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incremental housing and flood-resilience solutions for Bangladesh

what’s the point?



By 2050, 70% of the world will be urbanised
By then, 3 billion people will live in informal settlements

(United Nations Statistics Division, 2023)

(Hossen, 2023)
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Bangladesh is one of the densest countries in the world.

Cities are overflowing, leading to the formation of informal 
settlements

(Data from Bangladesh Bureau of Statistics, 2024)

density of non-island countries (people per km²)
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climate change

extreme floods
prolonged droughts

climate-induced migration

(Asif Mahmud & WFP, n.d.)



rapid urbanisation

extreme poverty
slum formation

inadequate housing solutions

(Own work, 2024)
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research



Housing as a verb

housing is not static, but an activity and a vehicle for 
personal and community development

(Aravena Mori & Iacobelli, 2016; Correa, 1989; Turner, 1972; Wakely & Riley, 2011)
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Incremental housing

“A conceptual approach to the design of houses that 
can gradually accommodate vertical and/or horizontal 

changes and expansions, evolving from the initial 
configuration in a series of increments over time”

(Mota, 2021)
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How can incremental housing strategies be made site-specific 
and suited to the flood-susceptible context of Sylhet to create 
affordable, context-based housing solutions?

What main lessons can be learned from incremental 
housing projects from the past?

What minimum flood-resilient design 
measures can be employed in an incremental 
strategy on an architectural and urban scale? 

What social and typological features must 
be integrated into the design to fit with the 

way of living for the people of Sylhet? 
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Incremental housing

facilitate affordable and accessible housing through 
incremental development (physical and financial)

why build fully-developed dwellings for the few?

why not build basic utilities and services of to-be-finished 
dwellings for the many?

(Aravena Mori & Iacobelli, 2016)

build a sub-standard full house or half a good home?

(Bredenoord et al., 2014; Caminos & Goethert, 1978; Nohn & Goethert, 2017)



Value appreciation

housing as an investment that gains value over time, 
instead of just a commodity or social expense.

Housing becomes a tool to overcome poverty and not 
just a shelter against the environment

(Aravena Mori & Iacobelli, 2016; Bredenoord et al., 2014; Correa, 1989)



(Correa, 1989)
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Charles Correa

urban design facilitates good living and architecture
neighbourhoods work through hierarchies of spaces

Bill of rights for housing
pluralism

participation
income generation

equity
open-to-sky spaces

disaggregation



(Aravena Mori & Iacobelli, 2016)
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ABC of incremental housing

A: focus on what is more difficult,
B: what cannot be done individually
C: what willl guarantee the common 
good in the future

1. project location that allows density 
(acces to employment)
2. harmonious growth in time
(expansions happen thanks to the design, not 
despite the design)
3. urban layout: design collective space
4. provide structure for final growth scenario
5. growth scenario of middle class DNA 
(72m², 3 bedrooms, etc.)



(Wakely & Riley, 2011)
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Managerial strategy

security of tenure
community organisation & participation (bottom-up)

citywide planning (top-down)
long-term management



(Ahmed, K. I., 2005)

(Ahmed, K. I., 2005)
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Flood-resilience - small scale

Learn from vernacular architecture
raise plinths
choose building materials based on 
longevity and affordability



(Ahmed, K. I., 2005)
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Flood-resilience - large scale

work with nature
utilise wadis and swales
vegetation
elevated plinths
lower-lying public areas
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b.v. doshI, aranya low-cost housIng44 45

Designed by B.V. Doshi, the Aranya Low-Cost 
Housing project is a landmark for incremental 
housing programs. Commissioned by the 
Indore Development Authority (IDA), the 
project aimed to address the city’s many 
informal settlements. Many of the low-cost 
housing projects at the time were still beyond 
the financial reach of the lowest income 
groups (Curtis, 1988). Through research on 
the existing informal settlements (Centre for 
Minimal Cost Housing, McGill University, 1984) 
further insight and a better understanding 
of the needs and constraints of the lower 
income groups was developed. Doshi’s Aranya 
provided a solution that reached these low 
income groups by designing a settlement in 
which the people themselves would finish 
their homes. 

The sites & services programme was designed 
to house 65.000 people from the economically 
weaker section (EWS) and lower income 
groups (LIG). The ideological points of the 
project aim at the creation of an integrated 
hum habitat, focussing on lifestyle, culture 
and affordability and community living. These 
concept points are categorised in: vitality, 
imageability, equity, efficiency, flexibility, 
feasibility (Sharma & Metha, 2007). 

The plan holds a clear spatial hierarchy, 
which is based on the mechanisms of the 
typical rural, Indian village. The township 
is divided into various neighbourhoods and 
communities, which are respectively split up 
in clusters before leading to the street and the 
dwelling unit. 

The plan consists out of six neighbourhoods, 
wherein a network of roads ands spines 
lead from a town centre with amenities and 
communal spaces. The six main roads through 
the neighbourhood serve as continuous spines 
of open spaces. These are subdivided into 
clusters of smaller courtyards, next to which 
the houses are placed. At every scale, the 
courtyard serves as the communal meeting 
space. Furthermore, the roads prioritize for 
slow traffic, whereas cars take opposite routes, 
away from the project’s centre.

The project has a vast infrastructural network, 
providing all serviced plots and core units 
with water, septic tanks, and electricity. 
The infrastructural layout is executed as to 
minimise the amount of piping and other 
cost-cutting design measures. The plots 
are tailored to different income groups, 
especially the urban poor, while integrating 
basic infrastructure and public space within a 
cohesive urban layout (Curtis, 1988; Sharma & 
Metha, 2007).

The plots vary per income group from a 35m² 
serviced plot and a sanitary core at the back 
courtyard (EWG) to serviced plots with a core 
house (LIG), to fully developed plots for middle 
and high-income groups. The diverse income 
groups fostered special and community 
organisation, but also allowed for cross-
subsidisation to aid the EWG (35% subsidised 
by HIG) (Curtis, 1988; Sharma & Metha, 2007).
The row-house dwellings could develop from 
the back into two story houses, as shown by 
the demonstration houses. By housing the 

B.V. Doshi, Aranya Low-Cost Housing

case studIes

The design of Aranya through clusters, incrementality and a kit of parts 
(Aranya Low-Cost Housing, 1993)

peter land, prevI70 71

El Proyecto Experimental de Vivienda (PREVI) 
de Lima was one of the most groundbreaking 
experimental social housing projects in 
history. Commissioned by the Peruvian 
Government and backed by the UN and the 
United Nations Development Programme 
(UNDP), Peter Land advised the nation its 
housing bank (Banco de la Vivienda) of Peru.

PREVI consisted of four pilot projects (PP) 
on incremental, growing houses (PP1), urban 
upgrading and restoration (PP2), self-help 
housing and sites and services (PP3), and 
earthquake resilient buildings (PP4) (García-
Huidobro et al., 2008). This case study focuses 
on several dwellings of the PP1 experiment.

PREVI was structured around several 
experimental principles:

i. A high-density, low-rise urban layout.
ii. A growing house concept with an integral 

courtyard.
iii. Housing clusters within the urban plan.
iv. A pedestrian-oriented design at human 

scale.
v. Earthquake-resilient construction 

technologies 
vi. An integrated neighbourhood landscape 

plan.

Additionally, the project was based on home 
ownership, funded through national subsidies 
and loans, to ensure extensions would be 
made by future dwellers. The urban plan was 
set up for various dwelling types, and included 
a neighbourhood, amenities, and collective 

spaces (García-Huidobro et al., 2008).

Land led 26 internationally renowned and 
local architects tasked with the affordable, 
incremental housing assignment. Each 
growing house contained basic infrastructure, 
bathrooms, bedrooms, a living room and 
courtyards. Additionally, the design must 
facilitate vertical and horizontal expansions.
 
James Sterling proposed square plots, the 
cluster consisting of four squares, turned into 
a larger square. Each dwelling surrounds a 
central courtyard, providing light to adjacent 
rooms. In one example, the 81m² unit has 
grown to 240 m². The central courtyard is still 
a present open space that provides circulation 
to the upper floors (García-Huidobro et al., 
2008).

Aldo van Eyck aimed to limit incremental 
additions through interlinked heptagonal plot 
shapes, hoping to maintain cross-ventilation 
and daylight access through the front and 
back courtyards of the rectangular house. The 
kitchen was planned as the central element of 
the dwelling. In one example, the 89 m² base 
dwelling has expanded up to 232 m². Despite 
the unusual geometry, residents still claimed 
the courtyard spaces for dwelling expansions.

Kikutake, Kurokawa and Maki designed a 
two-story row-house dwelling, running from 
front to back, with access from the street and 
a back lane. Extensions were planned on the 
first-floor terraces, but families claimed the 
courtyards and front space, claiming part of 

case studIes

Peter Land, PREVI

Arial view of PREVI. Dwellings after completion and dwellings now 
(Land, 1976).

charles correa, belapur52 53

In the 1960s, Mumbai was experiencing an 
unprecedented growth in population and its 
informal settlements. Due to its topographical 
constraints, the city grew further inland 
and away from the city centre, at the end 
of the narrow peninsula. Correa and others 
proposed the construction of Navi Mumbai, a 
new city across the water, connected with its 
counterpart via railway. Commissioned by the 
City and Industrial Development Corporation 
(CIDCO), Correa developed the low-cost 
housing project (Correa, 1989; Varma, 2018). 

Correa’s understanding of informal 
settlements and the mechanisms of the 
city is apparent in its design. Correa argued 
migrants move to cities for jobs, not for 
housing. Therefore, the three interlocking 
factors for affordable housing are: job location, 
transport pattern and housing site (Varma, 
2018). Further following his bill of rights 
for housing, consisting of: incrementality, 
equity malleability, open-to-sky spaces, 
disaggregation, pluralism, participation and 
income generation, Correa developed the 
‘artist village’. The project fostered social and 
economic diversity through housing for low to 
middle-income groups (Correa, 1989). 

The adapted sites-and-services project 
explored an alternative to the conventional 
mass housing programmes through low-
rise high-density planning in non-linear 
forms. The urban design is based on a clear 
spatial hierarchy of fractals of courtyards and 
dwellings, following the different scales of 
community. The base module contains seven 

dwelling units, grouped around an 8m x 8m 
courtyard. Three modules combined lead to 
the next 12m x 12m courtyard. Another three 
of these are interlocked to form a final 20m 
x 20m courtyard, leaving room for amenities 
and communal spaces in the centre.

The plots vary between 45 and 75 m², 
depending on the typology. The typologies 
range from freestanding serviced plots with 
core units to developed, freestanding duplex 
housing, all with two private courtyards to 
facilitate future incremental growth. The 
initial plan was “merely indicative” and simple 
enough for local masons and carpenters to 
construct (Varma, 2018). Incremental growth 
takes place in just one direction, with blind 
facades facing the neighbours to prevent 
social conflicts (Correa, 1989).

The project faced some difficulties, as only 
a fraction of the total units planned were 
constructed. This was partly due to problems 
with public transport and the location of the 
satellite village relative to Mumbai and Navi 
Mumbai, which was still under development. 
Critics also argue that the village-like 
character Correa aims to achieve does not fit 
the assignment of contemporary high-density 
urban planning (Lukose, 2015; Roy, 2004). 
Today, most of the original Belapur houses 
have been replaced by more contemporary, 
RCC urban developments, taking up the full 
plot and reaching up to four stories. The few 
original dwellings that are left are in a bad 
state (Lukose, 2015). Additionally, there was 
no clear division of maintenance for the 

Charles Correa, Belapur
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The Belapur housing cluster (Correa, 1989).

caja de agua78 79

Initiated by the Junta Nacional de la Vivienda 
in 1961, Urbanización Caja de Agua was a sites 
and services approach for slum resettlement. 
It was part of the Urbanización Popular de 
Interés Social (UPIS, Low-Income Social 
Housing Subdivision) program. UPIS offered 
affordable, low-income housing at minimal 
standards of urban development. Caja de 
Agua sought to rehouse residents from the 
dense Cantagallo informal settlement in the 
centre of Lima (Ministerio de Vivienda, 1970).
 
The urban plan provided 8m x 20m plots in 
a mirrored rowhouse configuration. The core 
house was placed in the centre of the plot, 
leaving ample space at the front and backyard 
for incremental growth. Clusters of 18- to 
24 plots were arranged to define spaces for 
greenery and public space. Additionally, the 
project provided amenities such as schools, 
parks, markets, and community centres, 
although not all were completed (Gyger, 2016).
 
Residents were offered two types of one-
storey core houses: Núcleo 1 (31.5 m²), which 
included a bathroom, kitchen, and bedroom, 
and Núcleo 2 (43.75 m²) with an additional 
room. For expansions, residents were provided 
with floor plans of what the expanded house 
could look like. 

However, no technical guidance was 
offered for these extensions. This led to 
residents ignoring the proposal, improvising 
extensions independently (Gyger, 2016). 
Extensions enclosed the courtyards and 
multiple floors were built. Additionally, 

properties were subdivided for rental 
income generation, increasing densification 
and informalising the urban fabric. The 
municipality reported concerns of the project 
replicating the slum-like conditions of 
Cantagallo through overcrowding, throwing 
of the cohesive neighbourhood and leading 
to an individualised development pattern 
(Ministerio de Vivienda, 1970). Nevertheless, 
this individual character is currently seen as 
a core feature of sites and services and other 
incremental housing schemes worldwide, 
rather than being a flaw. 

Currently, diverse stages of development can 
be found in Caja de Agua. Most dwellings 
have expanded vertically, often with external 
stairs for multi-family dwellings. Some 
barely expanded single-story cores can also 
be found. Contrasting with the other case 
studies, very few dwellings seem to have any 
other sort of income generation at ground 
level. Presumably, this may be attributed to 
project location and the monotony in income 
groups, base typologies, and urban planning. 
As a result, despite architectural diversity in 
the expanded dwellings, the streetscape lacks 
the vibrancy typically associated with mixed-
use incremental settlements. However, the 
generous plot dimensions successfully 
enabled incremental growth, forming a 
residential neighbourhood of multi-family 
buildings and smaller rowhouses. 

case studIes

Caja de Agua
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Urbanización Caja de Agua Lima (PE)

Junta Nacional de la Vivienda

Urbanización Caja de Agua:  
Próceres de la Independencia,  
Av. Lima, Av. Tupac Amaru, Lima, 
Peru
Ontwerp/Design: Junta Nacional  
de la Vivienda
Opdrachtgever/Client: Junta 
Nacional de la Vivienda
Initiatief-oplevering/Initiative 
completion: 1961-1967

Aantal woningen/Number of 
dwellings: 2.363/2,363 (in 1970)
Aantal bewoners/Number of 
inhabitants: 16.989/16,989  
(in 1970)
Plangebied/Area: 94,9/94.9 ha
Woningdichtheid/Dwelling density: 
25,1/25.1/ha
Voorzieningen/Amenities: school, 
park, markt, wijkcentrum, sport/
school, park, market, community 
centre, sports facilities

Bronnen/Sources: 
Ministerio de Vivienda, Evaluación 
de un proyecto de vivienda: 
Evaluación integral del proyecto de 
vivienda Caja de Agua-Chacarilla 
de Otero – Programa de núcleos 
básicos o viviendas semi-acabadas 
(Lima: Ministerio de Vivienda, 
Dirección General de Edificaciones, 
1970)

Twee woningen van het type 
Núcleo 2 aan de Independencia. 
Aan de voorzijde zijn de woningen 
nog in nagenoeg originele staat.
Two Núcleo 2-type houses along the 
Independencia. From the front the 
dwellings appear to be in almost 
original condition. 

Dash12-13 binnenwerk.indd   222 2/02/16   06:20

Present-day Caja de Agua (Gyger, 2016)

elemental, quInta monroy58 59

Quinta Monroy was Elemental’s first project. 
Commissioned in 2003 by the Chilean 
Ministry of Housing, the slum upgrading 
project was challenged with the rehousing 
of 100 families squatting in a settlement near 
the centre of Iquique. Drawing from their 
extensive research on affordable housing, this 
was the first physical implementation of their 
‘parallel building’ (Aravena & Iacobelli, 2016).

Through their half-a-good-house principle, 
the firm used the Chilean housing subsidy of 
7500 USD per family to pay for central land, 
infrastructure and half of a house, later to be 
expanded by the families themselves. 

Elemental used a series of participative 
workshops on typology, building design, the 
urban layout, and difficult decision-making on 
cost-cutting measures of the base dwelling. 
As an example, votes were organised on using 
the funds for either money or land. In talks 
about typology, the squatters even went as 
far as threatening to go into a hunger-strike if 
multifamily housing was proposed (Aravena 
& Iacobelli, 2016). 

The design followed their ABC of incremental 
housing. The base dwellings provided a 
foundation, load-bearing, fire-resistant 
division walls, a bathroom, kitchen, living 
room and a bedroom. The parallel building 
groups five dwellings, two ground-bound 
houses with a courtyard, and three apartments 
with direct street access through an external 
staircase. These clusters were grouped around 
four central courtyards, providing community 

spaces on the original land (Aravena & 
Iacobelli, 2016). 

Both dwelling types could be expanded by 
claiming strategic ‘voids’ in the structure. The 
house could grow from 36m² into a 72m² home, 
whilst the apartment grew from 25m² to 72m. 
Elemental provided technical assistance and 
workshops on the home expansion. The base 
dwellings dictated the urban design, while 
it was complimented by the modifications, 
which add individuality to the design.

Although widely regarded as successful, 
earning multiple prizes and having lead to 
several iterations of Elemental’s incremental 
housing strategy worldwide, Quinta Monroy 
has outgrown its 72 m² confinements. Recent 
studies show that courtyards and communal 
spaces have gradually been claimed, while 
extra floors have also been added in some 
cases (O’Brien & Carrasco, 2020; Carrasco & 
O’Brien, 2021). 

Critics remind us that if not properly 
maintained within its framework, Quinta 
Monroy could gradually slide back into its 
original slum-like qualities. Certain informal 
additions have reintroduced degradation of 
living conditions and compromise safety. 
This further stimulates the urban inequalities, 
once again showcasing how architecture 
itself cannot solve poverty if, even years later, 
a proper regulatory framework is not enforced 
(O’Brien & Carrasco, 2020; Carrasco & O’Brien, 
2021). 

case studIes

Elemental, Quinta Monroy

Quinta Monroy and the origins of the ‘parallel building’ 
(Aravena & Iacobelli, 2016)

mhada, charkop sItes and servIces64 65

The Charkop sites and services programme 
was set up as part of the World Bank-supported 
Bombay Urban Development Project (BUDP) 
of 1979. The project was implemented by the 
Bombay Metropolitan Region Development 
Authority (BMRDA) and the Maharashtra 
Housing and Area Development Authority 
(MHADA). Charkop fell under the Land 
Infrastructure Servicing Program (LISP), 
which was responsible for sites and services 
projects on the urban fringes, where 50% 
of plots were focused on EWG’s and 10% on 
LIG’s. The remainder was used for apartment 
buildings aimed at higher income groups, 
utilising cross-subsidisation (Testi, 2003; 
World Bank, 1985). 

Through a survey of income groups, a lottery 
was held for property distribution. The selected 
households held leasehold agreements, 
which were renewable every 60 years. To let 
the plots remain in the hands of EWG and LIG 
families, MHADA handed out “no objection 
certificates” after the 20-year loan was repaid, 
allowing the owners to sell or rent out their 
property if desired. Additionally, MHADA set 
up Co-operative Housing Societies (CHSs), 
composed of 35 households, responsible for 
negotiating rules, maintaining shared spaces, 
and liaising with authorities (Testi, 2023; 
World Bank, 1985). 

The urban layout followed large block-like 
structures, with apartment blocks on the 
periphery. The superblock houses amenities 
and open spaces, along which 100 m² plots are 
situated. The CHS clusters are planned along 

main roads with the 40m² plots. Each cluster 
can be entered through the main road, leading 
to a courtyard of six 40m² plots and twenty-
nine 25 m² plots (Testi, 2023).

Some of the serviced small plots consisted of a 
core unit, whose simple structure contained a 
veranda, a living room, a mezzanine, a cooking 
space, and a toilet. Due to their small size, 
the 3m wide dwellings were incrementally 
upgraded into two story structures (Padora, 
2010; Testi, 2023). Through the CHSs and the 
Urban Land (Ceiling and Regulation) Act, 
incremental expansions of the dwelling, 
which was still publicly owned by MHADA, 
were allowed as long as they fulfilled the 
building regulations and FSI (Testi, 2023). 

Charkop is one of the most successful sites 
and services projects. It excelled both in its 
management and design. Nearly fourty years 
after its design, Charkop is still a vibrant 
neighbourhood. Its urban hierarchy and 
courtyards still house strong communities, 
which have upgraded to the Indian middle 
class. Current structures display a high 
variety in facades and floorplan, yet they still 
abide by the building requirements set by 
MHADA, as even now, most structures have 
two floors, with the occasional exception of a 
third (Gulyani, 2016; Padora, 2010). 

case studIes

MHADA, Charkop sites and services

Charkop courtyards today  (Gulyani, 2016)

Case Studies

19Main criteria

i.	 	 stakeholders;
ii.		 participation and mode of incrementality;
iii.	 architectural design of the unit;
iv.	 urban design;
v.		 typology;
vi.	 material & construction techniques;
vii.	 finance, funding and affordability;
viii.	governance;
ix.	 FSI, GSI, dw/ha, and the ratio of m² incremental 	

	 additions over m² of the base core-house design.
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20Quantitative and qualitative analysis

Project
Architect
Year
County
City
Site area ha
Units planned dw
FSI
GSI
dw/ha dw/ha
incremental ratio
Initital unit size m²
Developed unit size m²
Plot size m²
Plot dimensions

Main Criterion Sub-Criterion Description / Indicators

Stakeholders Initiators, Implementers, End-Users
Who initiated, who built, who lives 
there?

Mode of incrementality Incremental strategy
Aided self-help, sites-and-services, 
core house, slum upgrading, etc.

Urban Design Integration with city fabric Infill, edge, new town
Neighbourhood/block/cluster 
configuration

Street layout, shared spaces, safety, 
access

Typology Dwelling Detached, row house, duplex, etc.
Types Amount of dwelling typologies

Architectural Design Base unit design
Size, flexibility, climate fit, social 
logic, expansion areas

Structural pre-provisions Which elements were pre-built?
Plot layout Footage, description
Base m² Footage, description
Developed m² Footage, description

Density Metrics FSI (Floor Space Index) Total floor area / plot area
GSI (Ground Space Index) Ground coverage / plot area
Dwellings per hectare (dw/ha) Urban density measurement
Incremental Ratio Final built area / initial built area

Materials & Construction Base materials
Local or imported? Vernacular vs 
industrial?

Technical DIY-friendliness

Are residents able to build safely? 
Provisions for future expansions, 
such as reinforced foundations, etc.

Finance & Affordability Subsidy & funding model
State, NGO, cross-subsidy, public vs. 
Private, etc.

User contribution Loan, sweat equity, savings group
Initial cost per unit In local currency or USD

Governance Governance structure
Top-down, bottom-up, partnership, 
community-managed

Land tenure
Freehold, leasehold, cooperative, 
informal

Maintenance framework
Community-managed, municipal, 
other

Participation & Community 
Engagement Type of participation

Co-design, co-production, self-
construction, feedback loop

Timing of participation Pre-design, during, post-occupancy

Technical assistance
Was the community given training, 
workshops, or technical guidance?

Timeframe & Phasing Urban phasing

Were all base dwellings developed 
simultaneously? Were additional 
typologies added for cross-
subsidisation?

Project
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Mode of incrementality Incremental strategy
Aided self-help, sites-and-services, 
core house, slum upgrading, etc.
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Neighbourhood/block/cluster 
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Density Metrics FSI (Floor Space Index) Total floor area / plot area
GSI (Ground Space Index) Ground coverage / plot area
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Incremental Ratio Final built area / initial built area

Materials & Construction Base materials
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Provisions for future expansions, 
such as reinforced foundations, etc.
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State, NGO, cross-subsidy, public vs. 
Private, etc.

User contribution Loan, sweat equity, savings group
Initial cost per unit In local currency or USD

Governance Governance structure
Top-down, bottom-up, partnership, 
community-managed

Land tenure
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Maintenance framework
Community-managed, municipal, 
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Participation & Community 
Engagement Type of participation

Co-design, co-production, self-
construction, feedback loop

Timing of participation Pre-design, during, post-occupancy

Technical assistance
Was the community given training, 
workshops, or technical guidance?

Timeframe & Phasing Urban phasing

Were all base dwellings developed 
simultaneously? Were additional 
typologies added for cross-
subsidisation?

Execution of incremental additions

Was phasing planned or emergent? 
Did the extensions happen within 
the incremental frame or did they 
surpass it?

Outcomes & impacts Scalability & replicability
Were similar schemes developed 
elsewhere?

Barriers & enablers
What helped or hindered 
replication?

Livelihood & income generation 
impacts

Does the project provide income 
generation opportunities, amenities, 
etc.

Overall success

Evaluation on the success or failure 
of the strategy years after 
completion

Main lessons learned
What are the key takeaways for the 
project?
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Stakeholders Initiators, Implementers, End-Users
Who initiated, who built, who lives 
there?

Mode of incrementality Incremental strategy
Aided self-help, sites-and-services, 
core house, slum upgrading, etc.

Urban Design Integration with city fabric Infill, edge, new town
Neighbourhood/block/cluster 
configuration

Street layout, shared spaces, safety, 
access

Typology Dwelling Detached, row house, duplex, etc.
Types Amount of dwelling typologies

Architectural Design Base unit design
Size, flexibility, climate fit, social 
logic, expansion areas

Structural pre-provisions Which elements were pre-built?
Plot layout Footage, description
Base m² Footage, description
Developed m² Footage, description

Density Metrics FSI (Floor Space Index) Total floor area / plot area
GSI (Ground Space Index) Ground coverage / plot area
Dwellings per hectare (dw/ha) Urban density measurement
Incremental Ratio Final built area / initial built area

Materials & Construction Base materials
Local or imported? Vernacular vs 
industrial?

Technical DIY-friendliness

Are residents able to build safely? 
Provisions for future expansions, 
such as reinforced foundations, etc.

Finance & Affordability Subsidy & funding model
State, NGO, cross-subsidy, public vs. 
Private, etc.

User contribution Loan, sweat equity, savings group
Initial cost per unit In local currency or USD

Governance Governance structure
Top-down, bottom-up, partnership, 
community-managed

Land tenure
Freehold, leasehold, cooperative, 
informal

Maintenance framework
Community-managed, municipal, 
other

Participation & Community 
Engagement Type of participation

Co-design, co-production, self-
construction, feedback loop

Timing of participation Pre-design, during, post-occupancy

Technical assistance
Was the community given training, 
workshops, or technical guidance?

Timeframe & Phasing Urban phasing

Were all base dwellings developed 
simultaneously? Were additional 
typologies added for cross-
subsidisation?



 (Aranya Low-Cost Housing, 1993)
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Project Aranya housing
Architect Balkrishna Doshi
Year 1989
County India
City Indore
Site area 86 ha
Units planned 6500 dw
FSI 0.1-1.8 estimate
GSI 0.1-0.7 estimate
dw/ha 75-150 estimate
incremental ratio 2.0-5.0
Initital unit size 0 - 5 - 20 m²
Developed unit size 100+ m²
Plot size 35 - 45 - 80 m²
Plot dimensions 3,6m x 9m - 5m x 9m

Main Criterion Sub-Criterion Notes / Case-Specific Observations

Stakeholders Initiators, Implementers, End-Users

Indore Development Authority (IDA), Vastu-Shilpa 
Foundation (B.V. Doshi), HUDCO, World Bank for co-
funding dwellers

Mode of incrementality Incremental strategy Sites-and-services, core-house (occassionally)
Urban Design Integration with city fabric Edge/new ton, Indore outskirts

Neighbourhood/block/cluster 
configuration

Hierarchy through network of clusters and 
courtyards along spine configurations as communal 
spaces. Central spine of commercial and community 
facilities. Residential network from central spine. 
Well-laid out infrastructural network.

Typology Dwelling Row houses, core-houses designed for 2 stories

Types

Variable plot sizes for EWS and LIG groups:
Typology 1: serviced plot and sanitary core (>35m²) for 
EWG
Typology 2: serviced plot and core-unit (>45 m²) for 
LIG
Additional: middle and higher income apartments for 
cross-subsidisation.

Architectural Design Base unit design

Serviced plots and core-houses, min. 35m². Sanitary 
core at private courtyard. Growth from back to the 
front. Provisions for vertical and horizontal 
incremental growth. Orientation minimized sun 
exposure in hot, dry Indore climate. Cross-ventilation.

Structural pre-provisions

Foundation, toilet, water tap, infrastructure 
connections, septic tank (per 20 houses), load-bearing 
walls (in case of core-unit).

Plot layout

35m² to 80 m². Designated buildable area, small 
private backcourtyard, frontage onto public or semi-
public lane.

Base m²
EWG: >35m²
LIG: >45m²

Developed m²
EWG: >35m²
LIG: >45m²

Density Metrics FSI (Floor Space Index)
Inital: 0.1 (estimate)
Current: 1.0 to 1.8 (estimate)

GSI (Ground Space Index)
Initial : 0.1
Current: 0.7 (estimate)

Dwellings per hectare (dw/ha) 150 (estimate)

Incremental Ratio
2.0-5.0 (estimate), great differences from a single-
storied home to current four-storied structures.

Materials & Construction Base materials

Load-bearing brick masonry, concrete slabs and 
structural elements, local timber, bamboo, and 
terracotta tiles

Project Aranya housing
Architect Balkrishna Doshi
Year 1989
County India
City Indore
Site area 86 ha
Units planned 6500 dw
FSI 0.1-1.8 estimate
GSI 0.1-0.7 estimate
dw/ha 75-150 estimate
incremental ratio 2.0-5.0
Initital unit size 0 - 5 - 20 m²
Developed unit size 100+ m²
Plot size 35 - 45 - 80 m²
Plot dimensions 3,6m x 9m - 5m x 9m

Main Criterion Sub-Criterion Notes / Case-Specific Observations

Stakeholders Initiators, Implementers, End-Users

Indore Development Authority (IDA), Vastu-Shilpa 
Foundation (B.V. Doshi), HUDCO, World Bank for co-
funding dwellers

Mode of incrementality Incremental strategy Sites-and-services, core-house (occassionally)
Urban Design Integration with city fabric Edge/new ton, Indore outskirts

Neighbourhood/block/cluster 
configuration

Hierarchy through network of clusters and 
courtyards along spine configurations as communal 
spaces. Central spine of commercial and community 
facilities. Residential network from central spine. 
Well-laid out infrastructural network.

Typology Dwelling Row houses, core-houses designed for 2 stories

Types

Variable plot sizes for EWS and LIG groups:
Typology 1: serviced plot and sanitary core (>35m²) for 
EWG
Typology 2: serviced plot and core-unit (>45 m²) for 
LIG
Additional: middle and higher income apartments for 
cross-subsidisation.

Architectural Design Base unit design

Serviced plots and core-houses, min. 35m². Sanitary 
core at private courtyard. Growth from back to the 
front. Provisions for vertical and horizontal 
incremental growth. Orientation minimized sun 
exposure in hot, dry Indore climate. Cross-ventilation.

Structural pre-provisions

Foundation, toilet, water tap, infrastructure 
connections, septic tank (per 20 houses), load-bearing 
walls (in case of core-unit).

Plot layout

35m² to 80 m². Designated buildable area, small 
private backcourtyard, frontage onto public or semi-
public lane.

Base m²
EWG: >35m²
LIG: >45m²

Developed m²
EWG: >35m²
LIG: >45m²

Density Metrics FSI (Floor Space Index)
Inital: 0.1 (estimate)
Current: 1.0 to 1.8 (estimate)

GSI (Ground Space Index)
Initial : 0.1
Current: 0.7 (estimate)

Dwellings per hectare (dw/ha) 150 (estimate)

Incremental Ratio
2.0-5.0 (estimate), great differences from a single-
storied home to current four-storied structures.

Materials & Construction Base materials

Load-bearing brick masonry, concrete slabs and 
structural elements, local timber, bamboo, and 
terracotta tiles

Technical DIY-friendliness

Medium: within grid, local construction techniques 
and materials through local masons and residents, 
stub-outs for future plumbing and electricity.

Finance & Affordability Subsidy & funding model

Public sector initiative with a cross-subsidy model. 
Profitable scheme for further EWS development. IDA 
provided land and initial infrastructure funding. Co-
funded by HUDCO and the World Bank.

User contribution

Downpayments and loans based on income per 
family for base dwellings, sweat equity and savings 
for incremental additions

Initial cost per unit No hard data

Governance Governance structure

Top-down framework of planning and initial 
implementation, bottom-up user-driven incremental 
development and community management.

Land tenure Freehold ownership

Maintenance framework

Municipal for primary infrastructure. Community-
managed for shared open spaces at the cluster level, 
individual maintenance of dwellings.

Participation & Community 
Engagement Type of participation Self-construction

Timing of participation Post-occupancy

Technical assistance

Training centres on industrial, constructional and 
technical skills. Material banks to feed building 
activity. Demonstration houses.

Timeframe & Phasing Urban phasing
Phasing of commercial and high-income dwellings. 
Subsidisation for low-income dwellings.

Execution of incremental additions

Emergent and market-driven within incremental 
framework. Current four-story developments look not 
like the demonstration houses and push the 
boundaries of the plot, but do not compromise the 
communal spaces.

Outcomes & impacts Scalability & replicability

No direct copies, but precedent and inspiration for 
many sites-and-services and incremental housing 
projects throughout the world

Barriers & enablers

Enablers: visionary design, extensive research, 
government support, cross-subsidy, cultural fit, 
security of tenure
Barriers: unforeseen value increase and future 
affordability, management of incremental growth

Livelihood & income generation 
impacts

Income generation for ground floor units. Amenities 
present in masterplan (school, health centers, and 
commercial areas)

Overall success

Succesful landmark project, high occupancy and 
satisfaction, vibrant community life in courtyards 
and public spaces, economically accessible, however 
prices quadrupeled after completion. Doshi received 
the Aga Khan Award for Architecture in 1995 for 
Aranya. Some issues with infrastructure 
maintenance, variations in construction quality, and 
potential for overcrowding in some areas as density 
increases beyond initial projections.

Main lessons learned

Flexibility; infrastructure; facilitating 
masterplanhousing instead of dictating; cross-
subsidisation; income mix; cultural appropability



 (Aravena & Iacobelli, 2016)
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23Elemental, Quinta Monroy



(Blend Ed, 2022) (Varma, 2022)

 (Testi, 2003) (Gulyani, 2016)

Case Studies

24MHADA, Charkop sites-and-services



(García-Huidobro et al., 2008)

Case Studies

25Peter Land, PREVI



WEST ELEVATION

GROUND FLOOR PLAN

SOUTH ELEVATION

SOUTH ELEVATION

GROUND FLOOR PLAN

This is Haran’s house, the single-storey house
with two rooms and a deep varandah, with a
total of 345 square feet (35 m2) of living space.

MODEL 1:  SINGLE-STOREY HOUSE

This is Swapan’s house, the two-storey house
with a room on each floor and a balcony, with
385 square feet (36 m2) of total living space.

MODEL 2:  TWO-STOREY HOUSE

 (Kabur & Farzana, 2021)
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Case Studies
Co.Creation.Architects, Jhenaidah housing



(Patel & Bartlett, 2016) (CODI, n.d.)
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“w e  b e A T  T H e  P A T H  b y  w A L K I n G ”  P A r T  I I

7

PHoTo 1
Adarsh nagar units soon after construction in 1992

© SPARC

NOTE: The higher windows are on the mezzanine level.

PHoTo 2
The same Adarsh nagar units in 2015

© SPARC

NOTE: This photo of the same buildings more than 20 years later shows the 
incremental improvements that residents have made to their core units.

 by guest on May 15, 2016eau.sagepub.comDownloaded from 

“w e  b e A T  T H e  P A T H  b y  w A L K I n G ”  P A r T  I I

7

PHoTo 1
Adarsh nagar units soon after construction in 1992

© SPARC

NOTE: The higher windows are on the mezzanine level.

PHoTo 2
The same Adarsh nagar units in 2015

© SPARC

NOTE: This photo of the same buildings more than 20 years later shows the 
incremental improvements that residents have made to their core units.

 by guest on May 15, 2016eau.sagepub.comDownloaded from 



(bdnews24.com, 2024)

(own work, 2024)

(own work in collaboration with Soediono & Doorn, 2024)
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design
i.	 	 Urban design shapes the neighbourhood
ii.		 Architecture is flexible
iii.	 Law of ‘least effort’
iv.	 Plot size
v.		 Income generation
vi.	 Location
vii.	 Value appreciation
viii.	Facilitate ‘final’ scenario

management
i.	 	 Security of tenure
ii.		 Participation
iii.	 Community organisation
iv.	 Maintenance before, during AND after
v.		 Match top-down and bottom-up
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site analysis



(Google Earth, 2025)

Sylhet

Shonatola



(Google Earth, 2025)

Sylhet 1985

Shonatola



(Google Earth, 2025)

Sylhet 2008

Shonatola



(Google Earth, 2025)

Sylhet 2013

Shonatola



(Google Earth, 2025)

Sylhet 2019

Shonatola



(Google Earth, 2025)

Sylhet 2025

Shonatola



 (Own work, 2024)
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Who are we doing this for?
The people



 (Own work, 2024)
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Culturally significant clusters
School & mosque



 (Own work, 2024)
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Culturally significant clusters
Bazar
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Site analysis
Land use and amenities



 (Own work, 2024)
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Courtyards, building techniques, way of life
Dwellings
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Site analysis
Local typologies and building techniques



 (Own work, 2024)
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(Google street view, 2022)

Peri-urban transitions
Main road



 (Own work, 2024)
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Peri-urban transitions
Flood drains



 (Own work, 2024)
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Peri-urban transitions
Plot-based developments
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Site analysis
Main conclusions
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concept
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i.	 	 site-specific
ii.		 community-significant clusters
iii.	 cost-effective
iv.	 replicability

incrementality community strengthening & upgrading

i.	 	 participation
ii.		 collective spaces
iii.	 bottom-up & top-down
iv.	 individuality
v.		 minimise displacement

design
Concept



incremental housing and flood-resilience solutions for Bangladesh

urban strategy
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Typology A

along highway
commercial plinth
multi-story
middle-high-income

Typology C

end of courtyard
expendable house
incremental character
low income

Typology B

in courtyards
core-house
incremental character
lowest income, ‘poorest of the poor’

Typology D

along secondary roads
optional commercial plinth
incremental character
low income

Urban strategy
Four typologies for four urban conditions
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Incremental concept
Courtyard +0 years (base)
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Incremental concept
Courtyard +20 years (developed)
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Access courtyard
Project impression
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dwelling unit b



57

Unit B
Main incremental housing unit



58



RCC floor

brick foundation

earth/rubble filler material
load-bearing masonry

59

unit b
Construction timeline



terracotta filler

rebar

cast concrete

partition walls

non-load-bearing externalwalls

concrete slabs on brick
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unit b
Construction timeline



water tank

CI sheet

residents claim exterior
space on bare-lying 
foundation

bamboo

residents claim
ground floor

residents add bamboo
doors & shutters

simultaneous incremental
additions take place on the
first floor

incremental additions
at ground level

61

unit b
Construction timeline



CI sheet modules 
expand first floor

CI sheet modules 
expand first floor

material upgrades over time to strong 
brick walls and RCC roofs and floors
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unit b
Construction timeline



perforated bricks 
hide water tank

brick walls for 
roof safety

decorated brick walls provide 
safety and ornamentation

roof access
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unit b
Construction timeline
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unit b
Ground floor
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unit b
Ground floor proposed development
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unit b
Ground floor proposed development
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unit b
Ground floor proposed development
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unit b
Ground floor proposed development
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unit b
Ground floor proposed development
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unit b
Proposed unit development ground floor - first floor
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Unit B
Clustered core-housing - base



72

Unit B
Clustered core-housing - proposed development



73Clustered core-housing - realistic development
Unit B
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unit B
Section - base



75

unit B
Section - developed



Brick jali

Inclination for
 rainwater collection

Cement-sand
protective layer

15
10

0
15

0

15 350

- CSEB tiles
- Adhesive
- Earth screed (50 mm)
- RCC floor (18 mm)
- PCC (10 mm)

Fired brick (Bangla, class 2) 
240mm x 110mm x 75mm

Rainwater collected to
 primary storage

Inclination for
 rainwater collection

Cement-sand
protective layer

Fired brick (Bangla, class 1) 
240mm x 110mm x 75mm

350

10
0

25
50

15
0

120230

Bamboo window shutter

Fired brick (Bangla, class 2) 
240mm x 110mm x 75mm

350

110240

Fired brick (Bangla, class 2) 
240mm x 110mm x 75mm

Bamboo window shutter

24
0

76Facade fragment & details
unit b



Inclination for
 rainwater harvesting

- Levelling cement mortar
- Lime terracing
   (70 mm - 140 mm)
- Filler slab (150 mm)
- Terracotta filler

Fired brick (Bangla, class 2) 
240mm x 110mm x 75mm

Bamboo window shutter

Insect-repellant mesh

15

225

350

110240

15
0

85

77Detail V4
unit b
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Unit D
Secondary incremental housing unit
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unit D
Floorplans base (left) and developed (right)
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unit D
Elevation base (top) and developed (bottom)
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unit D
Section - base



84

unit D
Section - developed



Steel burglar bars 
(optional)

RCC lintel

Prefabricated ferrocement slab

Bamboo window shutter

Fired brick (Bangla, class 2) 
240mm x 110mm x 75mm

110

350

500 110

240

85

unit D
Detail V5
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dwelling unit c
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unit C
Tertiary incremental housing unit
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89

unit C
Floorplans ground (top) and first floor (bottom) - base
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unit C
Floorplans ground (top) and first floor (bottom) - developed
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dwelling unit a
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unit a
High- middle-income apartment typology
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unit a
Ground floor (top) and first floor (bottom)
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unit a
Second floor (top) and third floor (bottom)
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unit a
Impression
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water management
Water retention main cluster



Overhead 
water tank

Overhead 
water tank

Primary 
water tank

Emergency
water tank

Septic 
tank

Septic 
tank

Kitchen
Toilet
Bathroom

Kitchen
Toilet
Bathroom

Kitchen
Toilet
Bathroom

Kitchen
Toilet
Bathroom

Wadi gathers water in case of flooding

Access courtyard floods partially

99

water management
Climate section monsoon



Overhead 
water tank

Overhead 
water tank

Overhang provides
 shadow

Vegetation provides shadow

Septic tanks are accessible from 
the street for truck collection

Streets are cooled by vegetation and 
shadows cast through dense cluster design

Vegetation provides shadow

Collective courtyard for gathering, playing and leisure

Kitchen
Toilet
Bathroom

Kitchen
Toilet
Bathroom

Kitchen
Toilet
Bathroom

Kitchen
Toilet
Bathroom

Primary 
water tank

Emergency
water tank

Septic 
tank

Septic 
tank

100

water management
Climate section dry season
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Urban design
Cluster sections
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vegetation swale vegetation grassasphalt asphalt swale asphalt paved sidewalk

Street sections
Badaghat road
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Street sections
Courtyard
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management
Stakeholder analysis



SUBSIDIES, LEGAL

SUBSIDIES, LEGAL

MANAGEMENT
GOVERNANCE

FUNDING

FUNDING

IMPLEMENT

ORGANISE

FUNDING

CLT

NGO

external/
international

NGO

municipality

government

national 
housing 

authority

private
investors

construction
companies

construction
workers

suppliers

specialists

SUST

architect/
urbanist

developer

residents

committees

saving 
groups

community
leaders

neighbouring
` villages

community
board
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management
Stakeholder relationships



MONITOR KEEP INFORMED

architect-developer

specialists

construction 
companies

NGO

Government

Municipality

residents

CLT

SUST

suppliers

Community Land Trust

NGO

experts

governmental / public

residents

private investors

construction

neighbouring villages

private investors

KEEP SATISFIED
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MANAGE CLOSELY
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the NGO is set up, 
commissioned by 
the government’s 

Ministry of Housing 
and Public Works

through fieldwork 
and participatory 
sessions with the 

Shonatola 
community, the CLT 

is set up

community 
mapping provides 

an extensive 
analysis of the 

current site 
conditions

workshops on design, 
crafts, and building 
methods lead to a 
consensus on the 

strategy

the CLT and 
government 
acquire land, 

held by the CLT

the design is finalised 
through the NGO and 

CLT input

public and private 
subsidies are 

applied for

open bid for 
construction finds a 

contractor

the CLT is subdivided 
in committees and 
saving groups are 

organised

REGIONAL

COMMUNAL

CLUSTER

DWELLING

management
Phasing
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architect-developer

specialists
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companies
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suppliers
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private investors

construction
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REGIONAL

COMMUNAL

CLUSTER

DWELLING

construction 
starts of the 
high-income 

typology A units

first residents 
move in

first residents 
move in

dwellings are 
incrementally 

upgraded by the 
residents

private investor, CLT, 
and government set 
up loan and payback 

schemes

construction of 
typology B, C, 
and D units 

starts

the project is 
scaled up within 

Shonatola

CLT and NGO share 
knowledge with other 

communities

replication of the 
entire project at 

various locations 
throughout 
Sylhet and 

Bangladesh

government 
provides 

infrastructure for 
installations, 

water 
management, and 

transport

management
Phasing
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Management strategy
Rules & constraints

max growth

constraints
i.	 	 Incremental growth only within the plot
ii.		 Maximum G + 2
iii.	 No direct reselling of plots,  

	 leasehold turns freehold



partition walls

non-load-bearing externalwalls

concrete slabs on brick

116

Management strategy
Affordability

		  close to 30% cost decrease
in addition to incremental financing

cost-efficiency measures
i.	 	 incremental financing
ii.		 clustered infrastructure
iii.	 local material & construction
iv.	 filler-slab roofs
v.		 sweat labour

traditional building costs 			   3500 BDT/sq. ft. (€83,83/m²)

Shonatola low-cost housing			   2500 BDT/sq. ft. (€59,88/m²)

reaching low-income groups that would not have been 
able to own a house in the traditional housing market



117

Typology A

A1 (2x) 	 122 m² (24 m² retail)
A2 (2x)	 75 m² (12 m² retail)
A3 (2x)	 106 m²
A4 (2x) 	 122 m²

total floor area: 856 m²

Typology C

C1  (2x) 	 (base) - 47 m² 
		  (developed) - 73 m²
		  incr. growth:  26 m²
C2 (2x) 	 ((base) - 47 m² 
		  (developed) - 73 m²
		  incr. growth:  26 m²

total floor area: 292 m²

Typology B

B1 	 (base) - 12 m² 
	 (developed) - 47 m²
	 incr. growth:  35 m²
B2 	 (base) - 0 m²
	 (developed) - 47 m² 
	 incr. growth:  47 m²

total floor area: 94 m²

Typology D

D1  (2x) 	 (base) - 40 m² 
		  (developed) - 72 m²
		  incr. growth:  32 m²
D2 (3x) 	 ((base) - 40 m² 
		  (developed) - 80 m²
		  incr. growth:  40 m²

total floor area:  432 m²

Management strategy
The numbers - building level
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Typology A

3x (24 dw)

Typology C

5x (20 dw)

total ground area	 10.306 m²
total built area		  4.313 m²
total floor area		  11.562 m²
total dwellings		  146 dw

GSI				    0,42 
FSI				    1,12 
dw/ha			   142

Typology B

36x (72 dw)

Typology D

6x (30 dw)

Amenities

361 m²

Management strategy
The numbers - cluster level





thank you for your attention
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