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ABSTRACT: The purpose of this study is to analyze and interpret the morphological development of 
individual dwelling units inside high density, self-built neighborhoods in the context of Dhaka, 
Bangladesh. Self-built neighborhoods are contextually defined as a certain type of urban habitation 
characterized by complicated organic road networks with difficult or no car access, inconsistent plot 
size and shapes, and high density considering both buildings and population resulting in a three-
dimensional juggle of medium range residential buildings (12-18 m high) constructed incrementally by 
individual owners in a very informal way. In our survey, we selected individual dwelling units inside 
these neighborhoods, collected information on their gradual morphological transformation, and backed 
them up with the reasons behind those transformations. In those otherwise bland and ordinary 
buildings, we deducted significant architectural characteristics resulting from building level and partition 
level transformations. Through the study of transformation, this paper also highlights the importance of 
investigating built forms not as a whole in space but as a whole in time. 
 
Conference theme: Human issues: social, cultural 
Keywords: transformation, self-built neighborhoods, Dhaka City 
 
 

INTRODUCTION 
The process of transformation of one’s environment is inevitable as a consequence of inhabitations or usage (Brand 
1994). Previous theorists have highlighted the notion of transformation in a house as a result of several issues. While 
a house is subject to change due to the family lifecycles nested inside (Seek 1983), it can also transform to cope with 
its role as a constant source of income in the form of renting or home-based enterprises (Tipple 2000). In addition, a 
house can be repeatedly reshaped by the existence of the surrounding built-environment (Davis 1999), or it can 
transform due to urban development controls. Adaptable housings, flexible buildings, and open buildings are some of 
the newer concepts formed to consider this phenomenon in as early as the design process (Jia 1998). The point here 
is that a house is not a whole in the space due to its constant transformation; however, it is a whole in time. In the 
broader perspective where a house is an element in the neighborhood, the transformations of individuals have a 
continuous impact on the other side of the wall, i.e. on the surrounding outer environment as well. Since the focus of 
architectural science research has shifted more toward protecting the people’s environment than protecting the 
people, it is important to recognize the phenomenon of transformation in built forms, individually and collectively, 
while searching for long-term measures to protect man’s residential micro-environment. Concentrating on this issue 
and with a broader goal of searching for a deeper understanding of architecture as a function of time, this study picks 
a particular residential built-environment and studies the various aspects of transformation happening inside it. 
 
In our study, we define transformation as the process of altering, adding, or extending the house using permanent 
construction materials, which involves considerable cost from the owner, paradoxically emphasizing that cost is not a 
barrier to the phenomenon of transformation. We looked for a context where maximum information on transformation 
can be acquired, and after empirical investigation backed up by theoretical study, we chose the self-built 
neighborhoods in Dhaka City where the frequency of transformation is believed to be considerably high. We 
operationally defined these neighborhoods as comprising mostly of informally (owner-initiated) developed private 
houses and are characterized by a complicated web-like road network resulting from unplanned land division. These 
areas have limited, difficult, or no car access, complex and inconsistent plot sizes and shapes, and high density 
considering both buildings and population. In selecting the individual dwelling units or houses to get maximum 
information on transformation, we chose those where the owner-occupants are mostly at their post-family stages with 
the original owner still living there. The children are mostly married and live separately either in the same house or 
elsewhere, and the houses have a high rate of tenancy.  
 
Transformation results from internal reasons as well as from external reasons. The former emerges from the needs of 
the owners’ household lifecycles while the latter emerges from the needs of the houses to become part inside the 
whole neighborhood. Limiting the scope on the former, this study determines the variables behind transformation and 
the parameters associated with transformation, and it highlights the fact that architecture is a continuous process 
involving change rather than being a static whole, a vision still not well conceived in architectural practice. 
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1. THEORETICAL REVIEW 
 
1.1. A house is a biography and a neighborhood is a cohesive memoir of these houses 
A house is more than just a dwelling. Every house is a work in progress (Owens 1991). Every house begins in the 
imagination of the people who built it, used it, and gradually transformed it. It is a source of identity and status and a 
demonstrator of both to the outside world. Though users have limited authority to exercise transformation in the more 
recent formally developed market-oriented real estate housings or in the likes of formal public housings, the exercise 
of transformation is much more evident in the informally built houses all over the world be it in rural sectors or in 
urban sectors, be one the owner-user or the tenant. To build is to exercise power. When users themselves exercise 
power by directly influencing and controlling a part of the physical environment, we can expect healthy, vital, steadily 
improving environments (Habraken 1998). Owners of course have more degree of freedom than tenants do though 
there are evidences in several particular contexts that the latter are no less active (Tipple 1999). Besides an exercise 
of power, a house is also a place of assembly for a wider family or lineage that occupies it day by day; thus, a family 
house necessitates the much needed transformation as life passes through it. A house can also be a location for the 
business, which provides the basic necessities of life or for one that augments a main income in the form of rent 
collecting (Tipple 2000). These variables together amplify the fact that a house is not just a physical entity nor is it a 
static form. With a particular physical setup for a certain time period, life goes on which in turn generates newer 
needs to be met. Whether it is in the form of rejuvenating identity, control, and status or in the form of meeting the 
changing family needs for more space or more income, they only result in transformation in the physical form of the 
house after certain time intervals. As Brand (1994) suggests, that is an inevitable consequence of inhabitation, a 
highly dynamic process referred to by biologists as ‘ecopoiesis’ (home making), where the building and the dwellers 
shape and reshape themselves to each other until there is a tolerable fit, which itself is an ever-changing 
phenomenon.  
 
While a house reveals the biography of an individual family, a neighborhood reveals that of a group of people, a 
particular society, or culture. On one hand, one always strives to make the house a part of oneself and increases the 
feeling of belonging as well as uses it to fit the changing necessities of one’s life. On the other hand, a neighborhood 
is a place where one strives to make oneself part of it in order to take the advantages of greater urban opportunities. 
That is why while transforming one’s own houses resulting from one’s own needs, there are other issues to be taken 
care of in order for the house to become part of the neighborhood it belongs. With the obvious existence of building 
bylaws and regulations acting as a measure for the state to ensure that maximum benefit is offered to the maximum 
number of people and to prevent one from taking unfair advantage, people and their houses constantly strive for 
transformation within those formal and informal constraints in search for existence, desire for identity, a sense of 
belonging, and a status among neighbors as well as in the world at large (Allarakhia 1985, Tipple 2000). 
 
1.2. Transformation results from internal household reasons as well as from external reasons 
A family house, in the first place, obviously generates, grows, and transforms (if it is allowed to) according to the 
family needs coming out of the family itself. Between the two most important sets of independent variables, one is the 
demographic issues characterized by the effect of sequential development of different lifecycle stages of the family 
(Seek 1983). The other most important set of independent variables is economic issues such as the need to increase 
rental income in order to sustain financial state or to meet financial problems, the need to incorporate home-based 
enterprises (Tipple 2000), and lack of money needed to build the total structure in one phase, etc. Other sets of 
independent variables include qualitative issues such as the need for status or identity, miscellaneous issues such as 
to enjoy recently available improved building services, to respond to changes in bylaws, to utilize previously unused 
land, etc.  
 
Speaking on the demographic issues, Seek (1983) determined that housing demands of a household tend to 
increase progressively to a peak at the mature family stage (main household exceeding 45 yrs of age with at least 
one unmarried child). It is when the family reaches the end of the expanding phase of its lifecycle, and its income is 
near or at the highest level. The demand for space then falls sharply when the children leave home as the household 
enters the post-family stage (children moving out leaving the older couple) and income falls at retirement. If the 
owners are free enough to transform effectively throughout their entire inhabitance period, they tend not to move 
frequently. Any changes in their housing demands over their lifecycle can only be met through transforming their 
existing houses. It is therefore not surprising that the degree or the patterns of transformation due to the family 
lifecycle stages generally correspond with the number of years of occupancy. As a result, improvements by 
households in the expanding stages tend to be additions of spaces and rooms while those in the contracting phases 
involves adding less space but undertaking more renovations and alteration works. This is an important finding, but it 
is only limited to houses owned and used by the owner itself. In cases of houses where tenants share considerable 
space, it offers some more interesting findings. 
 
We also have other independent variables behind transformation, which have not been addressed rigorously before. 
In our research, we accumulate all possible variables from our context, define parameters of transformations, and 
analyze the results based on the parameters. 
 
Another important issue here is the expenditure on transformation. Tipple (2000) states that affluence is obviously 
one of the main reasons behind how often the transformation can occur or how large it can be. Affluence itself can be 
a function of time as mature households are expected to have more income that young ones. The availability and the 
cost of construction materials at the given context might also play a significant role to bring in a certain 
transformation, but as Tipple (2000) concludes, when the housing stress of a particular household crosses the 
tolerance level, cost does not appear to be a barrier for transformation.  
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All these variables discussed so far are still concerning internal reasons from the household only. We are aware that 
there are certain other sets of variables that result in transformation concerning the importance of a house to live 
effectively inside a neighborhood. These are the external issues such as neighborly behavior (Davis 1999), change of 
bylaws, etc. Our study is limited to detail the transformation of houses only as a function of the variables related to the 
life inside it. It is a rather controlled state and we presume that the list of variables might not be saturated, but the 
parameters are. 
 
2. CONTEXT OF THE STUDY 
 
2.1. Self-built neighborhoods in Dhaka City 
Formal houses (social or public housing estates, private real estates) offer less scope of transformation as they are 
market-oriented commercialized products that care little about individual users’ demands and do not allow much 
transformation as it might affect the market values. However, informally built private houses provide maximum 
reflection of individual owners’ demands, especially among the lower income groups where professional designers 
are less involved and the owner is the sole decision-maker. If added to the absence of real-estate market governance 
or even of state governance, it inflicts enough authority to the individual house owners to transform their houses 
according to the changing needs. If placed in hindered locations with less regulatory control, it might provoke illegal 
constructions, too. Previous studies on both industrialized countries and on developing countries find user-initiated 
transformation in relatively low scale, as most planning authorities seem at best only tolerant of and at worst totally 
opposed to these activities (Tipple and Salim 1999). The self-built neighborhoods with lower income groups in Dhaka 
City, however, were offered generous tolerance from respective authorities. Thus, they provide more variety in 
transformation than the other contexts. 
 
Historically speaking on the urban development Dhaka city, the previously rural residential areas outside older cities 
gradually became part of the greater city during its different phases of growth. Now they live as pockets inside the 
greater city as the city still continues to grow bigger. They became self-built neighborhoods characterized by the 
arbitrariness of land divisions often resulting from short-term visions. The Master Plan of 1959 for Dhaka City was a 
major guideline for the future land use of Dhaka City, but it did not cover these then-outlying neighborhoods. The 
historical development of these neighborhoods revealed habitations spread along a spine road on existing high land 
and selling of adjacent high lands in small segments. Due to the increasing demand of land, plots started to be sold 
at lower and backward areas also. All these resulted in inconsistent plot size and shape, complicacy and dispute in 
land ownership, a very complicated and organic web-like pattern of road networks with limited or no car access to the 
deepest ends of the webs (Fig 1). Kirwan and Martin (1972) argued that houses built in plots with more physical 
constraints have the bigger possibility to experience frequent transformation as they are generally designed with a 
short-term vision. There are bylaws, but the absence of preciseness added to a lack of strictness to implement them 
catalyzes unauthorized transformations, too. 
 
 

a

 
b  c  

 
Source: Dhaka City Corporation (DCC

: (a) map of Dhaka city showing residential ‘Ward’s (smallest administrative unit of Dhaka City), 
(b) ward no. 22 has high concentration of self-built neighborhoods and cadastral map 
of this ward shows complicated web like road network and inconsistent plot divisions,  

 2002) 
Figure 1

(c) some of the sample houses within ar showed with respective plot boundaries  
 

on as empirical evidence shows houses tend to be built only as ground floors during the first 

e 

2.2. Collection of data and methodology 
A pilot study was carried out in the summer of 2005 to collect data. Sample houses were chosen from high residential 
concentrations, i.e. not near busy roads where commercial or mixed development might also occur. Random 
sampling was not used; instead, we selected criteria in order to get ‘useful’ samples--houses that must have applied 
for permission to build at least before 1996 (when the last bylaws were enacted) with at least two permanent floors 
already constructed. This ensured the houses went through changes in bylaws, and thus had more possibility to 
transform. Having at least two permanent floors ensured that samples were likely to go through at least more than 
one phase of constructi
hase of construction. p
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The data was collected through questionnaires distributed to the sample households. Depending on our accessibility 
to samples, open-ended interviews were carried out randomly. Qualitative and quantitative data were collected on 
household changes, and the history was gathered by conducting interviews and observations. Information on 
transformations was documented through floor plans, sections, sketches, notes, and photographs. A rigorous 
database was created containing this information. The phenomenon of transformation is subjective, and we used two 
qualitative parameters namely building level transformation and partition level transformation. Here, the building level 
transformation describes those changes affecting the overall form of the house while partition level transformation 
describes those changes affecting internal spaces of the house. Findings were based on these two parameters. They 
are shown in Table 1 and Table 2 along with their sub-categories. 
 

Table 1: Building level transformation 
 Categories Definition Sub-categories Definition 

new design (nd) 

New design solution appears in newer 
floors built in later phases without addition 
or reduction of area of previously defined 
units in previous floor(s) 

same design (sd) No new design solution appears after 
addition of floors 

1 Vertical Addition 
of Floors (V_AF) 

Construction of RCC roofing 
and masonry walls to increase 
habitable spaces to the existing 
floor(s) vertically 

smaller unit (su) Smaller sized units appear in newer floors 
built in later phases 

space added (s_add)

Transform part of the left over space at 
the front or side of the ground floor into 
residential as well as non-residential 
(garage, shop, office etc.) space 2 Horizontal 

Extension (HE) 

Addition of spaces (in ground 
floor only) with temporary 
roofing such as corrugated iron 
sheets or in some cases 
bamboo matting space expanded 

(s_exp) 

Part of the GF and part of left over space 
added together to transform into 
residential or non-residential (garage, 
shop, office etc.) space 

3 Rooftop Extension 
(RE) 

Added habitable spaces at the highest floor characterized by masonry walls (corrugated partition 
walls in some cases) and corrugated iron sheet roofing 

4 
Horizontal 
Addition of Floors 
(H_AF) 

Construction of RCC roofing and masonry walls to increase habitable spaces to the existing 
floor(s) horizontally 

 
 

Table 2: Partition level transformation 
Categories Definition Sub-categories Definition 

expansion (exp) 

Space of one unit is increased by
devouring some space from adjacent 
units on the same floor, or sometimes 
occupying whole floor (if previously 
partially occupied), or in some cases 
occupying part or whole of other floor(s) 

intra-redesign (ir) 
Redistribution of spaces inside one unit 
without increasing or reducing its 
previously defined area and boundary 

intra-redesign by 
sharing (ir_s) 

Redistribution of spaces by renting out 
separate rooms to separate families, just 
by closing/ opening some doors, or by 
mutual co-habitation (shared toi/ kit) 

intra-redesign non-
residential (ir_non) 

Change of usage of part of any floor (ex. 
Garage at GF, office or storage at any 
floor etc.) 

subdivision (sub) A certain unit is subdivided into two or 
more number of units 

subdivision with new 
entry-point (sub_ne) 

A special type of subdivision happening 
only in the ground floor where new entry 
points evolve other than in stair cases, in 
order to make the entrances for one or 
more newly generated units 

Internal alteration (IA) 

Transformation of internal 
spaces in any floor by breaking 
or constructing masonry walls, 
or in some cases blocking or 
carving out doors and windows, 
without affecting the outer 
configuration of the built form 

balcony 
transformation (bt) 

Transforming a balcony into habitable 
spaces such as toilet, kitchen etc. 

 
 
2.3 Study area: 
A brief summary of the study area is shown in table 3. In selecting average values, we always preferred ‘median’ 
instead of more usually used ‘mean’. Socioeconomic data are usually skewed and in a mean, values in the long tail of 
the skewed distribution distort its value as a measure of centrality, while the median is less affected by that skewness 
(Tipple 2000) 
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Table 3: Summary of characteristics of study area 
Number of dwellings  60 
Avg. Plot sizes 195 sqm (transformers 195.2 sqm and non-transformers 223 sqm) 
Avg. GF area 139 sqm  
No. of storey 4 

Construction materials Buildings made of permanent materials (RCC footing foundations and roofing, brick 
partition walls) 

Service provided  Piped water supply, WC or pedestal pan, septic tank or direct connection to main sewer, 
electric supply, gas supply, gas stoves in kitchen  

Onset year The year of 1983 as the date of onset of ground floor construction 
Tenure Owner occupies part of the house and the other units are rented out 
Household size 3 (It includes Household, spouse, and dependent children only. Full time housekeeper is not counted) 
Annual household income Approximately US$ 4,212 
Source of income Only on House rent 29, Business 25, Service holder 5, Other 1 
Household characteristics ‘Mature’ family (53) or ‘Post-family’ (7) 
 
 
3. RESULTS AND ANALYSIS 
 
3.1. Transformers and non-transformers 
Our sample consisted of 60 houses. The median value of the number of stories is 4. The average household owns a 
moderate 195 sqm plot, which is their only piece of land where any permanent construction has ever been made. All 
the houses have access to basic urban services. Our samples were divided into transformers and non-transformers. 
Transformers were further divided into recent and established. The non-transformer group (8) is expected to be 
relatively small, and they act as a control group to examine the reasons why some transform and others do not 
(Tipple 2000). A relatively high percentage of established transformers (29) (last transformation was more than three 
years ago). It is evident that these families are in a mature or post-family stage where there is less need for changes 
of usage, space, and rents, resulting in less necessity for transformations other than minor renovation or maintenance 
work. The current age of the main household (66 years) also represents families in the mature or post-family stage. 
The recent transformers (23) (transforming at least once in the last three years) cancel out some of the vagueness of 
the data collected from the established transformers due to the likeliness of forgetting the imperatives which led to 
their transformations.  
 
Tenants provide the bulk of the habitable area. Table 3 shows that the non-transformers own relatively bigger pieces 
of land, but they occupy less area (13%) of the total floor area of the house (comparing to 25% for transformers). This 
area is occupied by either the owner or their children (married or not-married), who live rent-free through family 
loyalties. This suggests that rental income plays a vital role in the life-hood. Established transformers have started 
transformation at an interval of 5 years after onset while recent transformers start after 4 years of onset, and the 
reason for both are demographics. Considering similar age of all owners, it extends Seek (1983)’s statement that 
family needs are the main reasons for the first transformation even with tenant-oriented houses. Table 4 shows that 
the non-transformers started at a relatively later stage than the transformers (1988), and established transformers 
mostly started before 1984, the year when modified and more sensible setback rules were enacted. This might 
provide reasons on the part of established transformers for transforming 3 times in as many as 3 years from the first 
transformation. recent transformers do it 3 times in 12 years. All transformers come to an end after 3 transformations. 
The family-needs are supposed to be solved with the initial transformation. Therefore, less frequent transformations 
in recent transformers and no transformations at all in the non-transformer group suggest better design solution 
appear in houses after 1984 as they might have benefited from the new regulations, which is an interesting finding 
and offers scope for further study.  

 
Table 4: Age and establishment records of heads of main households 

 All 
transformers

Established 
transformers 

Recent 
transformers 

Non-
transformers

Age at moving into the house (yr) 44 44 49 48 
Length of stay in the house (yr) 23 24 21 18 
Current age of head (yr) 66 68 65 67 
Age at first transformation (yr) 50 49 51  
Year of onset 1983 1982 1985 1988 
Year of first transformation 1990 1989 1990  
Time Gap between onset and first transformation (yr) 4 5 4  
Time gap between first and last transformation (yr) 5 3 12  
Number of transformation (yr) 3 3 3  
Time interval for each transformation (yr) 2 1 4  
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3.2. Building and Partition levels of transformation 
From Table 5, it is interesting to note that economic reasons are evidently the main driving force for transformation 
(114 / 179), followed by the demographic reasons (54 / 179). The single most individual reason for transformation is 
the lack of funds at hand to complete the anticipated level of construction (48 / 179), followed by striving to get more 
rental income (39 / 179) and improving design solutions for owner (32 / 179). 
 
Resulting from economic reasons, the major category of transformation (building or partition level) is vertical addition 
of floor (58 / 114), followed by internal alteration (27 / 114). Emergence of new design (30 / 58) is the major sub-
category for the building level, while three sub-categories are similarly significant for partition level (subdivision 8 / 27, 
intra-redesign 7 / 27, subdivision with new entry-point 6 / 27). Resulting from demographic reasons, the major 
category of transformation (building or partition level) is internal alteration (31 / 54), followed by vertical addition of 
floor (13 / 54). expansion (14 / 31) and balcony transformation (12 / 31) are major sub-categories for internal 
alteration, while new design is solely responsible for all 13 instances of vertical addition of floor. 
 
Irrespective of reasons, vertical addition of floor is the most common category of transformation (71 / 179), reflecting 
the fact that houses are built in phases due to lack of fund at hand. It is followed by internal alteration (61 / 179), 
reflecting the fact that many changes happen inside. In achieving vertical addition of floor, the emergence of new 
design is very popular (43 / 71). It reflects that the needs for changing previous design are very much vital. Three of 
the sub-categories of internal alteration appear to be of similar significance (expansion 14, balcony transformation 13, 
and intra-redesign 10).  
 
As mentioned before, emergence of new design is the major sub-category among any level of transformation (43 / 
179). It can be considered as internal alteration of an implicit kind. It can be said about smaller units (8 / 179) too. 
These two together with all the sub-categories of internal alteration (61 / 179) comprising the bulk of all the 
transformations (112 / 179) happen inside and can be regarded as invisible from outside. So it is clearly evident that 
in transformation (building or partition level), most of the changes happen almost unnoticed. 
 

Table 5: Important factors in the decision to transform resulting from internal housing stress 
More people joining the household 1 IA 1 

Children getting older, so need for newer spaces 21 V_AF 4, H_AF 7, IA 10 Demographic reasons 54 
Improving design solutions for owner 32 V_AF 9, H_AF 2, IA 20, RE 1 

To utilize previously unused land  17 V_AF 5, H_AF 7, IA 1, HE 4 
Lack of fund at hand 48 V_AF 47, H_AF 1 

To get more rental income 39 V_AF 6, H_AF 1, IA 21, HE 3, RE 
8 

To have a business  5 IA 5 

Economic reasons 114 

To rent out shop 5 HE 5 

To accommodate car 6 IA 3, HE 3 Other reasons 11 
For storage 5 RE 5 

Total Cases 179      
 
 

        
1976: GF  
Built as single unit house, 
occupying Southern part 
of the site 

1977: 1F: V_AF (nd) 
Owner decides to construct part 
of 1F as fund allowed, and then 
decides to live there 

1986: GF: IA (sub_ne/ bt) 
GF is subdivided into 2 units for 
more rental income, new entry 
shown and balcony is transformed 

1986 :1F: H_AF (nd) 
Owner occupies full of1F 
as family grows 

1986: 2F: H_AF (nd) 
Part of 2F is built as 
fund allows only that 

    

1994: 2F: V_AF (nd) 
2F is built completely 
when fund allows, 3 units 
in floor, so new design 
solution appears 

1994: 3F & 4F: V_AF (nd) 
3F and 4F is built when fund 
allows, each floor with 2 units, 
so even newer design solution 
appears 

1996: 3F & 4F: IA (ir) 
Internal change done together 
with other works at GF, the upper 
two floors get an extra room each 

1996: GF: HE 
Garage added when car is 
bought, shop added 
utilizing previously unused 
land 

 
View from entry 

 
 

Figure 2: A particular case experiencing different building and partition level transformations throughout its lifetime 
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3.3. Construction materials involved in transformation process 
Construction and finish materials give a clear idea about the context. In this section, we examine various construction 
materials involved in the transformation process. The prices of the items (per sqm) which involve considerable cost 
are as follows: RCC floor (15 cm thick with neat cement finishing) US$24-30; brick partition wall (15 cm thick, 
plastered both sides with lime wash) US$8-9; CI sheet wall or roof (on wooden frame) US$6; steel grill US$70; cast 
iron windows (made of angles with 3 mm plain glass) US$43; and aluminum sliding windows (with 5 mm tinted glass) 
US$50, all of which include the cost of labor. 
 
It is obvious that the addition of floor (vertical or horizontal) is the most expensive because it involves larger areas of 
RCC construction. This is one of the main reasons for buildings to be constructed in phases, as these people do not 
usually have the capital to complete their houses in a single stretch. Roofs for horizontal extension and rooftop 
extension are most likely to be constructed with CI sheet. It offers cheaper, quicker, as well as less controversial 
solutions especially considering RCC roofing might be questioned by authority or by neighbors in these two kinds of 
transformations. The brick partition walls are involved in internal alteration, horizontal extension, or rooftop extension. 
For windows, cast iron frames with smaller pieces (app. 30 x 30 sqcm) of 3 mm plain glass are popular options used 
in all kinds of transformation, though aluminum windows are quickly becoming popular since the prices became 
reasonable during the last five years. Addition of floor (vertical or horizontal) can be associated with both types of 
windows though rooftop extensions or horizontal extensions are invariably associated with cast iron windows. These 
are shown in Table 6. 
 

Table 6: Number of transformation and corresponding use of materials 
 Building level transformation 
Categories Sub-categories 

Partition wall Roof Windows with grills 

Iron frame + plain glass 37 new design (nd) 43 Brick 43 RCC 43 
Aluminum 6 

same design (sd) 20 Brick 20 RCC 20 Iron frame + plain glass 20 
Vertical Addition of 
Floor (V_AF): 71 

smaller unit (su) 8 Brick 8  RCC 8  Iron frame + plain glass 8 
spaces expanded 
(s_exp) 2 Brick 2 CI sheet/ 

grill 2 Not found   

Brick 11 CI Sheet 16 CI Sheet + grill 6 

Horizontal Extension 
(HE): 18 

 space added(s_add) 16 
CI Sheet 5     Iron frame + plain glass 1 
Brick 11 CI Sheet 13 Iron frame + plain glass 10 Rooftop Extension 

(RE): 14   14 
CI Sheet 3 Other 1 CI Sheet 3 

Iron frame + plain glass 15 Horizontal Addition of 
Floors (H_AF): 18   18 Brick 18 RCC 18 

Aluminum 3 
Total: 121 
Partition level transformation 
Categories Sub-categories 

Partition wall Roof Windows with grills 

expansion (exp) 14 Brick 14 N/A   Iron frame + plain glass 4 
Iron frame + plain glass 3 intra- redesign (ir) 10 Brick 10 N/A   

  Aluminum 1 
intra-redesign non-
residential (ir_non) 3 Brick 3 N/A   Not found  

intra-redesign by 
sharing (ir_s) 7 N/A   N/A   N/A  

subdivision (sub) 8 Brick 8 N/A   Iron frame + plain glass 2 
subdivision with new 
entry-point (sub_ne) 6 Brick 6 N/A   Not found   

Brick 12 Iron frame + plain glass 10 
CI Sheet 1 Aluminum 1 

Internal Alteration 
(IA): 58 

 

balcony transformation 
(bt) 13 

    
N/A   

CI Sheet 1 
Grand total: 179         

 
3.4. Effects of transformation  
Transformation represents a continuous treatise of particular housing needs of family life. The respective materials 
and costs reflect the volume of work involved. Though the consequent effects of transformation are out of the scope 
of this paper and involve further study, it is impossible to overlook the effects completely. There are several positive 
and negative outcomes of transformation. The positive effects include accommodation of better living spaces for the 
owners corresponding to their lifecycles and accommodation of extra households in the form of tenants. 
Transformation allows economic activity in the houses including renting rooms (passive) and retailing and production 
(active). No evidence of devaluation of the surroundings was found (Tipple 1999). It increases the number of people 
accommodated as different sub-categories of internal alteration suggest. Other effects include improved level of 
services, increased income level of owners, etc.--all of which are worthy of detail investigation. There are also several 
qualitative issues met through transformation such as ease of housing stress, an increase in status and self dignity, 
an increase in house value, etc. Transformation also allows individuals to adjust their own housing at their own pace 
and within their own limits in order to express their socio-economic and cultural states through their built-environment. 
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Arguably, there are several negative effects of user-initiated transformation such as it is usually uncontrolled and 
occasionally unplanned, but our study of different categories of transformation shows that they may not be 
unpredictable. Some cases of localized problems may arise as a result of a very high floor-space index and plot 
coverage creating environmental problems. More population might result in a need for more service facilities, more 
complicacy in the infra-structural network, and more pressure on access roads and spaces between buildings, often 
creating unhealthy maintenance activities. Transformation often also looks chaotic rather than structured in the 
absence of some model solutions. The neighborhood might look different from what it was planned. Transformed 
rooms and spaces might not have minimal standards of space and utility and may not conform to building regulations 
minima for dimensions, lighting, ventilation, etc. Non-conforming users may create negative externalities, which can 
create nuisances, traffic problems, and other dangers that can reduce the enjoyment of the residential area and lower 
market values. 
 
CONCLUSION 
Transformation is a natural phenomenon. Households always try to practice it in order to cope with their transforming 
lifecycles. This study attempts to determine which kind of transformation people like to make responding to different 
variables and available methods of construction on a given context. Since it is initiated by individual owners, the 
transformations discussed in this paper can be regarded as a great force to contribute to the localized social, 
economic, and environmental quality of the living and working environment without direct intervention from the 
highest authority, which by the way, is often hindered due to top-down complicacy. 
 
Considering the categories and sub-categories of transformation, all of them are part of a continuous process of 
changes in the usage of available spaces. When we are concerned with the visibility of transformation inside the built-
environment, the building level transformation is often noticed while the partition level of transformation is not. Even in 
the case of the former, only the changes in the outer built forms are noticed, not the changes inside. Not only that 
these transformations are unnoticed from outside but also are they often unnoticed by architects or design 
professionals. Thus, there exists a relative gap of communication between the users and the architects (or designers) 
in terms of providing professional service at a time when transformations occur. 
 
We suggest that while the building level transformation should be precisely studied by concerned authorities in order 
to find out acceptable level or degree of transformation to make the building effectively suited to the neighborhood to 
which it belongs, the partition level transformation should be precisely studied by architects so that the users can be 
provided with professional solutions (considering layout, construction method, or materials) during the transformation 
process even if no architect is directly involved.  
 
The houses in self-built neighborhoods represent the transforming lifecycle for which they are built. Since it is a 
universal phenomenon, we can extend the findings of this study to other forms of housings such as in large-scale 
public or private real estate housings, which represent planned and bigger communities, especially in the process of 
rehab where transformation is inevitable. The approach to architectural practice involving changes has not yet been 
effectively addressed in residential architecture, and this paper is a reminder of its imminent necessity. 
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