machines that help in bringing speed and 
quality in low and mid-rise construction across the country are essential. 

It is important to provide a common platform to bring together all above stakeholders to demonstrate 
and interact at one place on various options available with regard to technologies, materials and 
processes for use of indigenous and alternate technologies in BLC and similar type of house construction 
for different Geo-climatic regions of the country. 

Also, a concerted effort is required to create mass awareness to accept such innovations through 
expositions and other outreach methods that will mainstream its use. It is important to give PMAY(U) 
a region wise complete technology package to beneficiaries and to States/UTs/ULBs that will help in 
construction of houses that are cost –effective, sustainable and faster which will enable the country to 
fulfil the target set up by Hon’ble Prime Minister to provide pucca house to all households by 2022.
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69
Gharaunda Technology for housing using Treated 
Bamboo & Compressed Mud Bricks 

M/s Drishtee Foundation 269

(D3)  Potential Technology Category – Acceleration

70 Structural System / Terracotta Blocks M/s Apna Ghar 275

71
Precast Building Components using plastic, 
Industrial & Construction & Demolition (C&D) 
Waste

M/s Saltech Design Labs Pvt. Ltd. 279

72
Stay-in-Place Formwork made with Green Form 
Polystyrene

M/s Green Forms Pvt. Ltd. 283

73
HABITECH NIVARTANTRA Environment Friendly 
Building Technology Solution

M/s Prashak Techno Enterprises 
Pvt. Ltd.

285








