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ABSTRACT

With the continuously rising employment, businesses, investments, and 
consequently migration, the housing prices of Mumbai have skyrocketed over 
the past few decades. The house bought on a mortgage, or rented at cheap 
rates back in the day, is passed down for generations to grow into due to the 
inability to afford/shift in a new home. This leads to people compromising 
on their needs, in a rigid home, throughout their life. We need a solution to 
allow the residents to take agency over the design of their apartments while 
still maintaining the benefits of typical housing. The research, therefore, 
questions how can our existing housing typologies undergo adjustment as 
people’s lives change? Can we design mass housing apartments in dense 
urban cities, like Mumbai, India, that provides the residents’ autonomy 
over their spatial layouts? What are the ways people can change the spatial 
layout of their apartments to better suit their changing requirements and 
expectations? To incorporate the multifunctionality, adaptability theories 
present in the housing industry are researched to help incorporate time 
as a design variable and help people stay in place. A lot of research has 
been done individually for different adaptable elements and systems in 
a residential building like open building plans, movable partitions, home 
kits, and incremental housing, but previous work has failed to address an 
approach that combines the advantages of each and apply the system in 
the cultural context of Mumbai. To achieve this goal, the thesis investigates 
the opportunity of providing a better home for the residents by reimagining 
a new typology that changes with time and supports the residents’ ability 
to stay in place without making the building redundant in the future years. 
Residents of housing development in Mumbai are interviewed to understand 
the problems they face while living in a standardized apartment. These 
findings, combined with the present theories and case studies, are used to 
design an apartment prototype with a new adaptable system that provides 
residents agency over their space and configure the spatial layout that 
works best for them. This thesis helps in reducing the rigidness of a housing 
design while also giving the residents’ decision-making power in the design 
of their homes and allows them to stay in place comfortably. 
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CHAPTER 1 – INTRODUCTION

In the summer of 2020, when COVID-19 lockdown suddenly hit, I 
was trying to complete my second term of Masters when suddenly 
everything moved online. I had to now do all my work video calls, 
school classes, and friends meet-up – over Zoom, MS Teams, 
Whatsapp video, or CISCO Webx – while living in a small student 
apartment which I rented before the pandemic, thinking I wouldn’t 
need the extra interior space anyways. Sharing the apartment with 
three other roommates in a similar situation became difficult. Calls 
had to be coordinated and timed perfectly. 

At the same time, my family back home in India was having similar 
issues. My dad had to set up a new office space to allow him to 
be on video call all the time without anyone disturbing him. After 
setting up a makeshift office for a few weeks, not knowing how 
long it would last, a dedicated space was needed. Renovating the 
home to add an office space was not an option due to the financial 
constraints and, at the same time, allowing multiple people inside 
the home to renovate was an issue being in a global pandemic. 
The layout could not be changed, and therefore, his bedroom had 
to become an office space with no one allowed inside during office 
hours – a major problem for the rest of the family. My sister, living 
in Mumbai, could not work from home due to space constraints 
and had to eventually move back home, to Delhi, with her in-laws 
adding a different problem of coordinating calls between more 
people. 

All this took me back to my ancestral home, in a small town, with 
open layouts allowing them to change and define it however 
they wanted whenever they wanted. It made me realize how our 
houses and architecture are not able to adapt to the changes 
taking place in the society and world at large. The years of 
planning, designing, and construction eventually led the building 
to cater to the society for only a few decades provided the society 
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does not undergo a major shift. The change – which is the only 
constant – is incorporated neither in the months of planning nor in 
the finished product. The change, which is still being incorporated 
in the pop-up traditional Indian architecture for cultural events, 
is now being lost in the static and rigid cities. Cities, like Mumbai, 
which are becoming more and more unaffordable for the residents 
are not able to provide a place for the residents without them 
compromising. People are adjusting to the architecture, rather 
than the architecture helping them live comfortably. This makes 
us question, how can our existing housing typologies undergo 
adjustment as people’s lives change? Can we design mass housing 
apartments in dense urban cities, like Mumbai, India, that provides 
the residents’ autonomy over their spatial layouts?

The first chapter of the thesis highlights the problem of affordability 
and migration in Mumbai leading to residents living in tight spaces, 
compromising on their needs, and the city slowly becoming out 
of reach for the middle-class resident. Chapter two then looks at 
the aspect of rigidity and standardization in the housing industry 
as a whole and the problems due to it. Chapter three talks about 
the housing typologies in Mumbai and interviews the residents 
living in such apartments. Chapter four leads us to adaptability as 
a solution to incorporate time in an otherwise rigid housing. The 
final chapter designs an adaptable prototype to be employed in any 
housing typology to allow residents to stay in place comfortably 
and allow the apartment to change with the changing time and 
lifestyles of the people.

Fig. 1.01.	 Traditional vs 
Proposed design 
process diagram

Traditional Design Process

1. Users

2. Fictitious User

3. Developer

4. Architect

5. Finished Product

Proposed Design Process

1. Users

2. Fictitious User

3. Developer

4. Architect

5. Finished Product

6. Unfinished Product

(Right)
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CHAPTER 2 – PROBLEM OF AFFORDABILITY AND 
MIGRATION IN MUMBAI

India is one of the world’s fastest-growing economies with rapid 
urbanization driving the country’s economic engine. A large 
number of people seeking upward mobility have often been 
drawn to these urban centers because of the available jobs and 
business opportunities. This economic development, as well as the 
resulting increase in income, has resulted in a growing demand for 
consumer goods. For an ordinary Indian citizen, owning a house 
is a sign of accomplishment and social status, as well as a solid 
base for the future. This has mainly ensured that residential real 
estate is the most desirable commodity, as a result, demand and 
consequently its value increasing in recent years.1

MUMBAI – ABOUT THE CITY

Mumbai, where everyone believes dreams come true and the 
capital of Maharashtra, is India’s financial capital and one of the 
country’s biggest urban centers. It is  densely populated with 
limited land availability, has a high concentration of industry and 
financial activities, and a booming service sector. It is one of the 
most populous cities in the world with the 2011 census putting 
Mumbai’s urban agglomeration at around 20 million while the city 
itself has a 12.5 million population.2 (fig 2.02)

Through the income distribution data, collected by Statista in 
2015, we see that 44% of the population forms the middle and 
upper-class population sector who can afford to buy or rent an 
apartment in Mumbai (with an average annual income of more 
than 500,000 INR) with the majority of the remaining population 
living in settlements. (fig 2.03) 

Mumbai forms a major economic force in Maharashtra, accounting 
for roughly 21% of the state’s gross domestic product. With a 
budget greater than some Indian states, its municipal corporation 

Fig. 2.01.	 Location map of 
Mumbai

Fig. 2.02.	 Population graph of 
Mumbai

Fig. 2.03.	 Annual Income 
distribution of 
Mumbai

 

1  Arvind Nandan and Yashwin 
Bangera, “Rediscovering 
Affordability” (Knight Frank), 
accessed April 9, 2021, https://
content.knightfrank.com.

2  “Mumbai Population 2021 
(Demographics, Maps, Graphs),” 
World Population Review, 
accessed May 20, 2021, https://
worldpopulationreview.com/
e n / w o r l d - c i t i e s / m u m b a i -
population.

(Page Before)

(Top Left)

(Bottom Left)
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(a local government body) is one of the wealthiest in the country.3 

MIGRATION AND HOUSING

By the mid-nineteenth century, Mumbai had established itself as 
a major trade center and port in India. By the time India gained 
independence in 1947, Mumbai became the country’s financial 
hub, with migrants accounting for more than half of the population.4 
Migration has always played a significant role in Mumbai’s growth 
and development.5 Although the city has faced numerous challenges 
over the last century, it remains India’s primary migration hub. 
While Delhi attracts a large number of migrants from the north’s 
populated states, Mumbai attracts migrants from everywhere6 
because the city provides opportunities for employment in the 
field of production, sales, administration, and business.7

With the continuously rising employment, businesses, investments, 
and consequently migration, the housing prices of the city have 
skyrocketed over the past few decades. The city as a result has 
become unaffordable for the residents.8 It is not migration that 
has created a challenge for an expanding metropolis like Mumbai; 
rather, the lack of an effective integrated growth strategy, as well 
as affordable and change-resistant housing, is a matter of concern.9

When comparing the MEDIAN HOUSE PRICES TO THE AVERAGE 
MONTHLY INCOME OF PEOPLE (HPTI) of Mumbai with the rest of 
the urban cities of India, over the past 10 years, we see that Mumbai 
is the least affordable city (fig 2.04). From the figure, it is clear that 
the national capital Delhi and the technology hub Bangalore fall 
in the median range of the country with the house price of 58.5 
times the monthly income and 56.1 times the monthly income 
respectively, as of March 2019. At the same time, the house price 
of Mumbai is 74.4 times the monthly income - the highest in the 
country. 

Adding to the rising house prices, rental policies prevalent in the 
city do not help the tenants or the landlords.

3  Veidehi Tandel et al., “Decline 
of Rental Housing in India: The 
Case of Mumbai,” International 
Institute for Environment 
and Development (IIED) 28, 
no. 1 (2015): 259–74, www.
sagepublications.com.

4  Kunal Kulkarni, “How Mumbai 
Became a Magnet for Migrants,” 
in Migration and IDPs in South 
Asia (Consortium of South 
Asian Think-Tanks (COSATT), 
Kathmandu, Nepal: Consortium 
of South Asian Think-Tanks 
(COSATT), Konrad Adenauer 
Stiftung (KAS), 2016), 191–201, 
https://www.gatewayhouse.
in/how-mumbai-became-a-
magnet-for-migrants/.

5  D P Singh, “Migration 
and Occupation in Mumbai 
- Issues and Implications,” in 
International Union for the 
Scientific Study of Population 
(XXV International Population 
Conference, France, 2005), 
3, http://www.shram.org/
uploadFiles/20131106035214.
pdf.

6  Kulkarni, “How Mumbai 
Became a Magnet for Migrants.”

7  Singh, “Migration and 
Occupation in Mumbai - Issues 
and Implications.”

8  Tandel et al., “Decline of 
Rental Housing in India: The 
Case of Mumbai.”

9  Singh, “Migration and 
Occupation in Mumbai - Issues 
and Implications.”
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RENTAL POLICIES

The Bombay Rents, Hotel, and Lodging House Rates Control Act of 
1947 controlled rents in Mumbai for several decades after WWII. It 
was set to expire in 1973, but it was constantly extended until it was 
replaced in 1999. Rents in rent-controlled properties were required 
by the 1947 Act to stay at or below regular rents, which were set by 
the court or controller, or the rents at which the properties were 
let on September 1, 1940. The Rent Act restricted the growth of 
rental and allowed for only minor increment in the rent in the case 
of landlord-performed maintenance and upgrades, which were 
also decided by the courts.10

Unintended repercussions resulted from the Bombay Rent Act. 
Due to landlords’ reluctance for their premises to be covered under 
rent control, they preferred short-term arrangements (11 months) 
under the Indian Easement Act of 1882, under which the tenant 
must pay a license fee for the easement privilege of occupancy, 
thereby bypassing all tenancy issues. These “leave and license” 
rental agreements grew in popularity and became profitable at 
market rates. In 1973 the Tenancy Act was amended to put all 
leave and license properties under rent control recognizing that 
short-term leave and licenses were gaining traction.11

Previously, the Rent Act may vary from one city to the next. The 
Maharashtra Rent Control Act was passed in 1999. The act covers 
the whole state under a common rent control rule. The court sets 
the uniform rent under this act.12

10  Tandel et al., “Decline of 
Rental Housing in India: The 
Case of Mumbai.”

11  Tandel et al., “Decline of 
Rental Housing in India: The 
Case of Mumbai.”

12  Tandel et al., “Decline of 
Rental Housing in India: The 
Case of Mumbai.”
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Fig. 2.04.	 Median house price to 
monthly income ratio 
graph of different 
cities in India over 
four years
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The current Rent Control Act does not provide relief to landlords 
and tends to control  rent caps with very low average growth 
rates. The city’s strict rent restrictions have resulted in continued 
dilapidation of the current affordable housing stock, “muddled 
land rights,” and no investments in new rental housing due to 
the difficulty of eviction and subsequent generations of tenants 
residing on the same rent-controlled premises. This has kept these 
units from being sold on the market, and landlords’ incentives 
to retain their properties have been affected  as a result of the 
exceptionally poor rental returns.13

Due to the non-existent rental housing, 75.83% of the residents 
own their homes by taking a housing mortgage. The rest of the 
residents are either living in rented homes which are in poor 
conditions (21.84%) or are rented for free by their employers 
(2.33%) (fig 2.06).

CONCLUSION

The migration into the city and the lack of government policies 
to support it has led to an increase in the unaffordable housing 
market. The middle and upper-class population (forming 44% 
of the total population) can afford a starter home which is then 
passed down from generation to generation due to the constantly 
rising costs and the lack of a rental market. The house bought on a 
mortgage, or rented at cheap rates back in the day, is passed down 
for generations to grow into due to the inability to afford/shift in a 
new home. This leads to people compromising on their needs, in a 
rigid home, throughout their life. 

The thesis aims to provide a better home for the residents by 
reimagining a new typology that changes with time and supports 
the residents’ ability to stay in place without making the building 
redundant in the future years or having the residents compromise 
on their needs.

13  Tandel et al., “Decline of 
Rental Housing in India: The 
Case of Mumbai.”

Fig. 2.05.	 Percentage of 
Migrant population in 
Mumbai
(Top Left)

(Bottom Left)

Fig. 2.06.	 Percentage of house 
ownership status in 
Mumbai
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LEGEND

A - A home where it is possible 
to work from home

B - A home which is suitable for 
multiple generations to live in

C - A home that’s easy to adapt

D - Having control over what 
digital technology can do in my 
home

E - Having more choice and 
freedom over my housing 
options

CHAPTER 3 – STANDARDIZATION AND RIGIDITY IN THE 
INDUSTRY 

To introduce time as a factor in design, we first look at the current 
housing industry to understand and analyze the requirement and 
need for time as a design variable.

DIFFERENT NEEDS

Different people have different requirements and ways of life. They 
follow different religions, are in different stages of life, or have 
different relationship statuses which lead to different priorities 
and everyone requiring different things from their home. It is 
difficult to club everyone under one generic set of requirements 
and provide a single solution. But this is what currently happens 
– the standard rigid apartments being constructed and sold in the 
market are all designed in the same way for a fictitious resident, 
disregarding the individuality of the users. 

This is highlighted by the ‘Home of 2030’ research report 
which indicates the lack of consensus on an ideal layout that 
would cater to all households. Life stage was a big factor, with 
couples, older  residents, and first-time buyers without children 
all prioritizing different layouts and qualities that matched their 
different lifestyles.1 This can be seen in fig 3.01 of how the 
residents in different stages of life prefer different elements of the 
house. A parent prefers having a home that can adapt as compared 
to someone who doesn’t have a child or is not a caregiver. Thus 
marking the importance for a family to grow and stay in the same 
place and have the home change with them to be able to form 
a connection with the home, neighborhood, and the community. 
We see a similar trend in the people of the age group 18-34, who 
would prefer having choices in the type of housing provided to be 
able to make decisions based on their future priorities as compared 
to people over the age of 55, who have already made the decisions 

1  “A Public Vision for the 
Home of 2030,” Design Council 
(London: Design Council, n.d.), 
accessed December 3, 2020.

Fig. 3.01.	 Important home 
priorities graph 
according to caring 
responsibilities and 
age (as per a survey 
conducted in UK )
(Left)



“I prefer an open space between 
the kitchen and the living room 
for entertaining purposes, but 

the smells and everything within 
the kitchen.”

evolve with that space and not think, 
oh my youngest is now going to high 

work... If I could get a house that could 
adapt... that would be ideal because 
then I could.. then allow the house to 
grow with me.”

dictate those rooms myself and how I 
use them and how big they should be... 
instead of having open plan, perhaps 
have the doors that fold back, so you have 
the choice between open plan and closing 



UK 
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A B

Adaptable Elements in the Apartment

1. Movable curtains

2. Operable windows

3. Furniture and Decor

4. Color of Walls
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as a commodity to be bought rather than a process to be designed 
and transformed over time.5 

STANDARDIZATION AND RIGIDITY

Take any object at random. It is likely to be standardized. Fountain 
pen, paper, and ink, the furniture, the television set, the radio, 
the electric bulbs - the whole house for that matter. Due to 
standardization in apartment layouts all over the city, a family 
moving in a two-bedroom apartment does not have the decision-
making power to choose if they would prefer a larger living room, 
an open layout, or a study as a secondary bedroom. The whole 
civilized world is filled with standardized objects. But the world 
itself is not standard, and this is something we must learn to 
appreciate.6

Standardization does help in controlling efficiency, quality, 
and quantity. Industrialized systems can simplify production 
and thereby achieve cost reduction and higher quality at the 
same time.7 But with the trend of mass production on the rise, 
standardization has taken control of the housing sector and reduced 
individuality. Standardization can instead be used as a guide with 
the small elements of the complete house as standard – windows, 
doors, panels, balconies, tiles, and other building elements - and 
their different combinations and incorporation of end users can 
produce new architectural variants highlighting the individuality of 
the resident.8

Dividing the elements into standards, instead of standardizing the 
whole home, building, and market, we can apply them throughout 
the country easily - unlike the current scenario. India is a vast 
country with wide variation in its topography, living patterns, and 
socio-economic conditions. The concept of industrialization of 
complete housing in India should be decentralized and not follow 
the Western model of organized centralization. With its diversity, 
India should adopt prefabrication by the masses rather than 
massive prefabrication.9 By prefabricating according to different 

5  M. Nascimento, “N.J. 
Habraken Explains Open Building 
Approach.”

6  Georgi Borisovsky, “Science 
and Technology: Architecture 
and Technical Progress,” Soviet 
Review 3, no. 2 (February 1962): 
3–20, https://doi.org/10.2753/
RSS1061-142803023.

7  Uttam Kumar Roy and 
Madhumita Roy, “Space 
Standardisation of Low-
Income Housing Units in 
India,” International Journal 
of Housing Markets and 
Analysis 9, no. 1 (2016): 88–
107, https://doi.org/10.1108/
IJHMA-12-2014-0057.

8  Borisovsky, “Science and 
Technology.”

9  Roy and Roy, “Space 
Standardisation of Low-Income 
Housing Units in India.”

Fig. 3.03.	 Typically found 
adaptable elements 
in an apartment
(Left)
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needs, topography, and requirements, we can create better living 
conditions for the residents at the same economic cost – with also 
promoting the uniqueness of every resident and every city.

Adding to this, with the apartment being rigid, users are not able 
to grow in the same place and have the apartment grow with 
them. Time as a design contingency depends on contextualizing 
architecture, rendering it vulnerable to its temporal truth and 
greatest fear - change. Designers often overlook these temporal 
considerations in favor of visual obsession and functionality, 
effectively locking time in the creation of a static idealized object 
of perfection.10 By doing so, they do not support the changing 
requirements of the residents or the flexible use of the rooms 
thereby making the apartment not fulfill the needs and rather 
have the residents adapt their behavior and compromise so that 
rooms can be used in multiple ways.11 The built environment is in 
constant transformation and that change must be recognized and 
studied.12

This effect can be seen in fig 3.04 of how the space usage changes 
over a period of time, as the family grows and multiplies. The 
figure depicts how an apartment goes from a two bed one bath, 
with parents occupying one bedroom and the two children sharing 
the other till they become teenagers, to a two bed two bath, with 
parents occupying one bedroom and a married couple in the other. 
This cycle goes on for the next generation and the house is passed 
down from one generation to the other.

CONCLUSION

This makes us question, how can our existing housing typologies 
undergo adjustment as people’s lives change? Do we design new 
typologies to provide new living spaces?13 How does one design 
for time? 

The research therefore questions can we design mass housing 
apartments in dense urban cities, like Mumbai, India, that provides 

10  Robert III Schmidt et 
al., What Is the Meaning of 
Adaptbility in the Building 
Industry?, O&SB2010 “Open and 
Sustainable Building” (Bilbao: 
LABEIN Tecnalia, 2010), https://
www.irbnet.de/daten/iconda/
CIB17993.pdf.

11  Finlay et al., “The Way We 
Live Now.”

12  M. Nascimento, “N.J. 
Habraken Explains Open Building 
Approach.”
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the residents’ autonomy over their spatial layouts? What are the 
ways people can change the spatial layout of their apartments to 
better suit their changing requirements and expectations?

The next chapter looks at the housing industry of Mumbai in detail 
to then apply the concept of time and change. It analyzes the typical 
housing typology and investigates the homes of the residents 
to understand which elements can undergo change, to improve 
the housing industry without losing the cultural importance 
and requirements of the residents or make the whole industry 
unaffordable. It will help understand which system would work in 
the context without completely changing the housing industry.

13  Lorraine Farrelly, “Housing 
from 8 to 80: An AD Ideas 
Project,” Architectural Design 
84, no. 2 (2014): 126–35, https://
doi.org/10.1002/ad.1739.





parents









Home Reconfigured

27

8. The new couple have a baby 
with the spare bedroom being 
used as an office
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ABOUT THE GOVERNMENT STRUCTURE

HISTORY OF HOUSING DEVELOPMENT
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laborers and ‘chawls’ were developed as 
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involved in the governance issues and 

plan and manage the city. The apartment 
type was introduced and started gaining 
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The developer group 
was born.



1970s 1990s
Site and service schemes, apartment and 
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The inside division shows the 
number of people living in the 
household

HOUSEHOLD COMPOSITION

Figure 4.03 divides the household composition into percentages. 
From the tree graph, we see that 1 room (1 habitable room) 
households are in majority shared by either 4 or 5 people. Such 
households live mostly in settlements and chawls where only 
a single room is provided to a family with common washrooms. 
Apartments in housings are 2 rooms (2 habitable rooms) or above 
with an average of 4 people sharing it, to whom the thesis applies 
to. Therefore, for the adaptable proposal, the average family size 
is taken as 4 people living in 2 rooms or more. Also, the statistical 
data does not include residents living on the pavements without 
permanent structures. The 0 room (0 habitable room) includes 
families sharing 1 habitable room with another family, therefore, 
the room is not considered to be anyone due to lack of privacy.

TYPICAL HOUSING ELEMENTS

The housings in Mumbai have some typical elements found in all 
the multi-residential buildings. The following figures (fig 4.04 and 
fig 4.05) describe the typical elements found at the site level and 
the tower level. Wadhwa apartments are taken as a precedent 
study (fig 4.06) for the typical tower and apartment design. It 
details out the different cultural elements found in an apartment 
with typical layouts. Following that, the precedent study of different 
apartments of four residents (fig 4.07 – fig 4.18) detail the design 
elements found in apartments with images to better understand 
how an apartment looks and works.

Fig. 4.03.	 H o u s e h o l d 
composition in 
Mumbai according to 
number of habitable 
rooms and number of 
residents
(Left)
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1. The core typically has 4-6 
apartments with 2 staircases 
and at least 1 lift able to fit a 
stretcher

2. Sunlight and ventilation form 
an integral part of the culture, 
and therefore design, with every 
room, washroom, and common 
spaces having a window. 
Sunlight is believed to kill germs 
in the room.

3. The kitchen is typically a 
closed kitchen, to keep the smell 
of the food inside, with a utility 
area attached to it to wash and 
dry clothes.

4. There is a prayer corner 
present in most homes where 
there are no shoes allowed. 
Adding to this, generally, shoes 
worn outside the home are not 
bought inside. Most homes, 
thus, have a shoe rack and 
storage right at the entrance.

5. Balconies are used by the 
residents to interact with their 
neighbors, have greenery, and 
have evening tea.

6. The washroom also has 
a small window for sunlight 
and ventilation. The shower 
area usually has a bucket to 
take a bath, as bathtubs are 
not common neither are a 
requirement in India.

Naturally Ventilated Zone

Mechanically Ventilated 
Zone

Air-Conditioned Zone

1

2

Fig. 4.06.	 Case study of 
Wadhwa Apartments 
Mumbai for typical 
tower elements
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INTERVIEWS CONDUCTED

In order to understand the problems faced by residents living in 
apartment buildings and forming the middle class of Mumbai, 
interviews were connected. The participants could not afford to 
rent or shift to a new place due to the limited source of income 
and the high cost of the current housing industry. They formed a 
subsection of the society but still form a large group in India – as 
the majority of the country is either middle class or lower income.

The questionnaire provided to the participants during the interview 
was based on understanding their family size, apartment size, 
apartment use, and priorities. The two main questions asked were 
“Have you changed anything in your apartment?” and “What do 
you wish to change in your apartment?”. These questions help us 
understand the changes people did since they moved in and what 
is lacking in their apartments. The following section goes through 
the interviews and what each participant described in their homes. 

Fig. 4.22.	 Template for 
Interview data 
collected
(Right)



HOUSE NO. XX 8 SE



“
mother and we did basic 
maintenance changes.”

“
and have sound barriers. 
Voice travels easily in the 

apartment.”

HOUSE NO. 02 JB



“

”

“

”

HOUSE NO. 03 JB

“Changed the piping since we 

”

“Possibility to change the 
pipes and services easily at a 
later stage so that minimum 

”

HOUSE NO. 01 2 JB



“

”

“

which can be rolled up based 
”

HOUSE NO. 04 2 JB R



“Renovated the interiors.” “

”

HOUSE NO. 05 SE R

“We added another room 
and renovated the apartment 

because my brother got 
married”

“Add more light in the living 
room”

HOUSE NO. 06 SE



“We renovated the apartment 
gradually and temporally 

converted the guest room into a 
study space”

“We don’t have a washing area 
and both our toilets don’t get 

sunlight. Most importantly, we 
don’t have balcony space to 

have tea or plants”

HOUSE NO. 07 SE

Kitchen



“We changed the layout to 
increase space in a room”

“The rooms are very small and 

”

HOUSE NO. 08 JB

“We didn’t change much as it is 
a rental. We just bought some 

”

“We would love to add another 

want a separate small play 
area where he can spend some 

”

HOUSE NO. 09 1 JB R



“We renovated the apartment 
decor. We couldn’t change the 

layout much”

“Our living room is being 
used as a bedroom but there 
is no privacy. We would have 

”

HOUSE NO. 10 2 SE



“
living in a 1BHK, but then the 

converted a 1BHK into a 2BHK”

“
is very crowded and 

commercialized due to which 
we have noise issues, otherwise 

”

HOUSE NO. 11 2 JB

“Our daughter got married and 
moved in with her husband 
and our son got married and 

added a washroom”

“
privacy”

HOUSE NO. 12 2 JB
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CONCLUSION

From the current housing typology present, we see only some 
of the priorities of the residents being fulfilled. Most of the 
apartments provided do have some possibility to include green 
space and have natural light in as many rooms as possible. But none 
of the apartments include multifunctionality and the ability of the 
residents to change their homes without doing major renovations. 
The housing industry hasn’t changed since the 1990s, with the 
same point towers provided to the residents without incorporating 
newer trends and facilities. Some high-end condominiums do 
provide newer amenity spaces but at a higher price and without 
changing much in the apartments. 

Through the study, the elements that work and should be 
incorporated in the design are: 

(1) Closed Kitchen to contain food smells

(2) Fixed wet areas

(3) Concrete and Brick construction to not deviate from traditional 
elements and make the housing unaffordable by incorporating 
new techniques

(4) Possibility of sunlight and ventilation in all rooms

(5) Serviceability through the false ceiling to make it easier to 
update services

(6) Possibility of having green

(7) Possibility of incorporating a small utility area for the house-
help to wash and dry clothes

From the interviews, most of the residents preferred to stay in 
place if the apartment could fulfill all their needs and everyone 
had different living situations and priorities, with some overlaps. 
Also, most people owned their homes rather than renting it. The 
participants renting were the ones living away from family due to 
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jobs. Most of the houses were multigenerational, and therefore, 
they owned their place. The four main sections of problems 
identified were: 

(1) Having multifunctionality and adaptability of rooms and 
furniture to support changing needs

(2) Possibility of adding noise barriers to increase privacy

(3) Easy serviceability of the apartments during renovations

(4) Natural light in every room and having some amount of green 
in the apartment

To incorporate the multifunctionality we look into adaptability 
theories present in the housing industry to help incorporate 
time as a design variable and help people stay in place. Can we 
use adaptability as a potential solution, if adaptability brings an 
understanding of time, as it brings an emphasis on process and 
enabling the building to ‘learn’ and the users to ‘teach’ or shape 
the space themselves?1

 

1  Robert III Schmidt et al., 
What Is the Meaning of 
Adaptbility in the Building 
Industry?, O&SB2010 “Open and 
Sustainable Building” (Bilbao: 
LABEIN Tecnalia, 2010), https://
www.irbnet.de/daten/iconda/
CIB17993.pdf.
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CHAPTER 5 – ADAPTABILITY AS A POTENTIAL SOLUTION

Orthodox Western architecture has long been framed as solid and 
static objects, and thus as a means to stabilize society and represent 
permanence. It treats the completed building as a finished project 
for a particular user and location. This type of architecture is what 
is used as a benchmark in India. However, this limits buildings to a 
series of explicit requirements and overly subjects space to use.1 

Traditionally, this was absent in vernacular Indian homes, where 
rooms were used in multiple ways with no fixed furniture. The 
home was divided into multiple equal-sized rooms, with fixed 
partition walls and a kitchen, and a large courtyard connecting 
everything. The usage of each room was defined by the user, with 
no room having an ensuite washroom to keep the planning open. 
The subsequent move towards western architecture as a precedent 
reduced the flexibility of usage and increased rigidity. Temporal 
and time-dependent structures still exist in some aspects of Indian 
architecture in the form of temporary structures for festivals or 
weddings on playgrounds which are erected in the evening and 
disassembled by the next morning, temporary city for 7 million 
people, which pop up for a few weeks, as the ‘Kumbh Mela’ (Hindu 
religious festival) and disappear without leaving a trace, temporary 
community center in the middle of roads in Mumbai to show 
movies, theatre, and exhibitions celebrating the festival of ‘Ganesh 
Chaturti” (Festival celebrating the god Ganesh), and the small 
carnivals that pop up now and then in different parts of the cities 
for a long weekend. The concept of time, change, and disassembly 
has always been in the traditional and cultural Indian architecture, 
which has been lost in the newer building construction. The rigid 
architecture reduces the use of the space and building while also 
leaving a permanent mark on the land and the extensive amount 
of resources wasted. This lack of incorporation of time can be 
resolved by adopting adaptability and flexibility in the design. The 

1  Pingping Dou, “Lost and 
Found: Reinventing Multi‐
Screen Adaptable Architecture,” 
Architectural Design 88, no. 
6 (2018): 32–39, https://doi.
org/10.1002/ad.2362.

Fig. 5.01.	 Approach towards 
adaptable design
(Left)
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notion of adaptability introduces time and the unknown causes of 
change to the architecture.2

ADAPTABILITY

”The obsessively purist vision of architecture, as opposed to the 
unknown, must be abandoned in order to accept architecture 
as an active and flexible organism” said Li Hua.3 This strategic 
shift reflects buildings, not as finished work removed from 
time, but as imperfect objects whose forms are in constant flux 
continuously evolving to fit functional, technological, and aesthetic 
metamorphosizes in society. Here, architecture is no longer a 
noun, but a verb, constantly in motion and adapting to a changing 
environment.4

The current definition of adaptability is a synthesis of four underlying 
characteristics, namely capacity to change, fit for purpose, value 
for money, and incorporating change due to time in both near and 
distant requirements. Therefore, it is defined by Robert Schmidt 
in his article ‘What is the meaning of Adaptability in the building 
industry’ as ‘the capacity of a building to accommodate effectively 
the evolving demands of its context, thus maximizing value 
through life’.5 Adaptability in this conceptual space emphasizes an 
architecture of transience, a disjunction between use and space, 
and ultimately buildings as unfinished products in a perpetual 
making, which as demographics change can respond to society’s 
changing needs. Such buildings have the greatest potential to 
cater to society’s needs.6 The most prevalent view of adaptable 
structures is that they are costly and have a negative connotation. 
It’s been dubbed as “expensive, barely used gadgetry that only 
works half the time and is prone to breaking” as discussed by 
Robert Schmidt in his article ‘What is the meaning of Adaptability’.7 
But the systems used are not fragile and have been in the housing 
industry since the 1960s. The cost of initial investment is generally 
a little higher which is paid out throughout the life of the building 
and makes it affordable by reducing the probability for the building 

2  Dou, “Lost and Found.”

3  Dou, “Lost and Found.”

4  Robert III Schmidt et al., 
What Is the Meaning of 
Adaptbility in the Building 
Industry?, O&SB2010 “Open and 
Sustainable Building” (Bilbao: 
LABEIN Tecnalia, 2010), https://
www.irbnet.de/daten/iconda/
CIB17993.pdf.

5  Schmidt et al., What Is the 
Meaning of Adaptbility in the 
Building Industry?

6  Robert Schmidt III and Toru 
Eguchi, “Mediating Change: 
A Japanese Perspective on 
Adaptable Architecture,” 
Architectural Design 84, no. 
2 (2014): 74–79, https://doi.
org/10.1002/ad.1731.

7  Schmidt et al., What Is the 
Meaning of Adaptbility in the 
Building Industry?
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to be demolished. The effects of the issues resolved by adaptable 
buildings are much greater as compared to the higher initial 
investment. Residential architecture should be adaptable, natural, 
and able to be changed, not expensive, pretentious, or irrelevant, 
but with a sense of purpose that is socially and economically 
relevant enough to enhance and reinforce the quality of life in the 
community.8 Hertzberger (1991) stresses, “Architecture should 
offer an incentive to its users to influence it wherever possible, not 
merely to reinforce its identity but more especially to enhance and 
affirm the identity of its users.”9

Adaptability can be introduced in several ways – namely, open 
building movement, movable partitions, static incremental, 
expandable footprint, and easier building permits. 

OPEN BUILDING MOVEMENT (OBM)

The concept of the open building movement has been in the 
housing industry since the 1960s with John Habraken as the most 
prominent preacher of the idea. Open Building (OB) began as a 

8  Paul Archibald, “Houses 
for All Ages: Adaptable 
Design,” Australasian 
Journal on Ageing 18, no. 3 
(1999): 106–7, https://doi.
org/10.1111/j.1741-6612.1999.
tb00107.x.

9  Schmidt et al., What Is the 
Meaning of Adaptbility in the 
Building Industry?

Fig. 5.02.	 Decision making 
levels in Open 
building Movement
(Above)
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response to the post-World War II housing boom in the 1960s, 
and a need to enable the user. Its objectives include fostering 
a diverse, fine-grained, and sustainable  ecosystem, as well as 
increasing individual preference and accountability within it. 
Responsibility for decision-making is divided into different levels 
in Open Building. New design interfaces, as well as new licensing 
and inspection procedures, untangle subsystems to simplify 
design, reduce tension, provide individual flexibility, and promote 
overall environmental coherence.10 It follows similar protocols to 
the current typical construction of an office building, of having 
the infill walls being constructed separately at a later stage by 
the prospective tenants without affecting the structure or the 
base building. The infill then can independently be updated 
and renovated according to its lifespan without changing or 
demolishing the base building. By minimizing interference and 
conflict between subsystems and the parties controlling them; 
and enabling the substitution or replacement of each part during 
design, construction, and long-term management,11 the life of the 
building and individual elements can be increased. Open Building 
practice, households work with an infill architect to custom design 
their dwelling units according to their functional, aesthetic, budget, 
and other preferences. This allows individuality in otherwise 
standard apartments and increases the love for their home. This 
is seen from the report “Post occupancy investigation of two open 
building projects” by Ll Shanshan which describes the life of a 
family (described as Family 13) living in the Molenvliet Project in 
the Netherlands, one of the open building projects. He described 
Family 13’s life as “Family 13 lived in the duplex apartment for 28 
years. In 1986, as soon as they moved in, they shut off the interior 
staircase with transparent material to improve the heating of the 
lower floor. The door to the staircase was later substituted by a 
wooden one to prevent the young children from knocking into it. 
Around 2000, the grown children found that the entrance space 
to their rooms on the upper floor was unreasonably arranged. 
consequently, they launched a renovation, in which part of the 

10  Stephen Kendall and 
Jonathan Teicher, Residential 
Open Building (New York: 
E&FNSpon, 2000).

11  Kendall and Teicher, 
Residential Open Building.
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corridor was included in the sons’ room. The plan to divide their 
daughters’ shared room into two was conceived, however, it was 
abandoned due to the cost of separating the window. When the 
investigation was conducted, an internal elevator and a mini 
kitchen were being added to accommodate the man’s 90-year-
old mother who would move into the upper floor. The self-
built experience inspired this family’s deep love for their house. 
When being asked if he liked living in this old community, the 
householder’s answer was affirmative for various reasons, among 
which was the love caused by his involvement.”12 This shows the 
ease of conducting renovations and the ability of the apartment to 
transform according to the users changing needs.

The open building movement has a large presence in Japan. 
Traditional Japanese culture saw buildings as ephemeral, 
empowering a mindset that encouraged the use of lightweight 
materials and non-permanent physical ties to create buildings that 
could be quickly modified (a reflection of the Japanese belief in 
all things transient and imperfect – wabi-sabi). With the sudden 
influx of standard mass housing in the market after WWII, not 
following traditional Japanese culture, the residents revolted 
against the low quality of the housing and the lack of traditional 
Japanese elements. Thus, the traditional Japanese home provided 
an opportune framework to accommodate changing conditions 
– mixing physical, spatial, and operational tactics.13 Japanese 
Metabolists advocated for large-scale infrastructures as stable 
environments for prefabricated homes or other functional capsules 
to plug in and out of. They wanted to get rid of functionalism’s 
stagnant philosophy and promote social change by allowing 
organic development in response to changing demands while 
also re-establishing conventional Japanese building principles like 
prefabrication, modularity, circular growth, and regeneration.14 
The capsule tower in Japan, with the same ideology, was not a 
successful project due to its shoebox-like apartments and lack of 
communal and private space overall. The project was designed to 

12  Li Shanshan, “POST-
OCCUPANCY INVESTIGATION OF 
TWO OPEN BUILDING PROJECTS,” 
Open House International 40, 
no. 4 (2015): 94–100, http://
search.proquest.com.proxy.
l ib.uwaterloo.ca/scholarly-
j o u r n a l s / p o s t- o c c u p a n c y-
i n v e s t i g a t i o n - t w o - o p e n -
building/docview/1792477221/
se-2?accountid=14906.

13  Schmidt III and Eguchi, 
“Mediating Change: A Japanese 
Perspective on Adaptable 
Architecture.”

14  Schmidt III and Eguchi, 
“Mediating Change: A Japanese 
Perspective on Adaptable 
Architecture.”
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be plug and play but was never maintained throughout its lifetime 
which led to water damage due to leaking pipes. The ideology of 
having a dynamic city with transitional and temporal elements is 
a relevant one, especially because of the problems stated earlier, 
but these ideologies need to be applied by thinking of the possible 
futures and optimal space requirements.

GOVERNMENT POLICIES

Due to the presence of such construction and housing typology 
in Japan, the Japanese government has introduced the ‘200 year’ 
policy – which states that the buildings need to last 200 years 
before they need to be demolished. This is to reduce the amount of 
unnecessary construction and demolition and make the buildings 
more resilient to withstand time and change. Similar policies have 
started to come up in the UK, but the motive is slightly different - 
to let people age in place. The UK government allows extensions of 
property by up to 6 meters (20 feet), enabling construction without 
the need for a full planning application. Using a traditional mid-
terrace house as an example, the building of an extension not only 
supports a growing family but also allows for aging residents to live 
entirely on the ground floor while their caregivers live upstairs.15 
This makes sure that the residents can age in the neighborhood 
and home they are comfortable in while also have the option to 
have rental income, if they want to, by renting out the floor above 
and become financially independent. By introducing the policies, 
the government helps support adaptable building movement 
which results in a more sustainable industry, also leading to more 
autonomy and control for the residents.

The purpose of design for flexibility is to enable individual control 
in an otherwise collective setting. As a result, the principle of 
distribution of control is at the heart of flexible architecture.16

END USERS

The design of multi-unit residential buildings is usually affected 

15  Lorraine Farrelly, “Housing 
from 8 to 80: An AD Ideas 
Project,” Architectural Design 
84, no. 2 (2014): 126–35, https://
doi.org/10.1002/ad.1739.

16  John Habraken, “Design 
for Flexibility,” Building 
Research and Information : 
The International Journal of 
Research, Development and 
Demonstration 36, no. 3 (June 
1, 2008): 290–96, https://
doi..1080/09613210801995882.

Fig. 5.03.	 Permitted expansion 
possibilities in UK
(Right)



Home Reconfigured

67

UK Government ‘Lifetime Home Policy’, 
United Kingdom

Architect: -

Year: 2019

Key Features: permitted development rights 
for the enlargement, improvement or other 
alteration of a house, allows 6m extension (8m 
for detached homes) for easier renovations 
and aging in place

Japanese 2006 Policy, Japan

Architect: -

Year: 2006

Key Features: The “200-year Housing” 
initiative aims to extend the life of housing, It 
involves the construction of houses that are 
durable and are easy to maintain, Wooden 
components are used on the façade and 
interior made by a standard size in the timber 
market so that they’re easy to replace
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by the housing trends prevalent in the city. The variety of spatial, 
political, and locational considerations obstruct the central issue 
of what people want and need from their homes, with the design 
considerations usually geared toward people who live near new 
construction rather than potential inhabitants.17 This leads to new 
homes being designed and constructed based on how the building 
looks instead of what the future residents would require from the 
spaces within. There is a clear disconnect between what is provided 
and what is needed. Understanding and knowledge about what 
do people want and need from their homes are limited, and the 
research paper ‘Home of 2030’ shows exactly that. In general, 
what people want from their future homes is not being met in 
their current homes. It emphasizes the differences between what 
people have now and what they desire in the future and describes 
specific life periods where those things are more significant.18 

Due to the initial lack of user participation and not introducing 
time as a variable, renovation accounts for more than half of 
the construction market in many developed nations.19 Buildings’ 
ability to respond to improvements in infill systems, usage, or 
residents’  needs has significantly decreased. The estimated 
life expectancy of new buildings has drastically reduced.20 
Costs, technological challenges, and the idea that dwellers are 
incompetent and in need of guidance are all common arguments 
against adaptability and flexibility.21 People have been constructing 
for themselves since the early times, and the user knows best 
of what they require. As architects, we should not bring our 
judgments and preconceived notions of priorities to the design 
table and allow the residents to have more control over the 
decision of their homes. The initial cost of such a typology might 
be higher as compared to the traditional construction, but the 
increase in the lifetime of the building due to it still being relevant 
to the changing time subsets the initial cost eventually making 
it affordable. And for the technical difficulties, the theses aim to 
provide a flexible solution that is user-friendly and resilient to not 

17  “A Public Vision for the 
Home of 2030,” Design Council 
(London: Design Council, n.d.), 
accessed December 3, 2020.

18  “Home of 2030.”

19  Kendall and Teicher, 
Residential Open Building. 

20  Kendall and Teicher, 
Residential Open Building.

21  Habraken, “Design for 
Flexibility.”
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eventually decrease the lifespan of the product. Where should the 
flexible building stop and inhabitation’s domain begin?22 This is 
discussed in further sections and analyzed to understand the best 
possible balance between the rigid and the flexible elements.

SYSTEM STUDIES

There are multiple systems available in the market which 
incorporate adaptability in the buildings. The various systems 
are analyzed to understand the working of each and a potential 
application in Mumbai. There can not be just one solution as 
the answer may vary from one place to another depending on 
the circumstances, cost, and culture.23 The effect of government 
policies is already investigated at the beginning of the chapter. 
Apart from the policies, as architects, we can employ systems and 
make design decisions to help residents grow old in place. 

22  Habraken, “Design for 
Flexibility.”

23  Habraken, “Design for 
Flexibility.”
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STATIC INCREMENTAL

This system allows the residents the potential to expand in the 
future if they require more area as a result of growing family 
or changing priorities. This can be seen in the Social housing 
project by Lacaton and Vassal in France. The project involves the 
renovation of three fully occupied modernist social housing. The 
transformation process begins with the interior of the houses, 
intending to give the residents new attributes by investing with 
accuracy and consideration in existing qualities that should be 
retained, as well as what is lacking and must be replaced. The 
addition of winter gardens and balconies to the original building 
gives each apartment the ability to enjoy more rooms, natural 
light, mobility of use, and views. The balcony added can be used 
as a sitting space and allows the functions of the home to spill 
over. These additions increase the amount of usable space and 
versatility inside the home, as well as provide a private outdoor 
space, similar to that of a detached house. The apartments have 
extensive winter gardens and balconies that have nice outdoor 
spaces that can be completely used.24 By allowing this, the 
residents are provided with a multipurpose space that they can 
adapt according to their requirements. Using a similar method 
in Mumbai allows the potential of increasing the floor area of 
the apartment, and provides for future extension, which already 
happens in most cases illegally. By already incorporating this in 
design, the interior spaces can be designed efficiently thinking 
about the possible configurations of the extension.

OPEN BUILDING PLAN AND SUPPORT / INFILL

In this system, the building is designed with all the subsystems as 
separate elements to allow an easier change in future renovation 
projects. This also makes sure that the systems with different 
lifespans can be replaced at different times without disturbing 
or demolishing the complete building. One example is Neuwil in 
Switzerland. The building has been studied by Stephan Kendall and 

24  “Transformation of 530 
Dwellings / Lacaton & Vassal 
+ Frédéric Druot + Christophe 
Hutin Architecture,” ArchDaily, 
April 18, 2019, https://www.
a r c h d a i l y . c o m / 9 1 5 4 3 1 /
t r a n s f o r m a t i o n - o f - 5 3 0 -
dwellings-lacaton-and-vassal-
p l u s - f r e d e r i c - d r u o t- p l u s -
christophe-hutin-architecture.

Fig. 5.04.	 Static incremental 
balcony expansion in 
Social housing, France
(Right)
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Social Housing, France

Architect: Lacaton and Vassal

Year: 2016

Key Features: Renovation to improve quality 
of life, Adding outdoor winter garden for each 
apartment, allows residents to have more 
space to move around and have more light, 
increased environmental performance of the 
building
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Jonathan Teicher for their book ‘Residential Open Building’. They 
say “This eight-story apartment building contains 49 rental units 
with ‘flexible’ interior space divisions. Dwelling dimensions are 
standardized to one fixed size. Sizes, locations, and products for 
stairs, kitchens, and bathrooms are also fixed. All units are oriented 
east-west. Dwellings are accessed via a common central corridor. 
Because the quality, size, and solar orientation of these spaces are 
essentially identical, the living room can face either direction. The 
Interior layout of the dwellings may be determined by the tenants 
and changed according to their preferences. Space is designed to 
be partitioned according to a 30cm grid, using any of five varieties 
of ready-made wall panels. All five kinds of gypsum board panels 
are stored in a common room in the building, available for tenant 
use. They are made in 60cm or 90cm widths and are light and 
easily moved. To assist in this process, the architects prepared 
My Flat is My Castle, a three-part users’ manual with easy-to-
read design drawings and illustrations.”25 The manual covers the 
history of a fictitious family and their changing needs over ten 
years using sketches, descriptions, illustrations, and photographs 
of the apartment. It also introduces the potential residents to 
the different wall elements, how to assemble them, sample floor 
plans, and the movable and fixed elements in each. By offering 
a manual to assist the residents with renovations, the architects 
ensure cohesion between the inhabitants and the common 
infrastructure. This allows adaptations to take place fluidly without 
the further input of a specialist and provides the residents with 
an opportunity to self-build their home.26 The manual can include 
the structure and unchangeable elements, possible configurations 
and the advantages of each, availability of building materials, and 
maybe an outline of construction techniques to help start the 
process.27 One of the other examples is the Molenvliet Project in 
the Netherlands. The famous project is social housing and has a 
movie, with the same name, based on it. The typology consists 
of an infill-able base building structure with piers, floors, and roof 
around a courtyard. The infill is designed by the resident without 

25  Kendall and Teicher, 
Residential Open Building.

26  Schmidt III and Eguchi, 
“Mediating Change: A Japanese 
Perspective on Adaptable 
Architecture.”

27  Shanshan, “POST-
OCCUPANCY INVESTIGATION 
OF TWO OPEN BUILDING 
PROJECTS.”

Fig. 5.05.	 Demountable wall 
and plan configuration 
of Nuewil

Fig. 5.06.	 Site and apartment 
plan of Molenvliet 
Project

(Left)

(Right)

Captions from Left to Right
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Neuwil, Switzerland

Architect: Metron Architect Group

Year: 1966

Key Features: Dwelling dimensions, stairs 
and kitchens are fixed, Interior layout of the 
dwellings is determined by the tenants, Space 
is designed to be partitioned according to a 
30cm grid, using any of five varieties of ready-
made gypsum wall panels stored in a common 
room in the building, available for tenant use.

Molenvliet Project, Netherlands

Architect: Frans van der Werf

Year: 1978

Key Features: The support structure of 
this typology, made up by standard piers, 
floor slabs and pitched roofs could be mass 
produced for low costs and is extendable, Free 
standing central shafts for pipes and wires are 
spread all over the support structure.
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the preconceived judgment of an architect. All the units are serviced 
by a free-standing central vertical shaft with pipes and wires spread 
over the support structure. This allows for infill connections from 
all four sides.28 Molenvliet project is based on user participation 
at the design stage to incorporate them in the final project, as 
opposed to Neuwil, which is more about letting people change 
the apartment throughout the life of the building without being 
involved in the earlier stages. Both the projects still incorporate 
the ideologies of separate support and infill. Such a technique 
can be used on a large scale of the whole building to make the 
building and its function adapt to future changes, replacements, 
or adaptations. On a small scale as a single apartment, the support 
infill separates the different elements of the system thus allowing 
easier renovations but does not incorporate time as efficiently as 
other system examples due to less availability of flexible area.

MOVABLE SYSTEMS

Having movable systems allows change to happen in synchronic 
time. It accommodates change during the same day or over multiple 
days. Such a change could be opening up the plan in the morning 
to allow the children to have a larger space to play and closing it at 
night to give the privacy of individual bedrooms. This can be seen 
in the Schroder house which contains a transformable living area, 
studio, and reading space on the lower floor, and bedrooms on the 
upper. This allows for no hierarchical arrangement of the rooms. 
The collapsible partitions are all positioned around a central 
staircase. This divides the rooms from the central axis when closed 
and provides a large open space when opened.29 Similar collapsible 
and movable partitions can be seen in multiple examples. Some 
movable walls can also be used as storage or furniture, like in the 
case of Baitasi House by dot Architects in China. The movable walls 
can be a complete unit with furniture, storage, and work station. 
Studio Suite developed by ORI incorporates a bed, wardrobe, and 
a TV unit in a single movable unit placed on a rail. This unit can be 

28  Ir. Frans van der Werf, 
“OPEN BUILDING EXPERIENCE: 
1. ‘MOLENVLIET’ PAPENDRECHT 
1978,” ThematicDesign, 2017, 
1–15, https://thematicdesign.
o r g / o p e n - b u i l d i n g -
e x p e r i e n c e - 1 - m o l e n v l i e t-
papendrecht-1978-2/.

29  “AD Classics: Rietveld 
Schroder House / Gerrit 
Rietveld,” ArchDaily, December 
29, 2010, https://www.archdaily.
com/99698/ad-classics-rietveld-
schroder-house-gerrit-rietveld.

Fig. 5.07.	 Movable wall of 
Schroder house and 
before and after plans

Fig. 5.08.	 Movable studio unit 
of ORI

(Left)

(Right)

Captions from Left to Right
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Studio Suites

Architect: ORI

Year: -

Key Features: A flexible solution to fixed 
floor plans, the Studio Suite moves with the 
users needs to create multiple rooms within 
one space. From bedroom to private office to 
living room to walk-in closet, the right space is 
revealed when you need it.

Schroder House, Netherlands

Architect: Gerrit Reitveld

Year: 1925

Key Features: No hierarchal arrangement due 
to flexibility of space, Possibility to open up 
space in the morning to play and divide it into 
multiple bedrooms at night, all rooms have 
access to outdoors, concrete slabs and steel 
profiles with brick walls
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installed in a home, essentially a studio apartment, and controlled 
via an app. It divides the studio space into different rooms, with 
each room being revealed only when required. This saves the 
unused space and also creates a division in a typically open plan. 
Multiple such units are designed by the company such as a bed 
and sofa combination, bed and work station combination, office 
and TV unit combination, wardrobe and TV unit combination, and 
a bed and TV unit combination.30 This shows the flexibility and 
scalability of the design ideology. In a home, not all spaces are used 
at the same time. Moreover, sometimes due to the time of the day, 
a particular space might be required which becomes redundant 
at other times. Having movable walls allows the residents to 
change the layout during a single day and make use of the spaces 
in multipurpose ways. It not only solves the issue of having unused 
spaces but also allows for greater flexibility for the user to decide 
the space usage. The drawback of movable elements, especially in 
Mumbai, is the possibility of the rails bending or breaking, making 
the whole system unusable. It also overtly specifies the placement 
of the rails reducing the ability of the user to decide on the layout 
configuration, making the wall move in only one direction. It allows 
for synchronic change but causes a problem to future adaptations.

KIT OF PARTS

The building can be sold as separate parts to be assembled and 
completed. By using a standardized modular building system, like 
in the Urban Village project by Space10 and EFFEKT Architects, 
the building parts can be prefabricated, mass-produced, and flat-
packed saving construction costs. This standardization does reduce 
customization and makes the homes look similar. But by doing the 
standardization in parts, rather than the whole building, allows 
the residents to choose the elements according to their needs 
and preferences without paying the cost of customization and 
assemble it into a home showing individuality. By disassembling 
the components, the materials can be replaced, reused, and 

30  “Studio Suite,” Ori, accessed 
April 19, 2021, https://www.
oriliving.com/products/studio-
suite.

Fig. 5.09.	 The urban village 
kit of parts for an 
apartment

Fig. 5.10.	 Newways services kit 
of parts

(Left)

(Right)

Captions from Left to Right
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The Urban Village

Architect: Space10

Year: 2018

Key Features: Community building facilities, 
Cross laminated timber construction, almost 
all building components and materials can 
be disassembled and replaced, reused and 
recycled over the lifespan of the building, 
Residents would be able to edit their home as 
they see fit, Mass produced and prefabricated

Newways, Netherlands

Architect: GSK

Year: -

Key Features: A completely flexible system 
of equipment on wheels, with all services fed 
from above, Newways kit-of-parts includes 
the structure, M&E services and the fabric, A 
‘10 - 80 - 10’ rule has been set up - Building 
context - Standard Elements - Customization
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recycled benefitting the planet by minimizing waste and also 
giving freedom to the people to edit and change their homes. The 
Urban Village project proposes multiple apartment types which 
can be built by purchasing different components. The residents 
then can stay in their community by swapping apartment types 
with others and essentially take their home with them.31 The 
kit of parts can be done for the services also. This can be seen 
in the Newways technology built by GSK in the Netherlands. The 
Open Building Manufacturing manual by ManuBuild describes 
the systems as “Central to the Newways value proposition is 
the concept of constructing new facilities quickly using standard 
components that fit together and work together the first time. 
This would be achieved at no extra cost, rather, the cost would be 
significantly reduced through the industrialization of the process, 
reduction in variation of parts, and so forth. Newways principles 
are linked to the Open Building Manufacturing philosophy. The 
strategy and product have been developed from a similar basis. A 
set of assemblies have been identified for the delivery of an open 
floor plan plate building, able to fit any of the three main types 
of built environment assets, that GSK builds all over the world. 
A ‘10- 80-10’ rule -context-product-enhancement- has been set 
up, which refers to different aspects of the idealized platform. 
The ‘80’ represents the percentage of standard components and 
assemblies. The first ‘10’ relates to the context where buildings 
will be placed (site-related elements, regulations, etc) and 
the last ‘10’ to the enhancement or customization (finishes & 
specific features). Newways manufactured buildings are planned 
to facilitate a high degree of design flexibility and the team is 
adapting an ‘Ikea’ approach to design deliverables.”32 By using a 
kit of parts as a system, we can use the benefits of standardization 
and deliver affordable housing options while maintaining decision-
making power to the user and incorporating individuality by not 
providing a complete finished product. It allows change in both 
synchronic and diachronic time and is durable as each part is a 
separate element that can be easily replaced without making the 

31  “The Urban Village Project,” 
accessed April 19, 2021, https://
www.urbanvillageproject.com/.

32  Abdul Samad Kazi, Matti 
Hannus, and Samir Boudjabeur, 
Open Building Manufacturing, 
Book, Whole (ManuBuild, 2009), 
http://adaptablefutures.com/
wp-content/uploads/2011/10/
Fuster-et-al.-20091.pdf.
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whole system unusable. It does require supporting businesses 
with the design and instructions to help the users make the system 
on their own.
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CONCLUSION

Through an analysis of the systems studied, figure 5.11 compares 
each against the other based on four factors: ease of using the 
system, amount of flexibility provided, the durability of the system, 
and the type of adaptability provided (synchronic change is in 
time during a single day and diachronic adaptation is with time 
due to changing requirements). For Mumbai, static incremental 
and kit of parts is chosen as the system to be implemented in the 
housing industry to incorporate time. Static incremental allows 
future expansion, if needed, which already happens illegally but 
incorporating it in design ideology allows for a better and efficient 
apartment. Kit of parts is chosen due to its durability as a system 
and maximum flexibility and decision-making power for the user. 
Also, both systems allow the industry to flourish by providing 
more jobs, business opportunities, and economic advantages, thus 
helping everyone in the process.

Using the systems and concepts of adaptability, architects allow 
people independence in their homes. It empowers people to 
make their own decisions and for their homes to respond to their 
needs rather than constraining people to certain ways of living 
and creating barriers.33 All the different systems bring with them 
certain advantages and disadvantages, but all promote people 
to remain in place without compromising. As discussed in the 
previous chapters, with the current unaffordability in Mumbai 
and the subsequent inability to shift to a new home, people 
compromise on their needs by staying in the same apartment. 
By incorporating adaptable building solutions, the problem of 
affordability can not be resolved, but it will help people staying 
in place to live a better life in a home that fulfills their needs 
with time. Adaptability does have its challenges. The initial cost 
to make the building would be higher due to separating the infill 
products with embedded technology which can cost more than the 
conventional infill construction.34 But this initial cost is subsetted 

33  “Home of 2030.”

34  Kendall and Teicher, 
Residential Open Building.
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against the long-term cost by making the building stay relevant 
and having the ability to change individual elements according 
to their lifespans instead of demolishing the complete building. 
Adding to this, maintenance of the adaptable elements is an 
important aspect to justify the high initial cost and investment. The 
elements should be easy to use and maintain to not change the 
system again and again because of the unreliability of breakage. 
Applying the ideology of adaptability should benefit the consumer 
and the industry, and not become one of the marketing tactics to 
promote an unreliable product. The drawbacks and challenges of 
adaptability are overcome by the value of social impacts created. 
The residents can live comparatively comfortably in the home they 
grew up in and stay in place rather than shifting to a place they are 
unfamiliar with. Adding to that, they are able to make decisions for 
their home based on their requirements, thus forming an integral 
part of the decision-making process.

To allow adaptability, the next chapter designs a prototype of an 
apartment to be used in housings in Mumbai using the concept 
of static incremental expansion, kit of parts to allow movable and 
demountable walls, and fixed wet areas to keep with traditional 
construction and cultural context.
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CHAPTER 6 – DESIGNING A PROTOTYPE

DESIGN ELEMENTS

Through the research the typical cultural and traditional elements 
of the housings are extracted to be incorporated in the design. The 
elements, listed in fig 6.01 are:

1.  Concrete and Brick construction – This is the most common 
construction typology present in India. This element would not 
guide the design as the prototype construction can be adapted 
to the present construction techniques keeping with the design 
ideology of introducing time and changing the spatial layout.

2.  Servicing through the false ceiling – The services are run through 
the false ceiling and are thus easy to adapt and change.

3.  Sunlight in rooms – Sunlight is an important part of the culture 
with sunlight and ventilation required in every closed space. 
Sunlight is associated with the concept of having natural light and 
killing unwanted germs in the room and having a window allows 
for ventilation in the humid weather of Mumbai.

4.  Introducing Nature – Having the possibility of a small balcony 
to grow plants or have a cup of tea in the morning is an important 
part of the culture. But with the rising costs and new bylaw by 
the BMC of including the balcony in FSI (as of 2018), developers 
are becoming reluctant to provide balconies in the buildings, thus 
taking away an important part of the culture.

5.  Utility area – Having a small utility area behind the kitchen allows 
for a space to dry and wash clothes and for the househelp to come 
and help out with washing utensils and clothes in a separate space 
without being disturbed by the day to day activities of the home. 
This element is completely optional and depends on the cost of 
the project. Although it is required by the residents, but it can be 
accommodated in other ways to reduce the cost of the unit.

Fig. 6.01.	 Typical traditional and 
cultural elements in a 
housing in Mumbai
(Right)



TYPICAL TRADITIONAL AND CULTURAL 
ELEMENTS

Introducing Nature
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6.  Closed kitchen – The kitchen is kept closed in the Indian 
household to control the smell of food from spreading into the 
entire home.

Apart from the traditional and cultural elements, the design also 
incorporates adaptable elements to make the housing adapt to the 
time and changing requirements of the residents. The elements, 
listed in fig 6.02, are:

1.  Movable and demountable wall – the partition wall of the 
apartment should be kept as movable, demountable, or removable 
to allow the residents to guide their layout and space requirements 
according to their needs

2.  Static incremental – Mumbai till 2018 allowed balconies to be 
enclosed with prior permit permission and did not include them in 
the FSI. This allowed the owners of the apartment unit to expand 
their homes keeping with the regulations and gain more area in an 
already tight apartment. Starting 2018, BMC started including the 
balconies in the FSI and disallowing them to be enclosed. This led 
the developers to stop providing balconies altogether in an already 
small apartment. The design argues the new policy to be changed 
back to its original one to allow the residents to have some more 
breathing room and agency over their living situations. This allows 
static incremental adaptability where the resident can build a small 
portion of their bacony to expand their bedroom, create storage, 
or add another washroom.

3.  Acoustic Separation – Acoustic separation between two spaces 
was an important priority among the residents interviewed. 
Currently, the partition walls are constructed using 115mm thick 
bricks which provide an acoustic value of STC 45. The design aims 
to achieve higher acoustic value to provide better separation and 
privacy.

4.  Fixed wet areas – Wet areas are kept fixed to keep with the 
traditional and cultural way of construction and living as making 

Fig. 6.02.	 Typical adaptable 
elements to be 
incorporated in a 
housing in Mumbai
(Right)



ADAPTABILITY ELEMENTS
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them movable will probably create problems pertaining to 
drainage and water. Therefore, adaptability is incorporated only in 
the space divisions and layout configurations of the rooms.

DESIGN GOALS

The three main design goals, as listed in fig 6.03, are:

1.  Low-tech Design – Keeping the design of the adaptable apartment 
low tech to allow ease of manufacture and use, providing unskilled 
laborers the opportunity to work with it. 

2.  Local Materials – The materials used are local materials to keep 
the construction easy without hiring skilled labor or acquiring 
costly materials.

3.  Local Craftsmen – Provide business and employment 
opportunities to local craftsmen and uplift the community

Fig. 6.03.	 Typical adaptable 
elements to be 
incorporated in a 
housing in Mumbai
(Right)
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UNIT DESIGN
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ELEMENTS IN THE UNIT

Fig 6.05 marks the design elements on the unit plans. The plan 
details the traditional elements of a closed kitchen, utility area, 
sunlight, and balcony for nature with the adaptable elements of 
fixed wet areas, open space for adaptable interior layout, and the 
possibility of static incremental on the balcony.

DESIGN INTERVENTION

The design proposal is to create a unit that can adapt to the 
changing lifestyles of the residents. The motive is to understand 
how can the user and time be incorporated in the design process 
to allow the building to stay relevant and change according to the 
needs. To understand this, the designed plan is taken and a concept 
of a demountable wall is integrated as an interior partition that can 
allow the space to adapt and be informed by the user itself. The 
wall design is a conceptual framework of how a demountable or 
movable wall can make the unit adaptable and incorporate time.

SCHEMATIC DEMOUNTABLE WALL DESIGN

The wall would be provided as a kit of parts that can be easily 
assembled by the user to construct a partition wall for his 
apartment. (fig 6.06) The kit would come in three different height 
sizes starting from 2400mm which can go up to 2500mm due to 
the panels’ ability to adapt in height up to 100mm, 2500mm which 
goes up to 2600mm, and 2600mm which goes up to 2700mm. 
2700mm is the maximum apartment height typically present 
below the false ceiling as the floor to floor height of the building 
is around 3000mm. The kit has 450mm wide panels which overlap 
with each other and are joined in place by a small wooden piece 
being inserted in the provided holes. Apart from the typical 450mm 
panel, the kit also has a 900mm wide door panel, two types of end 
pieces, a top rail for each panel to be screwed to the ceiling, and 
a key to be inserted in the wooden piece to demount the panels. 
The end pieces of the wall can be custom-made by the supplier to 



Adaptable and 
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1

2

3
4

5

6

Fig. 6.06.	 Demountable wall kit 
of parts

Kit comes in three height sizes 
- 2400mm, 2500mm, 2600mm 
- each with additional 100mm 
height adjustability

1. Key for wooden piece

2. Wooden pieces to join panels

3. End piece type 1 (size 
customizable)

4. End piece type 2 (size 
customizable)

5. 450mm wide panel with 
ceiling rail (number according to 
space)

6. 900mm wide door panel with 
ceiling rail

Fig. 6.07.	 Wall panel detail 
with composition, 
weight, and acoustic 
calculations

(Left)

(Right)



COMPOSITION AND WEIGHT CALCULATIONS

PLYWOOD BOARD on both 
sides

MINERAL WOOL ACOUSTIC 
INSULATION

STEEL STIFFENERS on both 
sides

TOTAL WEIGHT OF THE PANEL = 5.4 + 2.75 + 

A
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Fixed to ceiling

PANEL 1

Fig. 6.08.	 Wall panel assembly 
and joinery detail
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WALL MOVEMENT

The wall panel will be manufactured in Dharavi. Dharavi is a 
triangular-shaped informal settlement spread over only 2.1 sq. 
km. of land, and housing 700,000 to a million people making it 
one of the world’s largest informal settlements. Dharavi is situated 
at the edge of Downtown Mumbai, making it close to the center 
of Greater Mumbai. It is a self-contained city within a city - 
schools, hospitals, pharmacies, restaurants, bars, clothing shops, 
electronics, or groceries - Dharavi has it all. A distinguishing feature 
of Dharavi has always been its production and commercial activity. 
It consists of over 20,000 industries with 80% of its population 
working within the settlement. The estimated annual turnover for 
the thriving businesses within Dharavi stands at somewhere in the 
region of $500-650 million.1

When a resident rents or buys an adaptable apartment, they 
could choose between two options. In case one, the condominium 
would provide them with a list of vendors from whom the wall 
panel can be purchased. The wall panel is designed to be low tech 
so that the small businesses in Dharavi can manufacture them, 
thus providing business opportunities to the local craftsmen living 
in the settlement. The panel can then be transported via a rental 
small truck to the apartment and installed. In case two, the resident 
can get the wall panel made by the carpenter of their choosing 
using the drawings provided by the condominium. Traditionally, 
a carpenter would come to the new homeowner’s apartment to 
custom make large furniture. The same carpenter could then make 
the wall panel for the resident according to their aesthetics, and 
install it. 

Towards the end of the life of the panel, it can be sold back to 
recycling businesses in Dharavi, India’s biggest recycling unit, thus 
closing the loop and providing employment opportunities. The 
recycled materials can then be reused or sold to other businesses.

1	  Tanvi Kundliwal, 
“Dharavi: Merging Boundaries” 
(Waterloo, University of 
Waterloo, 2019), https://
u w s p a c e . u w a t e r l o o . c a /
handle/10012/15080.
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The idea is to keep a bottom-up approach allowing everyone 
to benefit from the design, from the residents in Dharavi to the 
residents in the apartments. Multiple cottage industries can benefit 
from the low-tech panel design such as: small shops in Dharavi, 
carpenters based out of Dharavi, small transport companies, 
handyman, scrap seller who buys the recycling from homes and 
further sells it to recycling plants in Dharavi, and the recycling 
plants themselves who recycle the materials and sell them. This 
movement of the wall and involvement of the cottage industries is 
described in fig 6.10.

Fig. 6.09.	 Aerial View of Dharavi
(Right)
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1. ADAPTABLE APARTMENT

Adaptable apartment is provided to the residents.

MOVEMENT OF THE WALL

Fig. 6.10.	 Wall kit of parts 
movement from site 
to storage

List of Vendors:

By XY Condos

1. Sharma 
Carpenters

+91-
9899100243

2. Mittal and 
sons
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2. Dharavi, Mumbai

Dharavi houses a large number of small 
businesses. 

2. Drawings as manual

Drawing of the wall panel is provided by the 
condominium to the residents.

3. CONSTRUCTION

The panels are constructed in Dharavi providing 
employment opportunities to local craftsmen.

Architect: XYZ 

Architects, Andheri 

East, Mumbai - 

110013	

Project: Wadhwa 

Apartments, Mumbai	

Signature:
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4. DELIVERY

The panels are transported via a local truck to 
the apartment.

3. A carpenter is hired to make furniture for the 
home.

4. CONSTRUCTION

The panels are also constructed by the same 
carpenter according to the user’s aesthetics.

5. Transported to the apartment
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6. ASSEMBLY

Wall panels are then fixed to the ceiling 
and the wall is assembled which can be 
done by the user or hired help.

7. STORAGE

Panels can be stored behind the bed horizontally and 
behind the cupboard vertically. For a 4000m long wall 2 
panels can be stored horizontally and 7 vertically.

2

6 + 1 
door

+
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8. RECYCLING COLLECTION

Scrap seller comes to the home to buy recycling waste and further 
sell it to recycling plants.

9. RECYCLING PLANT

The panels are then sold back to the recycling 
businesses run in Dharavi - where they are separated, 
sorted, ground and re-produced into its original form 
- providing more employment opportunities.
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9. RECYCLING PLANT

The panels are then sold back to the recycling 
businesses run in Dharavi - where they are separated, 
sorted, ground and re-produced into its original form 
- providing more employment opportunities.

10. RECYCLED MATERIALS

The recycled materials are sold to various businesses.

+
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DESIGN IMPLEMENTATION – APARTMENT OVER THE YEARS

The schematic wall design and unit design are incorporated into 
the lives of the interviewed family living in house no. 3. 

House No. 3 had five people living in a three-bedroom apartment 
which they owned. They wanted their spaces to be multifunctional 
as one of the children was living outside the city. This would allow 
them to have more space when needed as they felt the apartment 
was very tight and cramped due to a lot of space divisions.

The apartment design with the demountable wall is used to 
imagine the life of the family starting from 2019 and is described 
in the storyline that follows (fig 6.13 – fig 6.23). The life imagined 
is what a typical Indian family goes through with the son with 
his wife living with the son’s parents and the daughter moving 
out of her parent’s home to live with her in-laws. Although the 
trend is starting to change, this is still the norm currently in the 
Indian culture. The apartment, therefore, goes through different 
transitions and changes which are summarized in fig 6.12. This 
storyline intends to demonstrate the fact that if the apartment 
was adaptable with an open layout and movable or demountable 
partition walls, the residents could change the layouts according to 
their needs, and the apartment, or the building, would not become 
redundant over the years. This not only makes the residents stay 
in place comfortably but also reduces unnecessary demolition of 
buildings.

Fig. 6.11.	 Persona development 
of house no. 03
(Right)
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The house has parents with three growing children and live in a 3 bedroom apartment. 
The parents go to work. Two of the children are also working while one is currently 
studying.

REQUIREMENTS:

1. Need some rooms to be multi-functional as one of the child lives in a different city 
and visits home on holidays and festivals.

2. The rooms are cramped due to small area and a lot of divisions but they also need 
the privacy of having separate spaces.

HOUSE NO. 03
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01

05

02

06

01 - 2 bed 2 bath apartment

02 - 3 bed 2 bath apartment

03 - 3 bed 2 bath apartment with 
study

04 - 3 bed 2 bath apartment with 
storage

05 - 3 bed 3 bath apartment

06 - 2 bed 3 bath apartment

07 - 2 bed 3 bath apartment with 
nursery

08 - 4 bed 3 bath apartment

Generation 1

Generation 2

Generation 3

The graphic depicts the 
different lifestages a family goes 
through,  from a young couple 
to being grandparents living in 
a multigenerational home, and 
the different configurations 
they can do with the apartment 
layout if the design incorporates 
time as a variable.

Fig. 6.12.	 Summary of different 
configuration options 
in an adaptable three 
bed apartment
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The apartment goes through eight different configurations over 
eleven different situations with a new family eventually taking over 
the generational apartment. By having an adaptable apartment, 
the family was able to live comfortably and change the apartments 
according to their needs which would not have been easily possible 
in the current rigid apartment system.

RENTAL POSSIBILITIES

The apartment can also be used to adapt to rental situations. By 
having an open plan, the owner of the apartment can easily change 
the configuration of the layout to suit the tenant and provide an 
apartment that works better according to the different people. 
This allows for the rental market to accommodate the different 
needs of the tenant while also providing an opportunity to the 
landlords to capture a larger market of tenants which otherwise 
would have been limited to the number of possibilities of the 
apartment layout. This is elaborated in the following section by 
creating three possible personas of tenants who might rent a one-
bedroom apartment. In fig 6.25, we see the three types of people 
in their different life stages. The figures following it (fig 6.26 – fig 
6.28) demonstrate how the same one-bedroom apartment can be 
changed for a bachelor, a couple, or new parents.

Fig. 6.24.	 Updated family 
persona of house no. 
03
(Right)
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Fig. 6.25.	 Speculative family 
persona’s of potential 
tenants in a one 
bedroom apartment

BACHELOR
Renter 1
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COUPLE + A NEWBORNCOUPLE
Renter 2 Renter 3
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A single student moves into a one 
bedroom apartment.

REQUIREMENTS:

1. Need an open space to have 
friends over and be able to do her 
daily workout.

BACHELOR
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Fig. 6.26.	 One bedroom 
apartment turned 
into a studio
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A couple move into a one bedroom 
apartment.

REQUIREMENTS:

1. Need space divisions to have some 
privacy.

2. Need a work-from-home setup.

COUPLE



Home Reconfigured

139

Fig. 6.27.	 One bedroom 
apartment
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A couple with a newborn child move into a one 
bedroom apartment.

REQUIREMENTS:

1. Need a small space where the child can play 
without being continuously supervised and have 
his own space.

COUPLE + A NEWBORN
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Fig. 6.28.	 One bedroom 
apartment with a 
nursery
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The adaptable apartment can benefit the whole housing market, 
be it for the residents who own or the residents who rent. The 
apartment design can be easily aggregated to form a tower, 
as shown in fig 6.29. The typology of tower selected to depict 
aggregation is the most common tower configuration present 
in Mumbai, as discussed in Chapter 04. The apartment can be 
combined in other tower typologies too. This gives an idea of how 
the tower would look and work with the adaptable apartment. The 
whole concept does not change the housing market drastically, 
only provides an opportunity to incorporate the users in the design 
and decision-making process.

CONCLUSION

The design intervention in the housing market of Mumbai benefits 
the residents in multiple ways. They are:

1.  Possibility of Retrofitting – Any building currently constructed 
can be easily retrofitted to accommodate the adaptable system 
as the system itself is adjustable with minimal to no change to 
the building structure and working. This can be seen in fig. 6.30, 
where the studied precedent project Wadhwa Apartments is taken 
as an example and adaptable walls are incorporated to depict the 
possible layout options available. Moreover, the interior walls of 
the apartment are not load-bearing, so people generally renovate 
their apartments according to their needs. By incorporating the 
adaptable system, the need for renovation can be removed, and 
apartments can be easily retrofitted. 

2.  Easy space segregation – Indian families are typically large. By 
incorporating movable walls, it becomes easy to segregate spaces 
and create different layouts for different situations. Adding to this, 
in an Indian family, you typically have guests visiting and staying 
with you. Because of this, most homes tend to have a guest room 
dedicated for the occasional use. By having an adaptable layout, a 
space of the house does not need to be dedicated to the use and 
can be created when needed.

1. 3 Bed Apartment

2. Cluster of 2 Bed Apartments

3. Core

4. Cluster of 1 Bed Apartments

Fig. 6.29.	 Speculative housing 
tower aggregation 
using design 
adaptable apartments
(Right)
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3.  DIY process – The system designed is a DIY system that would 
not require any professional help and can be easily done by the 
user itself making the process cheaper and faster.

4.  Increase in Users Agency – The users’ agency and decision-
making power are increased by controlling the spatial layout 
himself, without being dictated by someone else.

5.  Job opportunities – The low-tech design provides job 
opportunities to multiple small industries, primarily based out 
of Dharavi, therefore enhancing the local economy, building 
resiliency, and uplifting the communities.

6.  Adaptability in the supply chain – The existing manufacturing 
industry can adapt itself to accommodate the changes bought by 
introducing adaptability in design, as the whole industry is laid out 
to be adaptable to peoples changing needs. Due to the ease of the 
industry to adapt, the design is achievable without disrupting the 
supply chain. Thus, adaptability goes beyond the unit level.

Fig. 6.30.	 Different layout 
possibilities in 
Wadhwa Apartments
(Right)
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CHAPTER 7 – IMPACTS OF ADAPTABILITY AND FUTURE 
POSSIBILITIES

IMPACTS

In the previous chapter, we see the impacts and advantages of 
applying the concept of time and allowing the residents to change 
their layout by following their life through different stages. By 
adopting time as a variable in the design of an apartment, we 
allow the residents to live comfortably, the city to adapt, and the 
environment to flourish. The impact of having an adaptable design 
in different aspects are as follows:

1.  Social and Cultural Impacts

By introducing time and adaptability in an unaffordable city like 
Mumbai allows the residents to stay in place in the apartment 
they grew up in without compromising on their needs. By allowing 
people to grow old in the same neighborhood, the design fosters 
people to form connections with their neighbors and the place, 
which is a big part of the Indian culture. People are already reluctant 
to move away from home due to the familiarity and community 
they build. By having an adaptable apartment, they can stay in 
the same place comfortably and continue building relationships 
with the community. Apart from this, the residents also become 
part of the design process, which is not the case in a mass housing 
project. The design of the housing is predetermined by the people 
not residing in them. By giving the decision-making power to 
the residents, the residents can guide their living patterns and 
situations. This creates a relationship between the user and the 
architecture they inhabit by giving the user a chance to decide how 
they will occupy, move through, or dictate the space they are in.

2.  Environmental Impacts

By allowing the building to change with time, the building stays 
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relevant over a longer period of time. It reduces the redundancy 
and makes the building last according to its material lifespan, 
instead of the currently present time-specific lifespan. This removes 
the unnecessary demolition of the buildings and conserves the 
resources spent, and mitigates the environmental impact of 
construction. Moreover, the materials spent on renovating the 
apartment by breaking and remaking a brick wall are conserved 
by having removable partitions which can be reused or recycled.

LIMITATIONS

Apart from the benefits of incorporating time and making the 
design adaptable, it does have a few limitations which need to be 
investigated to make the system more viable instead of creating 
problems. The limitations of the system are:

1.  Cost – The cost of introducing time needs to be investigated. 
The whole system should not make an already unaffordable city, 
worse. Since the residents would potentially bear the cost of the 
system, the apartments should be affordable for people to adopt 
the idea of adaptability, instead of adaptability adding to the cost 
of the unaffordable apartment.

2.  Size of the apartment – The size of the apartment plays an 
important role in adaptability. A smaller apartment would not be 
adaptable due to its limited area and thus limited opportunities 
for layouts. Research has to be done to design the apartment with 
optimal area to maximize the potential of adaptability without 
making the system and apartment costly.

3.  Furniture – The furniture of the spaces also needs to be 
multifunctional to allow adaptability. If the furniture is static, the 
opportunities for changing the layouts are limited. Therefore, the 
furniture needs to accommodate time and multifunctionality as 
well to make the whole apartment work efficiently.
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Fig. 7.01.	 Current time resistant 
architecture

Fig. 7.02.	 Potential time 
resilient architecture

(Top Right)

(Bottom Right)

FUTURE POSSIBILITIES

The thesis discusses the possibility of introducing time and applies 
it in the context of an individual apartment. Moving forward, the 
next question can be investigating the possibility of introducing 
time at the tower level to adapt to change in function, site level 
to accommodate multifunctionality, or the city to allow kinetic 
movement. By expanding the concept, we can allow small 
businesses to pop up when needed, have temporary space for 
weekend markets and carnivals, and allow community interaction. 
By making the boundaries flexible rather than rigid and allow the 
design to be responsive to time and changing requirements, could 
we allow the residents to live comfortably in the city and provide 
a place for the kinetic city to flourish within the static framework? 

Adding to this, at the unit level itself, adaptability can be investigated 
in terms of introducing multifunctional furniture in the design of 
the panel. Since most of the furniture is custom made in India, 
introducing multifunctionality in the panels itself to incorporate 
furniture within it could be possible. With that, designing a new set 
of furniture to adapt to changing space layout and allow the space 
to be used in different ways is also an opportunity to introduce a 
more holistic approach to adaptability. 

By adapting to time, we can reduce unnecessary demolition and 
construction happening which is adding to the ongoing climate 
crises.
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APPENDIX

INTERVIEW QUESTIONNAIRE

Question 1: How many rooms do you have in your apartment? 

Question 2: How many people live with you in the apartment? 

Question 3: Can you tell me the age and occupation of all the members? 

Question 4: How long have you been living here? 

Question 5: Would you happen to know the square feet of your apartment? 

Question 6: Is it a rental or do you own it? 

Question 7: Have you changed anything in the apartment from the time you moved in? 

Question 8: How has the space usage of your apartment changed over the years? Have children 
moved out? Has someone moved in? 

Question 9: Does you apartment fulfill all your needs? 

Question 10: What do you wish to change in your apartment? 

Question 11: How long do you plan to stay here? 

Question 12: If the apartment fulfilled your needs, would you still prefer shifting to new and 
different apartments and places or would you prefer staying in the same apartment for the long 
term? 

Question 13: Is there anything you would like to tell me apart from all these questions about the 
issues you face from your apartment layout?




