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ABSTRACT

According to the Constitution of Bangladesh, tlhfl: provision for basic
neecssities of life including food, clothing, shelier, cducation and medical carc have
been recognized as fundamental responsibii[ty of the State (Article 15). But due to
rapid Increase in population and growth of urbanization bhaka city is cxpanding at an
uncxpected rate with acute housing problem. According REHAR only 15% of its
mhabitants posscss own house among the one crore. 18% of its total population lives
in the enlony due to service. 13% of ils population is living miscrably in slums. 34%
of its population lives in rented houses and rest of the 20% are floating population,
Papulation of Dhaka city increases by 1,60,000.00 cach year but only 10,000 can be
provided shelter by government and non-govenument initiatives. Estimates {or annual
requirements tor housing in urhan areas vary from 3 lakh to 5.5 lakh units,

Rajdhani Unnayan Karripakkha (RAJUK) being an sutonomous body of the
Government of Bangladesh is responsible for planned urbanization of Dhaka, RAJUK
developed the areas like Gulshan. Uttara, Banani, Baridhara etc. in a planned manner
and allocated plots to the peeple. Then individual plot-owner developed his plot.
RAJUK has also undertaken and successfully cempleted Apartment Construction
Project like NAM Villa project. Al present RAJUK s implementing Purbachal New
Town Project. the largest residential project of the south-sast Asia. In this project
RAJUK will preserve some places for high-rise apartment blocks for construction of
apartinents to sctile the sheller erisis of the city. In Purbachal Wew Town Project
RAJUK preserved six high-rise aparment block of 252.26 acre area where almost
65,000 no. of apartment of different sizes would be accommodated. Recently a
foreign company has submitted a proposal to construct a apartments for the low and
middle income people at the preserved areas of RAJUK of it dilTerent ongoing
projeets.

In this study considering the present houvsing demand no. of apariment units
has been determined on the basis of available lund requirement and project cost is
estimated following the standard procedurc. Down payment and monthly installment
were kept within the salary range of a government official so that the y can purchase
an apariment on ‘hire and purchase basis® that means the pricc of the apariment is

adjustable frorn his salary and {inancial appraisal were performed.
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1.1 Backgroend

Until 1951, Bangladesh, which was almost completely a rural-agratian country
with 95,67 percent of the population living in rural areas and only 4.33 percent in
urban arcas is expecting that almost 40% of its wtal population will be living in the
urban area by 2025. At present Bangladesh is & highly populated country with 150
million population in the area of 1,47,000 sq.km area with per capita income of 476
US dollar which is one of the lowest in the world [1].

Dhaka City, the capital of Bangladesh, was [irst cstablished as a capital during
the Mughol Cmpire and gradually grew up along the British & Pakistan period, is
expanding very rapidly, This growth is remarkable aller the liberation war of 1971,
when it was established as the capilal of independent and centrally ruled Bangladesh.
But unfortunately the rapid growth of the city was never taken into account by the
lawmakers ar the rulers of the country. As a result its growth and later development
is marked with sheer lack of proper and far-reaching planning. The impactl is now
being felt at the end of the century. Dhaka City is now the most densely populated
city of the world. Almost 29,000 persons are living per sq.km of this city. The arca of
Dhaka city is 1694 sq.km and its population is almest 15 million. Almost 0.15 million
population is added with it each year.

According to the Constitution of Hangladesh, the provision for basic
necessities of life including Tood, clothing, shelter, education and medical care have
been recognized as fundamertal responsibility of the State {Aricle 15) Due to rapid
increase in population and growth of urbanization Dhaka city is expanding at an
unexpected rate with acute housing problem. According REHADR Only 15% of ils
inhabitants possess own house among the one crore. 18% ol its total population lives
in the colony due o service. 13% of its population is living miserably in slums. 34%
of its population lives in rented houses and rest of the 20% are (loating population.
Population of Dhaka city increases by 1,60,000.00 each year but only 10,000 can be

provided shelter by government and non-government initiatives.




1.2 Housing Crisis

In many Asian developing countries, effictent housing provision has always
been hampered by the supply-side constraints, one of which is the land factor. Migh
population density, which is prevalent in Asia, makes urban land resources extremely
scarce, and preat land scarcily creates intensive compelition for the access to laml
uses, Lfficient land uses become a critical issue on the agenda of urban povernmenis.
Sustainability for Asian developing countries hinges on sustainability of their
economic growth, which in turn, relies much on efficiency of their sconomic
development. In the developing countrics cndowed with greatly scarce rescurces,
social and environmental sustainability depends on elficient wealth creation in the
first place. TnelMicicnt cconomic development wastes resources unnecessarily, and
poar guality economic growth adds to the tension in social relations. Without the
participation of the state, the market-initiated provision of low-income housing proves
to be sub-standard habitations where land uses are most inelficient. Being a
developing country lighting with the poverty, Bangladesh is struggling to develop a
coherent housing  program  for the middle-income and low-income residents.
Flowever, setious supply-side constraints hamper adequate market provision of
middle-income housing, let alone low-income housing, because the state is absent

Irom construction of effcctive housing markets [2].

-1.3 Bangladesh Context

Low-income population usually suffers from housing shorrages in the
developing Countries. Becausc of poverty, it is reported that abouwl onc-third of
Dhaka’s population are squatters or live in shims. However, it becomes an issue if
middle-income households could not afford decent housing of their cheices, as
housing is made of local materials and thus housing prices should be relative to the
local ceonomy. Most Dhaka’s middle-income households do not own their housing
and have to squeeze into small rented apartiments usually shared with other families
and the landlords. The Dhaka's housing supply system (Figure 1.1} indicates that
public housing accounts for about 7 percent of the housing stock and the rest is
private housing. However, the private housing market is dominated by small-scaled
self-built housing, rather than developer-built housing. Many scll-built housing is

often referred as informa! housing, which does not abserve building codes if there are
any [2].

-




Housing
Supply

v

¥ v
Public Housing Privale
{7%0) Housing (93%)
¢ k
¥ ¥
Formal Informal

v

v

v

v

'

Developer-
built Housing

Self Built Housing
on subdivided lots

Siums and
Squallers

Seli-built housing on
family owned land

Figure 1.1 Dhaka’s Housing Supply System

1.4 Housing Projects in Dhaka

According to a survey of Dhaka’s housing development industry (Farzana and

Zhu, 2004}, developers cited unavailabilily of land and high land prices as reasons for

shortapes of developer-built housing in the market. The majorities of housing

developers have (o carty out development projects by forming a joint venture with

individual landlords; with the Jatter contribute land to the developments. The ratio of

land cost to lhe tolal development cosi could reach as high as 94 percent. From a

survey of 150 developers” housing projects, a typical housing project 15 composed of

21.3 apartments on average, and 82 percent of housing projccts have a site area less

than 1,000 sgm (Table 1.1}).



Table 1.1 Land arcas of developer-built housing projects

Land Area of Housing Number of Housing | Percenlage
Projects (sq.m) Projects

<335 13 8.7
400-670 12 48.0
735-1,005 33 2533
1,070-1,340 75 16.7
1,405-1,675 2 1.3
Total 50 100

Sourew: Survey Canducted by Dr Jeming Zhu,Department of Real Extate,
National University of Singapore, 2003

1.5 Reasous of the Crisis

Shortages of housing arc caused by shortages of land supply. The supply of
serviced Green-ficld land is far less than the demand for it. The povernment is not
able lead infrastructure development with its pallry fiscal capacily; large low-lying
areas susceptible to inundation surround especially Dhaka city. Nevertheless, what
could be blamed is that housing land in the urban built-up area, which is already
occupicd with infrastructure and amenities, s not used elliciently. Developer-
organized housing developments are hampercd by fragmented private land owncership,
Large-sized housing projects are prevenied from injtiation by onerous, if not
impossible, fand assembly, which involves many landlords. Ubiquitous low-density

individual sel-built housing shows that the scarce land resources are under-utilized.

In the context of high population density, fragimentcd private or quasi-private
land ownership is responsible for rampant scif-built housing in Dhaka. Fxorbitant
transaction costs make assembly of many small land lots, The conscquent selfbuilt
housing is not a sustainable mode of residential land development becanse of its
under-utilization of land resources. Because of high population density, poverty,
scarcity of valvable tand in developing countries like Bangladesh there exists a

vicious cycle of housing poverty as stated in the § gure 1.2 below.



High population density

| 1
| - I
| | Great Land Scarcity  [%—] Voluntary Land Asscmbly |
| to oblain efficient land !
: 4' development is made the !
; anticommaons I
: I ragmem:ed Land ) i
I | Ownership !
T iﬂ________________________________!
Uncontrolled individual y| Develepmenl market Housing poverty
housing development ix made the commons
{informal housing) ¢ T
Ower-consumption of " * Slums

environmental amenities

Figure 1.2 Vicious Cycle in the Housing Market leading Housing Poverty

1.6 'robable Solution

I'o overcame Lhis problem state can follow two ways: firstly formulating
housing potlicy to promote private developers o invest in housing projects and
secondly government himself should take initiative o increase the number of public
housing by developing large scale housing projects.

But for lcast developed countries like Dangladesh withoul government
projects it is almost impossible to solve shelter crisis due to lack of large investors.
One of the elfective ways {0 incrcase public housing is to develop barren land into
planned cities and construct high-rise apariments and provide the apartments to the
people at affordable price, what RAJUK is doing since late fifties. This project is
designed mainly for government agencies to develop atfordable homes for middle-

income group, which may initiate government step towards solving the shelter erisis.

£.7 Problem Dcelinition
In catceorizing provision of shelter as one of the fundamental responsibilitics
of the state, the Constitution of the People’s Republic of Bangladesh recognized

shelter to be among ihe fundamental human rights. The UN Declaration on

b



Fundamental Rights also reveals that every person has a right fo an adequate standard
of living, which includes housing. But making shelter available to all is increasingly
becoming a significant challenge. Though population growth rate in Bangladesh has
plateau at 1.6 per cent, an increasing expanse of living space at this rate will also be
necessary to accommaodate the “demoeraphic momentum™. Statistics show that
Bangladesh will need to construct approximately 4 millioh new houses annually to
meet the {uture demand of the next iwenty years. Estimates for annual requircments
for housing in urban arcas vary from 3 lakh to 5.5 lakh units [1].

Along with population growth, urbanization is considered as one of the noxt
most alarming threat to the housing sector. Rather than being a phenomenon specific
to Bangladesh, urbanization has now become an issue of global concern. ‘T he share of
urban population in Asia is 37 per cent at present and is projected to be 45 per cenl by
2015, In Bangladesh 235 percent of the population (seme 35 million people) now live
in urban areas; this proportion will be 34 per cent (73 million} by the year 2015.
Dhaka, with a total population of 10 million, is now the 22nd Jargest city in the world.
This is a consequence of hiph rate of in-migration to Dhaka. By the year 2015 Dhaka
is projected to rank as the 5th largest city in the world, where 19 million people will
have to find their house.

On the olher side, with ihe continued growth of population fand for agriculture
and forest will shrink in tandem. This calls for high density settlement eilher in high
rises or in small unit low rise apariments. The area occupied by human settlements
and suppertive infrastructure in Bangladesh is quite high at 30 per cent. Land is
becoming increasingly inadequate 1o provide individual housing solution to all and as
a rcsull demand for apartments is prowing rapidly. DBut the Government of
Bangladesh has less significant role to construct apariments fo eliminate shelter crisis
of its population. in fact, government is more concemed about construction of quarter
for government officials to provide shelter during their service period, which is a
lemporary solution rather than a life long solution to its cilizen. Besides the
governtenl oflicials the State does not have any plan 1o provide shelter to others
except some donor-aided project for the poor or speclal vulnerable group. As a result

shelter erisis is increasing day by day to the people, especially urban population.

To selve this problem large scale of land area 15 required which is the scarcest

resource of the country. Moreover there is an abrupt disparity in land ownership in the



country. The land ownership paitern in most urban areas in Bangladesh even in rural
areas is highly skewed few people owning disproportionately large share of land. The
access to land is most difTicult for most of the people in urban areas due to excessive
pricc and also its scarcity. Though the land coverage by different group explains
clearly the cmergenee of real estate and middle income group mostly advocates jts
control (Table 1.2).

Table 1.2 Covernge of Land by Difterent Group (Dhaka)

Income Group Approx. City Population Coverage of land in City
Residential Areas

Upper Income 2% . 13%

Middle Income 28% 65%

Lower Incomc T0% 20%

Svuree Bangladesh Statistical Year Book 1990,

From the above table it is found that a large portion of land is owned by the
middle income eroup but due to inflation of money, excessive construction material
cost and lack of adequale financing facilities middic income people are unable o
comstruct house for their individual use. As a result they are inclined 10 developer o
build apartmenis.

Apant from these, in many cases those who could accommodate themselves
through the apartments offered by the private developers or real-estate companies,
they are also facing soime problems like poor gualily construction, frequent breeches
of contract by the developers, unreasonable price, poor after sale service, frandulent
practices by the developers ¢te. S0 it seems very prospective to construct high-rize
apartments for middle-income people at an aftordable price, which may provide a

reasonable solution of shelter crisis to that particular group of the society.

1.8 Rationale, Objective and Scope of the stody
1.8.1 Rationale

Bangladesh faces a major housing problem. With a very Jow GNP per capita
{$250%; very high population densities {almost 3,008 persons per square Kilometer in
urban areas); and a high population growth rate in urban areas {4.5r percent per year),
the standard shelter is correspondingly low. Approximately 77 percent of urban

dwellings and over 98 percent of dwelling are not permanent. Gvercmwding and

»




minimal or no infrastructure supporl services are {urlher problems. According to
numerous Bangladesh agencies, the plight of low and middle-income households has
worsened in recent vears, paricularly in relation to basic housing. In this regard
government should take exemplary initiative to solve the acute housing probiem for
the low and middle-income group that could be followed by the private agencies
invelved in ithe howsing sector in the long run. Due to remaining financial and
bucarocratic constraints of the government agencies the problem may be resolved by
both the private and public parinership. The rationale of the project study is to find out

a solution of the cxisting housing problem for the urban middle-income group.

1.8.2 ODbjective

The objeclive ol the sludy is 1o (i) Improve substantially the conditions
affeeting the development of public and private scetor housing lor middle-income
households, (i) provide alfordable standards of constructions and services,
(iii) maximize the contribution of urban real cstate investments 1o the local and
national cconomy, (iv} encourage government agencies to take initiative to solve
shelier problem on private and public participation, (v) cncourage private housing
agencies to design housing project for middle and low income group, (vi) encourage
financial institutions to finanee projects have been taken o meet up the middie and
low tncome group housing problem, {(vii) find out new market segment of housing
business in middle and low income group and {(viii} ensure maximum use of scarce

and valuable land resource in planned way.

L83 Scope

The scope of the project included (D) analysis of background of the problem on
the basis of basic data available, {ii) an initial seclor asscssment, including the
estimation of sheller requircments and housing demand/supply characteristics, (i)
determination of shelter requirement, {iv) cost estimate to construct apariments for the

middle income group and (v} marketing of the apartments.



1.9 Methodology

In this project, at the very beginning basic data would be analyzed. Basic data
includes area, population, populaticn density, GDP, GNP, per capita income,
househeld income and expenditure, urban and rural migration, size of urban

pepulation, urban population growth rale, urban papulation density ete.

Second step is to analyze the present situation of housing like demand of
housing, no. of new shelter required per year, present supply system, constraint of

present supply system etc.

Third step is to analyze the data regarding urban middle ¢lass and find out
potential market of apartments for middle-income group. In this procedure apartimeni

si7e (area) and approximate price of the apartment should be determined,

Fourth step is to design a project to solve the shelter problemn of middle-
income group in the urban areas. In this step construction related technical matters
will be analyzed. Total cost and duration of the project will be determined in that

phase,

The final step is to [inancial appraizal. In this step financial feasibility study of
the project will be accomplished. In this step ‘Cost-Benefit Anaiysis® will be done.
Net Present Value (NPV), Internal rate of Return (IRR), Benclit-cost ratio or
Profitability Index, Payback period etc will be find out and project feasibility will be

delerming,



CHAPTER 2

LITARETURE REVIEW

2.1 Background: Country Level

Bangladesh being the worlds 7 largest country by population is facing severe
shelter crisis to accommodate her population. JDue to acute shortage of land and fund
it is very imporant for Bangladesh to ensure maximum utilization of valuable land
and housing project should be taken afier thorough study of demopraphic and
financial status of the people.
2.1.1 Bangladesh at a Glance

Bangladesh is located in north-castern parl of south Asta between 200017 and
26'38 W - latitude and 88’01 and 92’41 E-longitude. The country is bounded on west,
north and norlicast by India and also on Southeast and partly by Myanmar. And on
tha south is the Day of Bengal. Total area of the country is 1,47,570 sq km including
18.559 sop-kim Torestfand and 1,992 5q. km of waler bodics. The land s almost flat and
fertile except some hilly region, which also occupies 20% of 1otal land. Bangladesh,
being localed in a tropical region has an average temperature of 24 to 38 °C but rain
with dusty wind is common and also presence of high humidity, which are almest
80%. The country is divided into six divisions and each division contains several
districts and al present thers arc 64 districts and 479 thanas for administrative
purpose. These are the urban centers, which are conmtrelled by murnicipalities. The
capital city 2haka and the port and 2nd fargest city Chitlagong are main attention for

urbanization |3]. Population and pattern are presented in the Table 2.1 & 2.2 below:

Table 2.1 Area, Houschelds and Population

Locality Area (Sq. Km) Houscholds | Population
Rural 1,37.159 1,94,55,678 | 3,94,44,696
Urban H)L,617 60,35,144 3,10,77,952
Total 147,776 2,54.90. 822 | 13,0522 598

Snurce Census 2001, BBS.
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Table 2.2 Population (In Million) by Sex

Year Both Sex | wiale | Female | Sex Ratie | Growth 1rban
Rate Fopulation
{Annual)

2000 128.3 86.3 H3.0 105.4 1.41 29.00

2001 131.1 G671 52.9 106.6 1.54 aq.oo

2002 1329 682 64.7 105.4 1.48 3060

2003 1348 69.1 657 105.2 1.43 3130

2004 136.7 LN 66.6 105.2 1.42 3240

Sourge: SVRS 2004, BDS,

2.1.2 Urbanization in Bangladesh

Urban population growth rates in Bangladesh are the highest among the

South- and South-East Asian countries. For example, average annual urban population

growth rates in India and Thailand in the late 1960s were 4.0% and 4.8% respectively

against 6% in Bangladesh at the same period. The main reason for this population

increase besides the natural growih can be enumerated as following:

1.

Change in the status of towns in different levels accompanied wilh offices,
industries, and academic institutions attracting people of various professions.
Atrraction of socio-cultural, educatienal and health and others facilities in the
¢ity. The concentration of dillcrent institution also led to high growth of the
educated middle class.

Large-scale migration following natural disasters (flood, tornado) in dilferent
years or man-made calamitics like war, famine etc.

Deteriorating economie condition in the rural areas, increasing poverty and
landlessness pushing the rural poor towards the cities. This resulted in growth
of people working in the informal sector within Jow in come range. Household
income or consumption by percentage share: fowest 036 3.9% and highest
1094+ 28 6% (1993-96 est.)[4].

Due to ahove mentioned reasons migration from rural area to urban area has

been increased tremendousty and consequently urbanization has grown up (Table

2.3).

e
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Table 2.3 Migration by I¥rection in Bangladesh

Ditection Migration Per 1004 Population

. 2002 2003 2004
Raural to Rural 1038 10.34 13,80
Rural to Urban 11.08 17.37 6.00
Urban o Rural 2.70 2.78 13.10
Trban to Urhan 39.80 34.34 38.10
Source: SVRS, RS,

Urbanization in its proper sense starled in Bengal with establishment of British
administralive ccnters (particulatly, the district headquarters) and development of
business centers on the banks of larpe rivers. The process, however, did not bring
much change in house structures and their styles. Houses in these newly developed
townships used almost the same materials as in the surounding rural arcas and yet,
changes stanted showing up very soon, These houses were constructed usually in rows
and blocks and many of them were built in Ewropcan architectural design. A
completely new phonomenon was the growth of slums, especially around industry
centers and for the people migrating from rural areas in search of jobs and earning
opportunitics. Buildings in some areas adopled the designs of Muslim architecture and
in many places: the influence of typicsl Indian structures of the Muoghal period could

be seen in abundance [3].

Until 1951, Bangladesh was almost completely a rural-agrarian country with
95.67 percent of the populalion living in rural areas and only 4.33 percent in urban
areas {Table 2.4) 'l'able shows the urbaniration pattern in Bangladesh as well as
urban population growth of Dhaka City. The level of urbanization was extremely low
in 1951 with only 4.33% of the total population living in urban areas. [l has increased
oradually to 5.19% in 1961 and then very rapidly to 8.78% in 1974, 15.54% in 1981,
20.15% in 1991 and 23.39% in 2001 {BBS, 1991 and BRS, 2001).
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Table 2.4 Urbanization in Bangladesh and Urban Population Growth

Year [Total Urban Population  |[Percent of Urban Population [Average Annual
Growth Rate (546)

1951 J11E19773 4.33 1.69

1961 2640726 5.19 175

1974 |6273602 8.78 6 62

1981  |13535963 15.54 10,63

1991 20872204 [20.15 5.43

2001 2ERO0K47T7T [23.39 137

Seurce, BRE, 1997, BBS, 2001

A recent study by World Bank has estimated that about 409 of the total
population in Bangladesh will be living in urban area in Dangladesh by 2025 (ADB,
2000). Urban population density in Bangladesh was 2179 persens/sq.km in 1991 and
the present density is estimated at approximately 3008 persons/sq.km {Table 2.5).

Table 2.5 Urban Population Density in Dangladesh

Year Personfsq km
1991 2170
2004 3,008

Population density of Dhaka megacity was lound to be 4795 persons/sg.km in
1991 and the present density is cstimated at approximately 573 persons/sq.km.
However, the population density of DCC arez is more than three times of the
megacity area, as in 1991 it was 15333 persons/sq.km against estimated present
density of 18055 persons/sq.km which is very high in comparison with the other
countrics of Asia (Table 2.6 & 2.7). With limited availability of flood-free land,
further densification ol population atong with haphazard encreachment of peripheral

land of Dhaka as well as in urban areas of Bangladesh seems incvitable T3],
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Table 2.6 Urban Population Density {persons/sq.km), IPhaka, Bangladesh

Urban Population Density {persons/sg. km)
Year ‘ Dhaka City
Bangladesh 13haka Mepa City
Corporation
1591 2179 4795 15333
2004 3008 873 18055

Table 2.7 Urban Data of somce Major Cities of Asia

Bandung |Dhaka  |[Flué Kandy |Makati [Penang
Metropolitan
population - 3,537,308 - 7,.907,386/|-
Municipal population |2,056,913|3,637,892|260,127|130,000¢/452,734 |518,419
Annual population
increasc, 1970-1990 1323 6.681 - - 1.963 0.93
{poreentage)
Annual projectad
population increase, ; i i
1990-2010 2,68 3.54] 2.55 1.983
{percentapgs)
Land area (km2) 16729 22781 [67.90 |30.04 |29.86 207 4
Built-up arca (km2) 10040 |25.43 -2 .00 {19.0036 |-
Houschold income (118 5104 1245 ) i 4957 i
dollars)
Source: Municipal Land Management in Asiar A Comparative Stody

Dhaka, being the primate city of the country as its share of national urban

population was 25% in 1981, 31% in 1991 and 34% in 2001 respectively, Dhaka’s

dominance not only in terms of population, but also in terms of economy, trade,

commerce, and administration is cbvious. In 1991 among the thirty-four mega cities

of the world having a popuiation of more than five million, Hhaka ranked nwenty-fifih

{B13S, 1997) while in 2000 it ranked eleventh and it is predicted to be the world's

fourth larzest city by the year 2005 with an estimated population of 21.1 million

(Lizin, 2002). The present population of Dhaka mega city is estimated at 11.3 million

while that of Dthaka City Corporation (IDCC) area at 5.94 million in the year 2004 [4].
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Bangladesh although still at a {ow level of urbanization {25 percent}, its (otal
urban population is a huge one (3¢ million}. In fact, it is one of the largest urban
populations in the world. This population has recorded very rapid growth during the
tast three decades (nearly 7 percent annually), and continues to grow rapidly (at aver
5 percent annually). The growth rate to decline to some extent but will stilk be higher
than 3 percent 2020 when the urbanization leve! would rise (o ncarly 40 percent and
the iolal wrban populalion to over 70 million. By 2035 Bangladesh will statistically
become an urbanized country, with more than 50 percent of its population being
urban. This situation may even happen earlier, give cerlain shifts in e econgmy and
technology-laking place.

At the present time, urbanization in Dangladesh is characterized by significant
regional/ spatial variations. 12haka region (former Dhaka District) is more than 50
pereent urban, with a few other regions recording 25-40 percent, while a number of
regions are way below the average of 25 percent, Even as low as 13 percent Dhaka

has become only a mega eily in terin of population (above 10 million).

2.2 Background: Regional Level

As urbanizatian has staried from the late sixties, urbanization in Bangladesh is
still at premature siage and limited to only few cities and growth centers like Dhaka.
Chittagong, Khulna, Rajshahi, Barisal, Sylhet, Bogra, Rangpur etc. But urhanization
is taking place remarkably in Dhaka city, being the centre of all administrative and
business operations, secondly in some extent in Chittagong for being port ity and

econgmic activities.

2.2.1 City: Dhaka at a glance

Dhaka being the capital and largest metropolitan city of Bangladesh with its
emmployment opportunities and other commercial activities has attracted the largest
nuniber of migrants from all parls of the country. As a rcsult the population has
increased tretendously during this period (1971-80) compared 1o the expansion in the
city arca. In 1991 it was estimated that 40% percent of the total urban population live
in Dhaka city. Dhaka has grown from a town of just 0.5 million people in 1957 into a
metropolis of more than 7.0 million in 19921 over an arcas {Dhaka metropolitan

development plan-DMDP) of 1528sg.km (590 square miles) (Table 2.8 & 2.9)
' Y

13 -



Table 2.8 Population Growth of Dhaka City

DMDEP Area

Year DCC Area | Population Density
(RAJUK Area) {Person/Hectare)
Population | Growth | Population {| Growth 1XCC DMDP
(00 (%Y ear) {000 (%o Y car) Arca Area
199] 6,100 - 7,300 - 169 48
{Census)
[995 6,900 3.0 9,100 4.2 152 59
2000 8,000 3.0 10,900 36 222 71
2003 0,000 2.5 12,600 3.0 251 83
2010 9,900 1.5 14,200 24 269 93
I 2015 10,200 I 1.0 15,700 1.9 283 103
Souree 104D

Table 2.09 Urban Population Growth of Dhaka Ciry

Eﬂﬂgladesh Dhaka

Year Population Average Annual Growth |
Rate (%)

1951 411279 1.28

1961 T1E76H 74

1974 2068353 8.47

1981 3440147 1.53

1991 6487459 6.55

2001 S912908 4.33

Source: BRS, 1997, BAS, 2001

Dhaka’s rofe includes full range of national government and administrative

functions together with high proportions of all national industrial, commercial,

cultural and recreational activitics. All governmental decisions and the greater pari of

pelitical activity originate from Dhaka |5].
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2.2.2 Migration tn 1Dhaka

Migralion fgures give a picture on the allinily of the miprants towards the
bigger cities. Number of total rural to urban migration was over 2,400,000 in 1961-74.
This was & times higher than that in between 1951-61 and constituted nearly 60% of
the total urban population increase. Three big cities combined absorbed nearly 2/3rds

of the whole urban-bound migrants; Dhaka alone accommaodated 38 83% of the total

migrants.

Table 2.10 IDemographic Characteristics by Major Districts
Division/ Zila Area Both Sex Male Female
Bangladesh 147569.55 123851120 GIRF4 740 59956380
Barisal 277494 2348440 1156220} 1152220
Chittagong 528298 6543860 3440640 3105220
Comilla 31085.17 4591340 2310940 2280400
DHakETL ST i 5146300 k05| RO 1 8700 25581705300 R 38234005
Faridpur 2072.72 1742720 203280 849440
Ghazipur 1745.53 2023260 1054960 268300
Mymensingh 4363 48 4460120 2291800 2168320
Narayangan] 759.57 2170740 1155300 1015440
Tangail 3414.38 3261600 1659820 1601780
Jessore 2566.68 2469680 1282480 1187204
Khulna A4394.46 2357940 1234320 1123620
Kushtia 1621.15 [737360 95300 2420061
Bogra 291990 3015400 156104 1454360
Dinajpur 343798 26405940 1361860 1279080
Pabna 2371.50 2164960 1116160 1048800
Rajshahi 240704 2274340 1181000 1093349
Rangpur 2307 78 2527060 1307140 1215920
sylhet, 340040 2347320 1308140 1239180
Spurce: Ciensus 2001, 8VILE, BES. i

2.2.3 Housing Situation in Dhaka City

Housing situation in 1Yhaka faces the formidable problem of providing
minimum shelter of acceptable standard to ever}hnd;f. The scene is depicted by the
volume of slums and squatters, number of families pelr househald. trend in houscheld
formation, etc. Before analyzing the information regarding the migration of people
towards Dhaka data of the following Table 2.11 can give us an overall picture of

migration of Bangladesh:
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Table 2.11 Population Growth in Urban Areas and New Shelter Requircments
{1980-2000)

Urban 1980 1630 2000 2000 1980-2000
Centers Pepulation | Houscholds | Population | Househeolds | New
{Millions) (000"s) (Millions) (000’5) Housing
Req. (000°5)
D T [ O e R O R e
Chlﬁagong 1.43 220 4.0 5{]?
Khulna 0.70 108 24 310

2.3 I'otential Marliet Segment of the Proposed Apartment Construction Project:
2.3.1 Background

A three-tier markel characierizes the residential housing sector in Bangladesh.
First arc those houscholds with the highest disposable income, able to alford hi gh-
quality housing in fully serviced neighborhoods. This group represents fess than 3
percent of the housing markel. The second lier is the relatively narrow stratum of
middle-income households, 1t represenis 12-15 percent of housing market and
composed of public servants and wage/salary eamers of large private companigs and
public sector corporations. The third and largest of the tiers is ihe low-income
households, for which housing is provided largely by the private scotor, ofien under
illegai and unsatisfactory ncighborhood conditions. Before selecting a housing project
some information regarding household size and income distribution of peopls should
he analyzed (Table 2.12 to 2.19).

Table 2.12 Average Household Size

key Findings TIES-2005 HIES-2001)
Total Rural  |sUrban.| Total | Rural | Urban
1 2 3 Tgrdug| 5 6 7
Averape Household Size 4.85 4.49 47287 5,18 519 5.13
Source: HIFS-2005, 2000, B4S 1
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Table 2.13 Number of Household by Size {in million) -

| Nuraber of Household by RIES-2005 HIES-2060
5i7e (in million) Tatal Rural |sUhdn%| Total | Rural | Urban

l 2 3 eadsy s 6 7

I membher ' .60 (.50 071 0%5:| 0.39 0.34 0.035

2-3 members H.51 4.74 ATV T 4,50 3.63 0.93

4-5 members 1270 | 9.26 Wl 1025 | 807 2.1%

6+ members 3.83 6.88 7955 0.14 7.37 .77

Souree: HIES-Z005, 2000, BRS

Table 2,14 Average Earner por 1ousehold

[~ Key Findings HIES-2005 HIES-2000 |
Total Rural [iUrban?| Total | Rural Urban
[ 2 3 A s 6 7
Average Earner per 1.40 1.37 SIS0 1.45 1.43 1.54
Household A
Source: FIES-2003, 2000, RIS |

Table 2.15 Number of Houselhold by Number of Farners

Number of Houschold by HIES-2005 HIES-2000 ]
Number of earners Total | Rural f:Usbdhg! Total | Rural | Utban
{in miliion) S
1 2 3 N & 7
0 Earner 2.11 1.73 038 EL 1.50 123 0.27
i Famer 16.86 | 12.78 A08Es 1442 | 1168 | 274
2 Garner .60 4.71 $1:89535] 5.54 4.30 1.24
3+ Eamer .07 216 UL 2 .88 2.20 068
Source, HIES-2005, 2000, BBS ]

Table 2.16 Income (Taka per Monih)

| Income (Taka per Month} HIES-2003 HIES-2000 Il
Total Rural |#Urban4 Total | Rural Urhan
1 2 3 FRAEE s 6 7
Income per household 7203 | 6093 104637 5842 [ 4816 | 9878
Income per earncr 5145 | 4449 097553 4029 | 3368 | 6414
Income per capita 1485 1246 221705 1128 923 1926
| Sourec: HIES-2005, 20000, BHS
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Table 2.17 Expenditure (Taka per Month}

Expenditure HIES-2005 HIES-2000

{Taka per Month} Total | Rural erban‘ Total | Rural | Urban
-1-:?2 ki}i‘\ k

1 2 3 MR 5 6 7

Tolal expenditure per h/h 6134 3319 185334 4881 4257 | 7337

Consum. Expend. Per h/h 5964 3163 B315% 4337 3879 | 7125

Food expend. Per h/h 3209 | 3023 37563k 2477 2300 | 3175

Source: HIZS-2005, 2000, 1135

Table 2.18 lousing Size by Census

Locality Year

1560 1973 1981 1941 - | 2001
MNational 5.3 3.6 57 5.5 4.9
Rural 53 5.6 3.7 3.5 4.8
e s B L DRl R e
Snurce Census 2001, 1313y,

Tahle 2.19 Living Space per Living Structure (In 5q.Ft.)
Locality Y eur
1981 1991 2002 2003
National 288 244 222 225
Rurat 284 243 223 222
a '*‘\3.4 s . pre e ok b S T = b-ﬁ}? EIRGE e

e e o B el 20 S [P
Souree: Cmau:s Zﬂﬂl BBS.

12.3.2 The Urban Middlc Ciass

In Indian subcontinent the middle class emerged more as a consequenee of
changes in e system of law and public administration than as a result of cconemic
and technological development. The members of the middle class belong 1o the
learned professions. The real growth of middle class was more of a 20th C.
phenomenon with the growth of government jobs in civil, military, police, railway
and river services alang with the prowih of institutions for professional education of
doctors, enpineers and advocates. "This growth of the professions and the number of
Indians (before subdivision} in government serviee coincides with a steady inerease in
urbanization aller 1900 and the faster growth of individual cities, Urbanizalion

introduced major changes in the system of education and occupation. Traditionally,
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specilic trade or oceupation of cach member of indigenous soclety was birth ascribed.
Achieved characlenstics are mainly economic and refer to formal education and
training. Whereas in traditional system children followed their parents into their roles,
education was at individual level without formal schooling,. Western ideas
increasingly infilirated into ihe middle-class thinking through leir education, in
service training and the media- books, journals and press. This influcnced gradual
change in the concept of family, life-style and living. Mctropelitan society and the job
struciure together created preference for nuclear family to replace ihe traditivnal joint”
family. Westernization encouraged both spatial and temporal compartimentalization of
activitics in citics as well as in domestic level. '[he home and work place was no
longer synonymous. The cities eventually compartmrentalized into residential,
commercial, reereational and industrials zones, Single used areas replaced traditional
mixed land use. In the domestic level the trend was to isolate spaces according to
different activities like sleeping. eating, cooking, ctc. Following Table {Table 2.21)
may help to {ind oul the potential buyersfcustomers of proposed apartment

construction project [5].

Table 2.20 Income Groups in Dhaka City, 1987

Income Group Monthly Income of HH in | Proportion of Total HH in
Taka the city (%6)

Lower Income Group 1000-3000 T0%,

Middle Income Group 28%

Lower-middle 3001-5000

Middle 500 -10,000

Upper-middic 1000 -20,000

Upper Income Group 20,001- 2%
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Table 2.21 Residential Space Standards for Government Officers and Employees,
2005. Salary is in Taka and corresponding area is in sh.

Resgidential Space Standards lor Government Officers and Employees

Category of Officer / | Pay Scale IMouse Renl Allotable Floor
gH:[ﬂoyee éradc Pay Scale (Tk.) (Tk.) Arcas- sft

1 23,000.00 12,650.00 1800
Z 19,300.00 10,615.00
3 16,800.00 G.240.00 1500
4 15,000.00 B.250.00

Class T 5 13,750.00 7,.562.50
(i 11,000.00 6,050.00 1250
7 0.000.00 4,850,000
& 7400, (1) 4,070.00
9 6, 800.00 3,740.00 1000

Class II 10 5,100.00 2.805.00
11 410000 2.255.00
12 3,700.00 2,035.00
13 3,500.00 1,925.00 800
14 3,300.00 1,815.00

Class Il 15 30000 | 1,705.00
16 3,000.00 1,650.0{
17 2,850.00 1,567.50 a00
1% 2,600.00 1,430.00

Class IV 19 2,500.00 1,375.00
20 2,400,040 1,320.00 500

The middle income-group combined represents approx.28 percent of the city

population but cover nearly 63 percent of the residential Jand. Density in these arcas

may range from 30-400 persons/acre {124-988 pertha). This wide range is rellection

of the signilicant variation within the group. There is also a high disparity of income

between different income levels of the Middle class. Urban middle class became a

dominant power towards the end of colonial period. It gave leadership to all socio-

cultural and political activitics. After the independence this dominance lead to the

planning of housing that only catered only to their need.
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CHATFTER 3
HOUSING POLICY
3.1 Introduction

Housing could be generally termed as a habitable shelter bul its meaning
stretches far from merely a shelter. Tt is the total living environment including
dwelling units, land, the neighborhood services and wtilitics nesded for the well being
of its inhabitants. 1lousing is one of the basic beings, which provides sccurity and
sense of belonging to the owner. The pre-mequisite for health and comferl is proper

housing.

Bangladesh, like many other developing counirics face an acute shorlage of
affordable housing both in the urban and vural areas. The housing shortage was
cstimated in 1991 to be 3.10 million units out of which 2.15 million unils in rural
areas and (0 95 million units in urban areas. The shorlage was projected to be 5.0
million by the end of the year 2000. The government is fully aware of the problem

and various steps are being undertaken to eounter it.

The Mational Housing authority has been the principal public sector agency
engaged in solving the enormous housing problem of the country, parlicularly for the

poor, the low and the middle-income group of people.

The end of the British rule and the parlilion of the subcontinent resulled in
migration of million of Muslim refugees flocked inlo the four main cities of
Bangladesh and started living on vacant government lands in these citics. They
erected makeshifl houses ercating unplanned and unhygienic condition. The inllux of
these refugees also produced tremendous strain on the existing services and
infrastructures. Jn view of this sitwation the then govornment cocated housing wing
under the Works, Power and lrigation Ministry in 1958, The povernment undedook
housing programs throughout the countey in order to rehabilitate the refugees and the
local low and middie-income families in an organized way. The housing wing was
upgraded to the present Housing and Settlement Directorate in 1971 after successiul
completien of the refugee rehabilitation program. To ascertain shelter for all by 2000

the Democratic government now formulating Naticnal Housing  policy 2004,
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considering the present need of the couniry. In ihe light of the National Housing
policy, the national Assembly has adopted and approved the Nationmal Fousing
Authority (NHAY Act, 2000, in accordance with ihe act, Housing and settlement
direction (HSD) and deputy Conunissioner Settlement (DCS) office have been
abolished and a new organization NHA has been formed by merging these two
otpanization. The National Housing authority Acl 2000 has been implemented on the

15" Tuly 2007 through the government notification.

The tibeiation of Bangladesh brought about an influx of tural population to ihe
urban argas, Bangladesh has an agriculture-based economy and maost of its rural
pepulation is dependent on agriculture. There is & huge surplus of labor in the rural
areas, as only farming cannot support all the rural population. As a result, they remain
unemployed or under employed for most of the year, These population along with the
millions alfected and uprooted by the war of 1971 migrated to the cities in search of
jobs and better life. Most of them stared squalting on the government owned vacant
land like the road rescrve; railway stations sides of railway tracks, launch terminals
and market places. These poor people lived in appalling conditions, totally unfit for
human habitation without the presence of any sanilary or utilily fzeilities. As a result,
an unhecalthy condition was created causing serious threat to the public health and the

overall environment of these citics.
3.2 National Housing Poliey

Government of Dangladesh has adopted 2 National 1lousing Policy, Salient

Features of National Housing Policy of Bangtadesh are stated below [6]:

3.2.1 Objectives

The main objectives of the National Housing Policy are:

« Ensure housing for all with particular emphasis on the disadvantaged,
destitute, the shelter less poor and the low and middle-tncome group of peaple.

»  Make available suitable land for housing at affordable price.

e  Developing mechanisms o discharge formation of slums and squartler

settloments, unauthorized constructions and encroachments.
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» Mobilization of resources for housing through personal savings and financial
institutions.

s Developing institutional and legal framework for facilitating housing.

¢« Providing encouragement to universitics, rescarch institutions and rescarch

conters for research on housing oricnled.

To achieve the above objectives, the strategy of the govermiment is o act as a
promoter and facilitator and also as a provider to a limited extent. The salient featurcs

of the housing strategy envisage the Wational Housing Policy is:

# Housing will be given duc priority in the national development plans.

s The role of the government in houwsing will be to supply service land at
reasonable price and to help, create and promote housing finance institutions.

»  Efarts will he made to increase affordability of the disadvantaged and the
low-income proups through providing credit for income generation.

= TImprovement and rchabilitation of the existing housing stock will be given
priority by the government alongside new housing.

» Encroachmenl on public land and unavthorized constructions will be
discouraged.

» Iacilities incremental house building and ensurnc wider application of
MeSQUECCS.

# Conservation of the natural environment and preservation of cultural heritage

in new housing projects.

3.3 National Urban Sector Policy

In addition to Wational Housing Policy a NWationat Urban Sector Policy has
alrcady been drafted which will provide a framework for social, economic, cultural and
political-instinuional susainabilie. The policy envisions strengthening the benelicial
aspeets of urbanization and at the same time, effectively dealing wilh ils negative
canseguenees in order 10 achieve sustainable urbanization. It aims to work towards a
decentralized and participatory process of urban development in which the central
gavernment, the local government, the private sector and the civil society have their rales

o play [7]. -
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3.3.1 The major objectives of National Urban Sector Policy for Bangladesh will
aim to

« Ensure regionally balanced urbanizalion through diffused development and
hierarchically structured whan system.

¢ Facililale ecomomic development, cmployment generation, reduction of
incquality and poverty eradication through appropriate regulatory framewaorks
and infrastructure provisions.

» Ensure optimum utilization of land resources and meet increased demand for
housing and urban services through public-private and other partnerships.

» [Protect, preserve and enhance urhan environment, especially water bodics

* Devolve authorily at the local urban level and strengthen local govemments
through appropriale powers, resources and capabilitics so that these can take
effective responsibility lor a wide range of planning, infrastructure provision,
service delivery and regulatory functions

= Involve all sectors of the community, in participatory decision-making and
implementation processes

¢ Ensure social justice and inclusion by measuvres designed to increase the
security of poor people through their access lo varied livelihood opportunities,
securc tenure and basic affordable services.

» Tuke inlo account particular needs of women, men, children, youth, the elderly
and the disabled in developing policy responses and implementation,

o  Assure health, safety and securily of all cilizens fhrouph multifaceted
initiatives 1o reduce crime and violence,

s Protect, preserve and enhance the historical and culiural heritage of citics and
cnhance their aesihetic beauty

= Develop and implement urban management strategies and governance
arrangements for enhancing complementary roles of urban and rural areas in
sustainable development

. fEnsure good governance by cnhancing transparency and establishing

accountability.

v
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3.3.2 Major dimensions of the policy
L. Patterns and processes of urbanization

2. local urban planning: at present, only four cities have their own planning
cominissions

3. Local economic development and employmoent
4. Urban local Ainance and resource mobilization

5. Urban management: this is needed sinee curently Bangladesh lacks effective
management sysicms

6. Urban housing

7. Urbhan poverty and slum improvement
3. Uirban covironmental management

9. Infrastructure and services

10, Urban transportation

11. Health and education

12, Social structure

13, Gender concerns

14, Utban children, ages and the disabled and the scavengers
15, Urban reercation

16, Cultural and aesthetic development
17. Rural-urban linkage

18. Law and order

19. Legisiation

20. Urban governance

21, Training

22 Research and intormation,
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CHAFPTER 4
PROJECT DESCRIPTION

4.1 Introduction .
From the discussion of previous chapter it’s clear that low and middle-income
people of Bangladesh are facing tremendous sheller crisis. Shelter, as ane of the basic
needs of human being state shouid take the initiative 1o provide shelter to all of its
inhabjtants. ‘Fhough govemment suffers severe fund crisis he may imvites invesiors in
housing preject to provide affordable shelter to its population. In this chapter a project
would be designed tor middle income group of the country. Though middie income
group 1s less vulnerable than the Jow income group, but it's relatively easier to design
a project for middle income group. A project to solve the shelter crisis of low income
group requires larpe and complex efforls which are beyond the discussion this project.
Rajdhani Unnayan Kartripakkha (RAJUK) being the prime agency for the
planned development of the 13haka city has implemented several housing projects like
Banani, Gulshan, Paridhara, Uttara etc model lown projeets which are the prime
residential areas of the country. At present RAJUK is implementing Purbachal New
Town Project that will develop 6150 acres of rural land to wurban arca that will
accommodate more than one million populations. Purbachal will be a completely new
city which will be well planned with sufficient number of residential plots for
different categories people including very rich to urban poor, One of the imponant
features of Purachal project is that it has reserved six prime locations as high-rise

apartment block which covers 252.26 acres of land. Imporiant features of Purbachal

project is stated helow: \
(1. Name of the Projecl :  Purbachal New Town Project
02. Sponsoring Ministry : Ministry of Housing & Public Works
03. Exccuting Agency . Rajdhani Unnayan Kartripakkha (RAJUK)
04. Project 'Ir'eﬂure : 17 (Seventeen} Years
05. Project (fost : Tk, 3,000 Cr,
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06. Sowrce of Fund ¢ RATUK’s own Fund

07. DBackground :  Rajdhani Unnayan Karripakkha {RAJUK) has
taken initiative to expand Drhaka in planncd and
sustainable way. For this rcason RAJITK is
implementing  Purbachal New ‘lown Project
where thers is a provision to accommodate
65,000 no.s of apartments at high-rise buildings
for low and middlc income people. Due to acute
sheller crisis RAJUUK should implement the
apariment project immediately.

08, Area 1 6130 acres out of which
4500 acre in Narayangaj disirict,

15300 acre in Kaliponj district and

150 acre in Dhaka district for link road.

09. Plot Area : G000 acre: 2428.11 hectare or
2428 sq.km or
0.375 sqm

10, Wo.of Plots + Residential: 29 004

Commercial: 3,000
Total: 34,000,

A high-rise apartment construction project has been designed on the basis of
“Migh-rise Apariment Dock™ of Purbachal project. The Hligh-rise Apariment Block’s
of Purbachal covers 252,26 acres area where 65,000 units of apariment construction is
passible, These apartmenls should be desicned for middle income proup zencrally.
Tor initial asscssment two types of apamment has been considered: Type-A of 1100
st and Type-B of 800 sfi. Each apartment building shall be 20-storicd apariment
building. A brief outline of the propesed High-rise apartment construction project is

cutlined in next paragraph.
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4.2 Project Descriptinn

01.

02,

(4.

05,

06,

07

08.

09,

Name of the Project

Sponsoring Ministry

Executing Agency

Project l'enure

Project Cosi

Source of Fund

Prajoct Location

Objective

Background

Construction of ATordable Aparimenis for
Middle-Income People

Minisiry of Housing & Public Works

ILajdhani Unnayan Kariripakkha (RAJUK)

10 (Ten) Years

Tk, 126%2.14 Cr.

BATUK's own Fund

“Purbachal New Town Project” Area, RAJURK.

4) To provide shelter 1o middle-income people at
an affordable price.

b To reduce shelter crisis.

¢} To provide sate and environmental community
living facilitics.

Rajdhani Unnayan Karripakkha (RAJIK} has
taken initiative o expand Dhaka in planned and
sustainable way. For this reason RAIUK is
implementing Purbachal New Town Project
where there is a provision to accommodate
63,000 nos of aparbments at high-rise buildings
for low and middle income people. Due to acute
shelter erisis RAJUK should implement the

apartment project immediately.
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4.3 Technical Matters

The design concept for the proposed affordable housing development is based on

4 main design objcclives:

To provide homes that meets certain minimuin standards at the lowest possible

prices.

To provide reasonable qualily [iving environment in a landscaped setting.

To utilize effcient and economical construction method,

To provide specifications that meets the expectations of purchasers.

The developiment shall be distributed as follows:

al T'ype A- 1100 sft - Medium cost homes

b) Type B- 800 =1l - Low-medium cost homes

4.4 Cost Breakup

Cost of the major items of the project is presented below:

Table 4.1 Cost Break-up

gl Estimated Investent | % of the
Na Cost Component Cost (Tk. { Less@5% | Cost(Tk. | Total
) In Cr.} In Cr.} Cost

| Land Purchascd: Doevclopment

Cost (LPDC) 305.23 15.26 280.97 2.29
2 Apartment Construction Cost

{ACC) 11563.52 57818 | 10985.34 86.71
3 Uttlity & Others Cost {(UTC) 578.18 28.91 549.27 4.34
4 Road Coenstruciion Cost (RCC) 21.15 1.06 20.09 .15
5 Contingency & Overhead Cost

{(COC) 26724 43.36 323.90 6.50

Tolal 13335.34 1266857 | 104.00

Detailed Estimate is annexed at Appendix-A. The estimate is prepared on the
basis of Plinth Arca Rale of PWD Schedule of Rates/2006, which differs from the

actual price in most of the cases. For this reason the investment cost is calculated 5%

less fromm the cstimated cost. After detail design the cost may change from the

cstimated one. Project cost also depends on project duration, natural calantitics. and

political situation, availability of local material and manpower and obviously

atlocation of adequate finance.

At this project the development cost per sit stands: Tk, 2076.12.
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4.5 Project Magnitude

By any measure, the scheme involves a massive undertaking in terms of (he

magnitude and pace of construction that needs to be undertaken.

-

The following figures give a sense of the scale of the project:

MNumber of Unils

Types of Units

Construction Cost/sit

I'otal Cost

Minimum Pricc of Type-A
Unit

Minimum Price of Type-B
1Tnit

MWumlber of Locations (citics)
Number of sites

Number of packages

Total Net Floor Area

Total Gross Ploor Area

Total labor emploved

32

65,132 No.s

Two Types:

Type A: 1100 501, 290716 No.s
Type B: 800 50, 353416 No.s
Tk. 2076.12

Tk, 12668.57 Cr.

Tk. 22,83,732.91

Tk. 16,60,8%6.66

01
06

30-35
369070.75 sqm
1021199.55 sqm
10,000-12,000



CHAPTER 5
FINANCIAL APPRATISAL

3.1 Introduetion

The process in which a business determines whether projects such as building a
new plant or investing in a long-term veniure are worth pursuing is known as "investment
appraisal” or “Capital Budgeting”. Oftcntimes, 2 prospeclive project's lifctime cash
inflows and outflows are assessed in order to delermine whether the returns gencrated
meet a sufficient target benchmark, Ideally, businesses should pursuc all projects and
upporlunities that enhance sharcholder valye. However, because the amount of capital
available at any piven time for new projects is limited, management necds (o use capital
budgeting technigues to determine which projects will yield the most return over an
applicable period of time. Popular methods of capilal budgeting include nei prescnt value
(NPV), internal ratc of return {IRR), discounted cash flow (DCF) and payback period. In
this Appraisal process Net Present Valuc (NPV), Toternal Rate of TReturn {IRR),
Frofitability Index and Payback Period would be applied [9][10].

3.1.1 Cash Flow

Cash Flow is a revenue or expense stream that changes a cash account over a
given period. Cash in-flows usually arise from one of three activities - financing,
aperations or investing - though they also occur as a result of donations or gifts m the
case of personal finance. Cash out-flows result from expenses or investmenis. This holds
true for both business and personal finance. An accounting statement - the statement of
cash flows - that shows the amount of cash eenerated and used by a company in a given
petiod. caleulated by adding non-cash charges (such as dopreciation) to net income after
taxes. Cash flow can be attributed to a specific project, or 1o a business as a whole. Cash

flow can be used as an indication of a company's financial strength.

In business as in personal finance, cash Aows arte essential to solvency, They can
be presented as a record of something that has happencd in the past, such as the sale of a
particular product, or forecasted into the future, representing what a business or a person

expects to lake in and to spend. Cash flow is erucial to an entity's survival. Having ample
)
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cash on hand will cnsure that creditors, employees and others can be paid on lime. If 4
business or person does not have enough cash lo support its operations, it is sald to be
insolvent, and a likely candidate for bankruptey should the inselvency continue. Analysts
to gauge [inancial performance often use the sitatement of a business's cash flows,
Companies with ample cash on hand are able to invest (the cash back into the business in

order to pencratc more cash and profit,

Net Cash Flow {(NCF)} = Cash Inllow — Cash Out{low - -{5.1)

5.1.2 Discount Rate

hseount Rate is the interest rate 1hat an eligible depository mstitution i3 charged
to borow short-ierm Tunds dircetly from a Federal Reserve Bank. The interest rate used
in determining the present value of future cash flows. This type of borrowing from the
Fed is lairly limited. Institutions will often seek other meaps of meeting short-term
liquidity needs. The Federal funds discount rate is one of two interest rales the Fed sels,
the other being the overnight lending ratc, or the Federal funds rate.

5.1.3 Proftability Index
Profitability Index is an index that attempts to identify the relationship between

the cosls and benefits ol a proposed project through the use of a ratio caleulated as:

PVof Future Cash Flnw_
Initial Investment

Profilability Index = -~ e R {3.2)

A ratio of 1.0 is logically the lowest acceptable measure on the index. Any value
less than 1.0 would indicate ihat the project’s IV is less than the ininal investment. As
values on the profitability index increase, so does the financial atiractiveness of the

proposed project.



5.1.4 I"ayback Period
Payback Period is the length of time required to recover the cost of an invesiment.
Calculated as:
Cost of DProject

Payback Period = —- 5.3
ayback Tenot Anmual Cash  Inflows (3-3)

All other things being equal, the betler investment is the one wiih the shorter payhack

peniod. There are two main problems with the payback period method:

1. It tgnores any benefits that occur afier the payback period and, therefore, docs not

measure profitability.
2. It iznores the time value of money.

Because of these reasons. other methods of capital budpeting like net present value,

inlernal rate of return are generally preferred.
3.1.5 Internal Rate of Return (IRR)

The Inlemmal Rale of Retumn {IRR) is the discount rate that gencrates a zere net
present value for a series of {uture cash flows. This essentially means that IRR is the rate
of relurn that makes the swn of present value of luture cash Mows and the final market

valuc ol a project (or an investment) cqual its current market value.

Internal Rate of Return provides a simple *hurdle rate’, whereby any project
should be avoided if the cost of capital exceeds this rate. Usually a financial calculator
has o be used to calculate this IRR, though it can also be mathematically calculated using
the fullowing formula:

CF CL, CF, CF

Fy +—t— ~+ TH———————— iy NN PO—— )
(1+1) {1+ (l+1) (1+1"

-

In the above formula, CF is the Cash Fiow generated in the specific peniod {the
last period being *n'). IRR, denoted by *1° is to be calculated by employing trial and emror

method.
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Internal Rate of Return is the lip side of Net Present Value (NPV), where NIV is
the discounted valuc of a stream of cash flows, generated from an investment. IRR thus
computes the break-even rate of reium showing the discount rate, below which an

investment results in a posilive NPY.

A gimple decision-making criterion can be stated o accept a project if its Internal
Rate of Return exeeeds the cost of capital and rejectled if this IRR is less than the cost of
capital. However, it should be kept in mind that the use of IRR may result in a number of
complexities such as a project with mulliple IRRs or no IRR. Morcover, IRR neglects the

size of the project and assumes that cash flows are reinvested at a constant rale.

In IRR calculations, positive cash [lows are assumed to be 'paid’ instantly to the
investor who can use them jmmediately to reinvest on a new projecl. But in reality, the
positive cash flows are not paid instantly to the investors, but rather kepl by the "project
management entity' (ie: ventlure capital firm, department owning the project...) until the

end of the project.

5.1.6 Net Present Value (NPV)

The final method of invesiment selection 13 to determine the Net Present Value
(NPV) of an investment. Net Present value (NPV) is the difference belween the present
value of eash inflows and the present value of cash outflows. NPV is used in capital
budgeling to analyze the profirability of an investment or project. NPV analysis 18
sensilive to the relability of futurc cash inflows that an investment or project will yield.

The Fonnula is:

T 0
NPV = . C == o oo ---= (5.5)
21 a+nt

NPV compares the value of a dollar teday to the value of that same dollar in the
future, taking inflation and relurns into account. If the NPV of a prospective project 1s
positive, it should be accepled. However, 10 NPV ig negative, the project should probably

be rejected because cash Slows will also be negative.

h
u
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5.2 Criteria Fixation
Before detailed fersibility analysis it is imponant 1o estimate cost of the project

and select the perfect ty pe of building snitsble for the project.
5.2.1: Building Type & Cost selection '

y

",

Initially cost estimate was prepared for 6 types of building: 6 storied, 10 storied,
15 gloried, 20 storied, 25 sioried and 30-storied building. Then for each type of building

pmject cost, no. of apartment unit, cosl per sft, consequent population and population

density was estimated. The results are presented in Table 5.1 & Figure 5.1.

Table 5.1 Project cost and other parameters

Storey | Project No. of Cost/ | Family | Person/ | Population | Area | Density
Cosl Apl, Unit s family (rere)
b 3059.58 17140 §1,905.33 | 17140 4.72 80,901 25226 | 320.70
10 364,30 | 30852 ]127271.04 | 30832 4.72 145,621 | 25226 | 577.27
15 $9556.37 47992 ] 2,125.41 | 47992 4,72 226,522 | 252.26 | 897.97
20 - 1'12668.57:] 11651325 :2,076.12° 11 65132 #3472 £:5] 307,423 :27252.26 F:1218.68
25 | 1589995 | 82272 | 2,062.83 | 82272 4.72 388,324 | 252.26 | 1535.38
30 1 19307.40 | 99412 |2,073.02 | 99412 4.72 469225 | 252.26 | 1860.08
Cortatt s Starey Curve

5

c .

g

g

U

Figure 5.1 Coslfsfi vs Storey cunve
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Irom figure; 5.1 it is found that cost/sfi is lowest for G-storied buildings and it
increases with the stomey and above 20-storey it becomes almost (lal without showing
significant changes. But population density and project cost increases linearly with ihe
increase in storey. 20-storicd building provides 65,132 no. units of apartments for which
sulficient space is allocated in the “Purbachal™ city. Considering all ihese criteria 20-
stomed building is sclected for this project. Another important reason is 1f more than 20-
stoned building is selected then it will increase the cstimated population density of the
“Purbachal” cily which may cause environmental pollution and excess pressurc on the

utility services system of the whole city.
5.2.2 Selection of Payment Mcthod

5.2.2.1 Sclection of Maximum Monthly Installment

As it was discussed in previous chapter of literature review a salary structure of
govt. official was prescnted at Table2.2: Salary and Allotable floor space for govt
official. Another table was‘presented showing 1he average monthly income of the urban
population of the country. Considering all these it is wisc to keep the monthly installment
below Tk. 10,000,

Formula Used for the caleulation of monthly installment is:

Byl
A=P | M7 (+ 8y ] £ )
B+ 80 "

Where,
A= Monihly Installmeni
P=Total amount of to be paid after down payment
R= lnterest Rate
n= Payimment Period {in Years)

m=No, of Months in *n” period
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5.2.2.2 Selection of Down payment
Fore the similar reason stated in above seclion down payment should not exceed
the amount that 8 government official can gather or accumulate at welfare or GP fund due

his service benefit.

5.2.2.3 Sclection of Payment Period

If paymont perigd 18 longer monthly installment will be lower. Bat if it is
cxlljcctcd thal a govl. ollizial may pay his monthly installment from his salary as “hire
and purchase” basis, the paymeni period must notl exceed 25 years. In ims way a
government officer can pay his monthly installmeni from the house rent portion of his

salary.

5.2.2.4 Sclection of Interest Rate
If interest rate 18 higher monthly installment would be higher and vice versa. As
the government himsell without any bank financing would initiate the proposed project

so initially interest rate might be considered 1% only.

3.2.2.5 Selection of Mode of Payment
Selection of mode of payment 1s very important {or this project. The main
philosophy of selection of mode of payment 15 that the payment would be madce as “hire

and purchase” basis. Scycral trials were parformed 10 get the resull.

5.3 Financial Appraisal

For financial apprasal of this project several types of payment mnethod have been
considered. As this is projecl 1s proposed for Govt. agency to execute, 50 it was laken into
account that the project would be “no prolit no loss” project. The discount factor was
considered 12% thal 15 accepted planning commnission. As cash inflow depends on
payment period and mode of payment 50 several trials were performed, 28 no.s of ihem
are presented in Appendix-5, 2 no.s of sample arc presented in tabolar format (Table 5.2

& Table 5.3).
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The important abbrevialions used in the different tables are listed below:

NPY
IR
Pl
DP
DPA
DPB
MI
MIA
MIB
PD
PP
Int

I+

NI
(oB

Net Present Value

Internal Rate of Return

Profitability Index

Down Payment

Down Payment for Type-A (1100 sli) Apartment
Down Payinent for Tvpe-B (800 s{i) Apariment
Monthly Installment

Monthly Installment for Type-A (1100 sfi) Apartment
Monthly Installment for Type-B (800 sft) Apariment
Project Duration

Payment Period

Intercst Rate

Feasible

Nat Feasible

Govermment of Bangladesh

Values in parenthesis denoles negative value,
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Table 5.2 Sample ol Trial-6

Sensitivity Analvsis

Tralé: DEF-5,PP-20,Int-10,P1>-28

Year Cash Inflow | Cash Gutflow | Net Cash flow (NCF)
Y- 0.00 179.05 -179.05
Y-1 0.00 530.58 -530.58
Y-2 (.00 969.99 -969.9%
Y-3 0.00 131275 -1312.75
Y-4 0.00 175216 -1752.16
Y-5 403.12 239333 -} 990.2]
Y-6 679.56 2041.80 -1362.24
Y7 956.00 1602.39 -646.39
Y-8 1232.43 1162.97 69.46
Y-5 1508 87 723.56 785.31
¥-10 625.03 0.00 625.03
¥-11 1382.18 0.00 1382.18
Y-12 1382.18- 0.00 1382.18
Y-13 138218 0.00 138218
Y-14 138218 0.00 138218
Y-15 138218 0.00 1382.18
Y-16 1382.18 0.00 1382.18
Y-17 1382.18 0.00 1382.18
Y-18 1382.18 0.00 1382.1%
Y-19 1382.18 0.00 1382.1%
Y-2( 1382.18 0.00 1382.18
Y-21 1382.18 0.04 1382.18
Y-22 138218 0.00 1382.18
Y-23 1382.18 0.00 382,18
Y-24 382,18 0.00 138218
Y-25 110575 (.00 110573
Y-26 82931 (.(H) 72931
Y-27 552.87 0.00 552.87
Y-28 276,44 0.00 27644
Taotal 2751993 12668.57 14851.36
Y 2724746 12543.14

Averapge Inflow 948.96

Net Present Value NPV {1,765.64)
Internal Rate of Return IRR 8%
Profitability Index Pl 2.17
Payback Period 13.3
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Table 5.3 Sample of Trial-7

Sensilivity Analysis

Trial?: DP-5,PP-20,Int-10,PD-23

Year Cash Inflow | Cash Outflow | Net Cash flow (NCI¥)
Y-0 403.12 179.05 224 (8
¥-1 679.56 530.58 148 98
Y-2 056.00 069.99 -14.00
Y-3 1232.43 1312.75 -80.32
Y-4 1508.87 1752.16 -243.29
Y-5 625.03 2393.33 -1768.30
Y-6 1382.18 2041.80 -659.62
¥-7 138218 160239 -22020
Y-8 138218 1162.97 219.21
Y-9 1382.18 723.56 658.62
Y-10 1382.18 0.00 138218
Y-11 138218 0.00 1382.18
Y-12 138218 0.00 138218
Y-13 138218 0.00 1382.18
Y-14 138218 0.00 138218
Y-15 138218 (.00 138218
Y-16 1382.18 0.00 138218
Y-17 138218 0.00 1382.18
Y-18 135218 0.00 1382.18
Y-19 138218 0.00 1382.18
Y20 1103.75 0.00 1105.75
Y21 82931 0.00 §29.31
Y-22 552.87 0.00 552.87
Y-23 276.44 0.00 276.44
Total 27519.93 12668.57 14851.36
Py 2724746 1254314

Average Infllow 1146.606

Net Present Value WPV 1,872.08
Internal Rate of Return IRR 0%
Profitability Index Pl 217
Payback Period 11.0

Results of remarkable 28 no s of trials are presented in Table 5.4

42




Tablc 5.4 Trial Results

Trial | PD | PP | DP Int NPV IRR | Profitability | Payback | Remark
(Yr) | (Yr) | (%) | (%) (%o} Index I'eriod

] 3: 25 Q 1| (469681 - 1.01 33.6 NF
2 28 25 0 1| (292439 -- 1.13 25.6 NF
3 3 25 0 13| (2058.98) 8 2.68 12.7 WNF
4 28 20 { 1| {4167.83) - 1.10 26.4 WF
5 28 20 5 1| (4018.200 -~ 1.09 26.5 NF
6 28 20 5 13| (1765.64) 8 2.17 13.3 NE
7 23 20 5 L0 1872.08 0 2.17 11.0 F
g 23 20 5 6.17 1.13 12 1.66 14.4 F
9 23 20 10 & 81.11 13 1.61 14.9 F
10 | 23 20 20 5 21.82 12 1.45 16.6 F
11 19 15 30 1 (209.78) 19 1.05 18 NF
12§ 19 15 30 2 50.31 -- 1.11 17.1 NE
13 19 15 | 33 2 163,18 -- 1.10 17.2 NI
14 1 19 15 60 1 616.99 -- 1.04 18.3 NF
15 14 10 50 1 1064.84 -4 1.03 143.7 NF
16 | i4 10 50 10 2574.34 -- 1.29 10.9 NI
17 14 10 73 1 183(1.45 - 1.0}1 13.8 NF
18 14 10 80 1 1983.57 {) 1.011 13.9 F
19 19 14 80 1] {(1614.51) {) 1.011 18.8 NE
20 19 10 g0 35 .36 12 130 12.6 F
21 10 5 80 1 2118.95 0 1.00 10.0 F
2 110 5 75 1 1999.67 0 1.01 9.9 F
23 10 5 70 1 1880.39 0 1.01 9.9 F
24 | 10 5 65 1 1761.12 0 1.01 9.9 F
25 10 5 90/2 1 617.19 0 1.00 10.0 F
20 10 5 [ 10072 1 620.61 0 1.00 10.0 F
27 | 33 25 30 5 16.29 12 1.50 19.3 I
28 | 33 28 | 426 5 3.35 1] 1.1% 244 F
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Table 5.5 Summary

Tnal | PD | PP DF | Int DP-A DE-B MT-A MI-B | Remark | Service Option
{(Yr) | {(Yr.) | (%) § (%) Done
(Y1)

1 33 25 0 ] 0 (0| 769437 | 5595.9] NF 0

2 28 25 0 ] 0 0| 768437 | 359591 NI 0

3 33 25 0 10 0 0| 20,580.79 | 1496785 NF 0

4 28 20 0 1 0 0]10494.01 | 7,632.01 NF 5

5 28 20 5 1 | 114186.6457 | 83044.8332 | 996931 | 7.250.41 NF 5

6 28 20 3 10 | 114186.6457 | B3044.8332 | 20,763.56 | 15,100.77 | NF 5

7 23 2} 5 10 | 114186.6457 | 83044.8332 | 20,763.56 | 15,100.77 F 5 Option-1
8 23 20 5 | 6,17 | 114186.6457 | 830448332 | 15,676.23 | 11,400.85 F 5 Option-2
b 23 20 10 6 22837329 | 166,089.67 ] 14,651.97 | 10,655.98 F 5 Option-3
10 23 20 20 5 45674658 | 332,17933 | 12,007.27 | 8§,732.56 F 5 Option-4
Il 14 15 3 1 685,119 87 498 26900 | 9559.64 | 695247 NE 10

i2 197 13 30 2 685.119.87 | 498,269.00 | 10270.10 | 7.469.10 WF 10

13 19 15 33 2 753,631.86 | 54809590 | 982895 ] 714905 NI i0

14 13 15 50 1 | 1,141,86646 F 83044833 | 682832} 4.966.05 NI 10

15 14 10 50 i1 |1,141,86646 | 353044833 | 990483 726901 NF 15

16 14 10 50 10 | 1,141,866.46 | 830.448.33 | 14,965.14 | 10,883.74 | NF 15

17 14 10 75 1 | 1,712,799.68 | 1,245,672.50 | 499745 | 3,634.51 NF 15

18 14 10 80 1 | 1,826,986.33 1 1,328,717.33 | 3,997.96!1 2,907.60 E 15 Option-5
19 19 10 80 1 }1,826,98633 | 1.328717.353 | 399796 290760 | NF 15

20 15 1{) 80 35 | 1,826,986.33 | 1,328,717.33 | 3,997.96 | 2.907.60 F 13 Option-6
21 10 5 80 1 | 1.826,986.33 | 1.328,717.33 | 7.801.01 | 567346 F 2} Option-7
22 10 5 75 1 11,712.799.68 | 1.245,672.50 } 9.751.26 | 7.09L85 r 20 Option-§
3 10 3 0 l 1,598,613.04 | 1,162 627.66 | 11,701.51 | B510.19 r 20 Option-9
24 10 3 63 1 1,484 42639 | 1,079,582.83 | 13,651.77 | 9,928.56 F 20 Option-10 |
25 10 5 90/2 | 2,055359.62 | 1,494.807.00 | 3,500.50 | 283673 F 20 Option-11
26 10 5 [100/2] 1 | 2,283,732.91 | 1,660,896.66 .00 0.60 F 20 Option-12
27 33 25 30 3 A85,119.87 | 498269001 9.306.50 | 6,768.40 F 0 Option-13
28 33 28 | 42.6 1 07287022 | 70754198 493617 | 3,589.94 b 4 Option-14
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Takble 5.6 Scleclion of Alternatives

Option PD |FP | DP DP-A BP-B MI-A MI-B Service | Comments Alternative
(Ye) | (Y1) | (%) Dhuration
{Yr.)
Option-1 | 23 20 5 114,186.65 | 83,044.83 20,763.56 | 15,100.77 | 5 M1 high,
Linacceptable
Opton-2 | 23 20 5 114,186.65 | 83,044.83 1567623 | 11,400.89 | 5 MI high,
Unacceptable
Option-3 | 23 20 10 22837329 | 166,089.67 | 14,651.97 1 10,65598 | 5 MI high,
Unacceptable
Option-4 | 23 20 20 456,746.58 | 332,179.33 | 1200727 | 873256 |5 MI high,
5 Unacceptable
Option-5 | 14 10 20 1,826,986.33 | 1,328,717.33 | 3,997.96 | 290760 |15 DP high,
Unacceptable
Option-f 19 10 &0 1.826980.33 | 1,328,717.33 | 3,997.96 | 290760 |15 P high but Alternative-1
- acceptable
Option-7 | 10 5 30 1,826,986.33 | 1,328,717.33 | 7.801.01 | 5,67346 | 20 DP high but
acceptable
Option-8 | 10 5 75 1,712,799.68 | 1,245.672.50 | 9,751.26 | 7,091.83 | 20 DP high but Alternative-2
acceptable
Option- | 10 5 70 1,598,613.04 | 1,162,627.66 | 11,701.51 | §,310.19 | 20 MI & DIP high,
Unacceptable
Option-10 | 10 5 65 1,484.426.39 | 1,079,582.83 | 13,651.77 | 992856 | 20 MI & DP high,
Unacceptable
Option-11 | 10 5 o2 | 2,055,359.62 | 1,494.807.00 | 3,500.50 | 283673 | 20 M1 very low, DP Alternative-3
high but Acceptable
Cption-12 | 10 3 L00/2 | 2,283,732.91 | 1,660.856.66 | (.00 0.010 20 MI very low, DP Alternative-4
a T T high but Acceptable
Option-13 | 33 25 S0 685.119.87 49826900 |9.30656 |6,76840 |0 Acceptable subject | Alternative-5
to condition
Option-14 | 33 28 42.6 | 97287022 FO7.541.98 4,936,177 | 358094 [0 Acceptable subject | Alternative-6
to condition




3.4 Findings

In this section all the alternaiives will be analyzed elaborately and a final decision will

he 1aken,

Alternative-1 In this proposal a person will be cligible to get an apariment (type-A) after 15
years length of service. He has to pay Tk. 18,26,986.33 as an initial down payment and then he
will get the ready apartment handed over to him and then he will pay Tk, 3,997.96 only per
month. Most week point of this alternative is to collect or pather Tk, 18,26,586.33 in weltlare or
GP fund or others within only [5 years of scrvice in government agencies in our country, So this

13 not a very good solution.

Altcrnative-2 In this proposal a person will be eligible to get an aparument {type-A) after 20
years length of service. He has to pay Tk. 1,712,795.68 as an initial down payment and then he
has to wait 5 ycars to get the apariment handed over to him and meanwhile he will pay Tk.
9,751.26 per month. Afier 5 years he will gel the full ownership. Most week point of this
altemative {s to during the 5 years of construction period he has to pay the installment (housc
rent portion of his salary plus more} but he will have slay some where else where another house

rent he will have to pay . 50 thtg s not a very praclical solution.

Altcrnative-3 In this proposal a person will be eligible fo get an apariment (type-A) after 20
years length of service. He has to pay Tk, 10,27,679.81 as half of initial dovwn payment and then
he has to wait 5 years to get the aparmment handed over {o him and during the period of
construction he has to pay Tk. 3,900.50only per month. Afier 5 vears he will get the full
ownership payinp resi of the down pavment Tk10,27,672.81. Most week point of this
alternative is to during the 3 vears of construction period he has 1o pay the mstallment (house
rent portton of his salary plus more) but he will have stay some where ¢lse where another house

rent he will have to pay . So thig is not a very practical solulion

Aliernative-4 In Lhis proposal a person will be eligible to pet an apartinent (type-A) after 20
years length of service. e has to pay Tk. 11.41,866.45 as half of initial down payment and then
he has to. wait 5 years 1o get the apariment handed over lo lum and duning the period of

construction he has to pay nothing. After 5 vears he will gel the {ull ownership payving rest of

46

&



1

the down payment Tk. 11,41,866.45. This ahernative could be applicable to the government

employces and officers who arc able to or pather sufficient money in welfare or GP fund.

Alternative-5 In this proposal a pérson will be eligible to get an apartment {type-A) alter 2
years length of service, He has to nay Tk 6,85,119.87 as initial down payment and then he wil]
get the ready apartinent handed over 1o him and then he will pay Tk. 9,306.56 only per month.
As it is impossible to colleet Tk. 6,85,119.87 1 welfare or GP fund within only 02 years of
service in government agencies in our country so government itsell’ has lo pay the down
payment at the beginning that will be adjusted by Tk. 2,579.88 per month from the salary of the
person. Afier 23 years he will gel the ful) ownership of the apariment. So ultimately he has to
pay Tk. 11,886.44 which almost equal lo the todal salary of a class-1 government officer. Ko this

i not a very practical solution,

Alternative-6 In this proposal a person will be cligible to get an apartment (bype-A) alter 2
years length of service. He has to pay Tk. 9,72,870.22 as initial down payment and then he will
get the ready apartment handed over 1o him and then he will pay Tk. 4,936.17only per month.
As it 15 Impossible to collect Tk. 9,72,870.22 in welfare or GP fund within only 02 years of
service in government agencies in our couniry so government itself has lo pay ithe down
payment at ihe beginning that will be adjusted by Tk, 3,663.43 per month from the salary of the
person. After 25 years he will get the [ull ownership of the apartment. So ultimately he has to

pay Tk 8,599 60/month. 1 his soluticen is more practical than otheys.

S0 [rom the above discussion it is found that amongst the six alternatives alternative-6
and alternative-4 can mect most of the requirements. Alternative6 is applicable {or new officers
who have joined recently in the government service and alternative-4 i for the persons who
have already past 20 years in the service. From now alternative-6 will be temied as Solution-1

and alternative-4 will be lermed as Solution-?
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5.5 Summary

The Findings of the analvsis is presented in the 1able below:

Table 5.7 Solution

paid once and after 5

vears beflore handover Tk,
83044833 has to hc
paid.

Solution Apartment | Down Payment/ Payment Applicable
Type Monthly Payment Duration For
Solution-1 Type-A No Down Payment bul | 25 years MNewly
(1100 s} Monthly Tk, 8.599.60 recruited
Type-I3 Mo Down Payimment but
{B00O sft) Monthly Tk. 6254.25
Solution-2 | Type-A No manthly payment but | Twice Who  has
(1100 sft) Tk. 11,41.866.45 has to sufficicnt
be paid once and aficer 5 money  in
years before handover Tk, the Welfare
11,41,866.45 has to be or OGP Fund
paid.
Type-B Mo monthly payment but
{800 sft) Tk. 8,30,448.33 has to be
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CHAPTER &

CONCLUSIONS & RECOMMENDATIONS

6.1 Conclustons

Shelter crisis is a burning question of the day and it is being acute day by day.
As 1t is & constitutional right of the people to get a shelter state should come forward
ta solve the problem. Main objective of the project is to reduce the acute shelier crisis
through government initiative. But due to lack of adequale [inancing Government of
Bangladesh (GoB) should take careful decision about after detail techno £COnDmic
analysis of such big project. Long-term planning and adequate allocation of fund is
very much imporiant to make ihe project successful. As primary initiative government
* ¢an cnsure permanent shelter for its emplayecs. As government provides temporary
residence facilitics for its employees during the service length, many of the cmployecs
are worried abowt the housing after retircment, Implementing this type of project may
solve this problem and may work as motivation also, Morcover, only government has
the necessary manpower, pre-investment capability, land and other logistics to

implement such big project.

The financial appraisal performed in the thesis is considering a project
initiated by the government which is “No profit, no loss’ project. It is a little bit
critical o analyze such type of project because if financial parameiers reflect that the
project i profitable than it is discouraged. On the other hand if the financial
parameter retlects loss then the project should be abandoned. Moreaver, for fixing up
down payment and monthly installment it was in active consideration that the amount
of down payment and monthly installment should be kept within the limit of the
people. Another imporant issue was paymenl period which was limited to within the
service length of average population. Censidering all these financial analyses were
performed and it was Tfound that this type of project is financial viable and has
minimum risk to return en investment. The study did not focus on (inancial appraisal
of investment only but alse purchasing capability of the people. For this reason
monthly istallment is fixed within the reach of the middle income people of the
couniry, considering the government pay scale. ‘Though the analyses were done on 20-
stonied building projects but analysis showed that 25-storied and 30-storicd building

projcet would be also financiaily viable if environmental factors do not {nterfere.
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After detait Ninanciol appraisal two solutions stand quite feasible to solve the
housing problem of middle-income group, mostly for povernment officials. Solution-
| is for newly recruited government officer or simitar level of people who can avail an
apartment of 1100 sft by paying Tk. 8,599.60 per month or an apartment of 800 sfi by
paying Tk, 6254.25 per month, which is adjustable from his‘her salary. After 25 years
of service, full ownership of the apariment would be handed over 1o the person.
Solution-2 [s {or thosc who have passcd a long service period and may go to
etirement after 3 years. In that case they will net have to pay any monthly
installment, but they will have to pay Tk. 11,41,866.45 once and afier 5 years before
handover Tk. 11,41,866.45 has lo be patd for 1100 st apartment and Tk. 8,30,448.33
has (o be paid once and afier 5 years before handover Tk. 8,30,448.33 has to be paid
for 800 sit apariment. The sum is adjustable [rom the welfare or GI' fund of the

person.

5.1 Recommendations
To implement the project more successfully and to fix the down payment and
monilily installment accurately following recommendations are made:
» A financial appraisal should be done on actual cost and realistic project
duration.
# Caleulation ol cash inflow and oul Mow on monihly basis.
& Thorough information regarding the pay-scale especially yvearly increments,

delail ealeulation ol welfare ot GP funds, payment method of GI' fund cte.
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APPENDIX-A: COST ESTIMATE

High-Rise Apariment (20-storied) Construction Project

1. Land Development:

Block Location Plot ID Area {Katha)| Area {Acre)|

Block {1 Sector-27  [27-203.025 2601 08 41.34

Block 02 Sector-30  [30-401-001 257513 4263

Block 03 Sector-21 [21-115-002 2006.82 KER

Block 04 Sector-03  |03-102-004 1506.44 24 49
03-102-0045 1047 64 17.32

Elgck 05 Sector-02  |02-102-002 1061.11 17 54
02-102-0102a 1483.44 24 52

Block 08 Sactor-16 [15-112-001 3075 62 80,84

B Total Area 15261.26 252.26

Cost of Land Development @ 2.00 Lac f Katha: Tk.inCr.  305.23

2. Cost of Apartment Construction:

Locatton of  [No. of ost f Building Cosi(Tk. in Cr.)

Buildings Buildings  |[{Tk. in Cr.)

4-LInit {1100 sft} 20 Storied Resident al Building

Block-03 102 14.84 15613 515558

Block-{t4 131 14,84 1843 828805

Block-08 158 14 84 2344 485276

Sub Taotal 381 5801.809638

f-Linit (800 sfty 20 Storied Residential Building

Block-0H 75 2473 1854.627806

Bfock-02 70 2473 15953541280

Block-05 ¥4 2473 1053.5412488

Sub Total 233 &761.710385

Apartment Construction Cost 11563.52002

Apariment Construction Cost Tk.in Cr, 11563.52



3. Road Constructlon:

Total Covered Area

Total Area;

Rest of the Area:

Total internal road area {asslming 35%)

Cost of per sqm Road Construction:
Cost of Road Construction:

Sub Total

Add 5% for Utility & Cther Cost:
Add 7.5% for Contingancy & Overhead:

Sub Total:

Lags 5%
Tolal

4. Cost Break-up

5.1,
sqm.
5 M.
sg.m

Tk.

Total No, of Apartment of 1100 sft @ 4 unit each floor = 29718
Total No. of Apartment of 800 sft @ 8 unit each flaor = 35418

J80B00. 14
102118955
65039841
231139 79

g915.00

Tk.inCr.
Tk. in Cr,

Tk, in Cr.
Tk. in Cr.

Th.in Cr.
Tk. In Cr.
Tk, in Cr.

21.15
1183990

578.18
867.26

13335.34
866.77
12668.57

Areainsfl  §41020400.00

Location of |Nec. of No. of Apartmonts  [Sellable Fioor

Buildings Buildings Aras [sft)

A-Unit {1100 s#) 20 Storied Residential Building

Elock-03 102 7752 8527200

Block-04 131 Qo5 10851600

Block-08 158 12008 13203800

8-Unit {800 sft} 20 Storied Residential Building

Block-01 75 11400 8120000

Block-02 7a 12008 5506400

Block-05 73 12005 D606400

Total sellable floor arga 65132 61020400

Total Sellabla Floor Area

Total Developrtant Cost Tk. in Cr.

Levelopment Cost per sft Floor Area : Tk.
Say Tk.

Cost of a Type-1 Apariment (1100} sft: Tk.

Cost of a Type-2 Apartment (800) sft: Th.

-

12668.57
207612
2,076.12
2,283,732.81

1,6860,896.66



Anglysis of Apardiment Constructlan {High-Rise]

Construction of 20 Storied Residential Building
A. "Canstruction of 4-Unlt (1700 sf1) 20 Stored Rasidential Building” as Standard Typo

54

Total Plinth Arga of the structurs: sqm 464.7
[Item No.|Description Unit_[Quantity [Unit Cost (Tk.)|Cost [Tk.)
1|Soil Invastigation LS 50000.00 S0,000,00
2|Foundation
i} Foundation upto Plinth 56 M. 464 7 <4853 00| 11,595 559,10
Add cost for 1,153 concrete with
stone chips and wind load /
earthquake analysis {10% of
ilfprevious item) 1,199,365 81
3HSuper Strusture
il.Ground Floor 50 m 464.7 6532 00  3035,420.40
Total Flaor Area far 20 Storied
i)|Bullding = 18x464 7 sq.m. S0 88293 10832 63| 986,527 484 00
Add 1.5% Additional cost far 30
ifjiMPa concreta 1447,012.26
wiRoof Top s4.m 454 7 1284.00 596,674,580
Intermal water supply & sanitation
Cansidering 10% cost of
4|superstructure cost 10,160, 74915
Internal Electrification Vork
Considering 8% cost of
S|superstrocturs cost 8,128,549 32
8iGas Conneaclion
i¥2.5% of G.F. Const. Cost 75.885.51
i)|1% of other floar canst. cost 065 274 84
7|External Water Supply
i{Underground Waler Reservoir gallen 20000 34.5] £80, 000,00
i} |Foof Top Water Tank gallan 20000 20.25 405,000.00
External Electrification (includas
substation, Transformer, Pump
Motor, HTILT Line, POB charge
ete } Considering 1% of
Bisuperstructure cost 97875386
Electro-Mechanical Componeant
gLift Mo 2 2500000.00[ 5,000,000 0D
i0|Fire Fighting LS 500000.00 a00.000.00
Sub-Taotal 141, 317,972.25
Price Escalation considerning 5% 7,065 BOE 94
Grand Total 148,383.878.21
Th. In Cr, 14.84
X



Analysis of Apartmant Construction

Constructlon of 20 Storied Resldential Bullding
B. “Gonstruction of 8-Unit (800 sft) 20 Storied Residentiat Bullding™ as Standard Type

Tolal Plinth Area of tha structure: sqm 7EB.68
ltem Mo, |Description Unit |Quantity Unit Cost (Tk.)[Cost (Tk.)
1]Sail Inveshgation L3 5000000 50,000.00
2\Foundation
I}Faundation upte Plinth 54.mM V68 .63 24853 00 1%,180,872.04
#dd cost for 1:1.5.3 concrete with
Ismne chifys and wi_nd load f
earthejirake analysis (10% of
i} previous item) 1,818,087 20
3|Super Structurs
iNGSround Floor s m ¥BE.68 523200 5.021,017 75
Total Floor Area for 20 Storied
iy Bullding = 19x768.68 sq.m sq M. { 1460452 10532.63| 159,670,209.60
Add 1 5% Additional east for 30
fijMPa concrete 2,285053 14
iv)|Roof Top S4.m VER.6B 1284.00 OBE,885 12
Internal water supply & sanitation
Considering 10% cost of
A|superstructure cost 16,807 326.56
Internal Elzctification Work
Censidering 8% cost of
Slsuperstructure cast 13,445,861 25
6'Gas Connection
f2.5% of G.F. Const, Cost 125 525 44
i131% of other floor const cost 1,586,702 10
FlExternal Waler Supply
Underground Water Reservoir gallon 40000 34 5 1,380,000 00
iiy Roof Top Water Tank lgalien) 40000 20.25 810,000.00
External Electrification (includes
substation, Transformer, Pump
Mater, HTALT Ling, PDB charge
etc ) Gansidering 1% of
& superstructure cost 1,620,652.63
Elechrn-Mechanical Companent
GlLift Ho 4 2500000 00) {0,000 600 00
1 B|Fire Fighting LS SQ0000 00 500,000 00;
Sub-Total 235,508,292 85
Price Escalalion considerng 5% 11,775,414.64
Grand Total 247,283,707.48]
Th.In Cr. 24.73
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APPLNDIX-B; INVESTMENT SCHEDULE, ASSUMPTIONS & PROGGRAMME

FOR CASH FLOW
Estimated Investntent |% of the
51. No. |Cost Component Cost {Tk. |Less@5% |[Cost(Tk. [Total
In Cr.) In Cr.) Cost
1 |Land Purchased Development Cost (LPDC) 305.23 1526 288.97 2.2
2 lApartment Construction Cost {AGC) 11563.52 57818 1098534 86.71
3 |Utility & Others Cost (UTC) 578,18, 28 .91 544,27 4.34
4 |Road Construchion Cost {RCCY 21.15 1.08 .08 0.16
§ |Contingency & Overhead Cost (COC) BET.26 43.35 B23.90 5.50
Total 13335.34 12668.57 106,00
Investment Schedule Considering 10 Year Project Duration
Year Cost Component cﬁféﬂk K %:;?tal
V-0 LPOC-1+C0DC 175 05 1.41
V-1 LPDC-2+ACC-1+00C-2 53058 4.19
Y2 LPDC-3+ACC2+COC-3 959,99 7.66
Y-3  |AGC-3+C0C-4 1312.75 10.36]
-4 ALC A COC-5 1752 16 13.83
-5 ACC-5+RCC-1+UTC-1+COCH 238333 15.859
-6 ACC-6+RCC-2+UTC-2+C0OC-T 2041.80 1612
Y- ACC-7+RCC-3+UTC-3+COC-8 1602.38 12.65
Y-8 ACC-8+RCC-4+UCC-44COC-9 1162 97 918
I'Y-5 ACC-8+RCC-5+UTC-5+C0OC-10 72366 571
[Tatal 12668.57 100.00
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Considerations

Land Purchase and development
Apartment Construction

Road Construction

Utility 8 Others
Contingency&Overhead

th B o B

Assumtions:

Cash OuHlow

3 Years From Year{ To Year-2
9 Years From Year To Year-§
& Years Fiom Year-& To Year-§
5 Years From  Year-5 To Year-9
10 Years From Year-0 To Year-§

1 Total land will be purchased in three years

2 Apartment Construction will be finished within 5 years from starting

3 No Apartment construction will be start after year-5

420% of total apartment construction will begin at year-1 that will be completed by year-5

520% of tolal apartment construction will begin at year-2 that will be campleted by year-6

620% of total apartment construction will begin at year-3 that will be completed by year-y

7 20% of total apaniment construction will begin at year-4 that will be campleted by year-8

420% of total apariment construction will begin at year-5 that will be completed by year-9
1020% of the total road construction will be carried out each year starling from year-5
1120% of the total utility works will be carried out each year starling from year-5

LFDC =
ACC =
RCC
utc =
coc =

Land Purchase & Development Cost
Apartment Construchon Cost

Road Construction Cost

Ltility & others Cost

Contingency & QOverhead
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Land Purchase & Development Cost {LPDC)

Land Purchase and Development will begin at Y-0 and wilt be end by Y-2

Total Estimated Cost far LRDC= 289.97Cr. Tk

Cost Component LPDC Cost (Tk. In Cr.)

Year

Y-0 1t3 of total LFGC 95.66 LPDC-1

Y-1 13 of total LFDG 46.66 LPDC-2

Y-2 i3 of total LFDC 096,66 LPDC-3
288.97

Road Construction Cost (RCC)

Road Construction will begin at Y-5 and will be and by Y-9

Total Estimated Cost for RCC= 20.09Cr Tk

Cost Component RCC Cost [Tk fn Cr.)

Year

Y-S 20% of total RCC 4 02RCC1

Y-8 20% of tatal RCC 4 02RCC-2

Y-7 20% of total RCC 402RCC-3

Y-8 ) 20% of total RCC 402RCCH

Y-3 20% of total RCC 402RCC-5

20.08

Lutiity & Other Cost (UTG)

Utlity & other services cost will begin at ¥-5 and wili be end by ¥-9

Total Estimated Cost for UTC=

549 27 Cr. Tk,

Cost Component UTC Cost {Tk. In Cr.}

Year

Y-5 20% of total UTC 109,85 urc-1
Y6 20% of totat UTC 109.85 UTC-2
Y-7 20% of total UTC 10985  UTC-3
-4 20% of total UTC 10985  UTCHA
¥-9 20% of total UTC 109.85 uTc-5

54927
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Centingency & Overhead Cost (COC)

Total Estimated Cost for COC=

Cost Component
Year
¥-0
Y-1
Y-2
-3
¥4
Y-
Y&
Y-7
Y-8
-9

COoC

10% of total COC
10% of total COC
108% of total COC
10% of total COC
10% of total COC
10% oftotal COC
10% of total COC
10% of tolal COC
10% of folal COC
10% of {okal COC

59

B23.80Cr. Tk

Cost{TR. in Cr )

B2.38 COC-1
82.35 COC-2
82.39C0C-3
£2.39COC4
82.39 COC-5
82 30 COC-6
82.35C0OC-7
4235C0C-8
82.35 COC-9
g2 39 C0C-10
823.90



Year wize break up of apartment construction cost

15t year
2nd year
ard year
ath year
&th year

Year
-1
-2
-3
Y-4
Y-5

Cost Component
Year
¥-1
-2
-3
V-4
¥-5
¥-6
Y-F
Y-8
-2
Total

Foundatien+superstructurs cost
Superstructure cost
Superstruclure cost
Superstructure cost

Litilty and other cost

Description

20% of total no.s of Apartment Construction will begin
20% of fatal no.s of Apartment Construction will begin
2% aof total no s of Apartment Construction will begin
20% of total no s of Apartment Construction will begin
20% of total no.s of Apartment Constructian will begin

F+5C 5 C1

16% of P-1 -

16% of P-2 20% of P-1
16% of P-3 20% of F-2
16% of P-4 20% of P-3
16% of P-5 20% of P-4
- 209% of P-5

&0

16%F+5C
20% 8 C1
2% 5 C-2
2% 35 C-)
24% U0 C

Fackage Costof Package (Tk Incr)

Package-1 2197.07
Package-2 2197.07
Package-3 2187.07
Package- 2197.07
Fackage-5 2197.07

10965.34

5C-2 JCa VEC C

20% of P-1
20% of P-2 20% of P-1
20% of P-3 20% of P-2 24% of P-1
205 of P-4 20% of P-3 24% of P-2
20% of P-5 20% of P-4 24% of P-3
20% of P-5 24% of P-4
24% of P-5

Tetal (Tk. In Cr.)

351,52 ACCA
780.54 ACC-2
1230.36 ACGC-3
166077 ACC~4
2197 .07 ACC-5
184524 ACC-6
1406.12 ACC-7
956.71 ACC-8
827 30 ACC-9
10985.34



APPENDIX-C:
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Cansidering 5% Cownpayment 1% Intarast rats
at the beginning of the month

Installment

Type-1 1100 sft
Cost of Conslruction
Down Payment (@)
Fest of the Amount

Total Payment Period
Manth in a Year

Interegt Rate

Factor

R/m

T+Rfm

(il

{1+Rimp{mn}
(1+R/mpsmn-1
{{Rm* [ 1+Rim* {mm}
Farctor '
installment

Type-2  BODsH

Cost of Construction
Down Payment ]
Rast of the Amount
Total Payment Period
Month in a Year

Interost Rate

Factor

Rfm

1+Rfm

min

{1+R/m)*(mn)

(1 +RfmY* mn)-1
HR) {1+ RIm) 4 m* i}
Factar :
Installment

APPENDIX-C
SAMPLE CALCULATION OF DOWNPAYMENT &

INSTALLMENT

5%.

20 years payment petiod

Tk. 2,253,732.91
Tk. 114,186.65
Th. 2,169,548.27
20 Year

12 Manths

95

MONTHLY

{F)

{n)

(m)
(R}

({1 +Rmy™{mny-1 Ry HRAm) A m nd}] {1+ Rim)

G.00
1.00
24000
122
022
000
217 52
&,869.11

L

TkMonth

Tk. 1,660,896.66
Tk. 83,034.83
Tk. 1,877 85183
20 Year

12 Months
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APPENDIX-D: SAMPLE CALCULATION OF RECOVERY SCHEDULE

- MNo.s of
Eullding Apartment / Building Aparment
Total Mo s of Apartment Type-& {1100 sf} = 3g1i 76 28716
Total Mo s of Apartment Type-B (B00 sft] = 233 122 KEE 1
66132
Earnest Monay for Type-& (EMA} = 114,186,865 Tk,
Monthly Installment for Type-A& {1-A) = 9,969.31 Tk
Earnest Money for Type-B (EMB) = 83,044 83Tk
Manlhly Installment for Type-B {-B) = 7.,250.41Tk.
Payment will be made from Year-5
Expected Sell of Type-A at Year-g 20% 5043 Payment will start frem Year-8  and Endat  Year-25
Expectad Sell of Type-4 at Year-7 20% 5043 Payment will start from Year-f andEndat Year-286
Expected Sell of Type-A at Year-& 20% SEW3 Payment will start fram Year-8 and Endat  Year-27
Expected Sell of Type-A at Year-9 20% 5043 Payment will start frem Year-9 and Endat  Year-2B
Expected Sefl of Type-A at Year-10 20% 5043 Payment will start from Year-10 and Endat Year-2%
100% 28716
Expected Sell of Type-A at Year-b 20% 7083 Payment will start from Year-8 andEndat Year-25
Expected Sell of Type-A at Year-7 20% 7083 Paymem will start frem Year-7  and End at Year-26
Expected Sell of Type-A at Year-8 20% 7083 Payment will start frem Year-8 and End at  Year-27
Expected Sell of Type-A at Year-% 20% 7083 Payment will start fram Year-8  and End at Year-28
Expected Sell of Type-A at Year-10 20% 7083 Payment will =tart from Year-10 and End at  Year-28
F00% 36418

&2




EMA-Y-0
EMA-Y-
EMA-Y-2
EMaA-Y-3
EMA-Y-4
EMA-Y-5
EMA-Y-&
EMA-Y-Y
EMA-Y-8
EMA-Y-9
EMA-Y-10
EMA-Y-11
EMA-Y-12
EMA-Y-13
EMA-Y-14
EmaA-Y-15
EMA-Y-15
EMA-Y-17
EMA-Y-18
EMA-Y-14
EMA-Y-20
EMA-Y-21
EMA-Y-22
EMA-Y-23
EMA-Y-24
EMA-Y-25
EMA-Y-25

0.00 -A-Y-0
0 00 -A-Y-1
0 00 [-A-Y-2
0.00 -A-Y-3
000 -4 -4
(.00 -a=Y=5
678,624,072 45 |-A-Y-E
B78.624.072 49 [-A-Y-7
E78,634,072 49 |-A-Y-8
675,634 072 49 [-A-Y-5

678 634 07248 -A-Y-10

O 00 A= =11
0.00 [-A=Y-12
000 [-A-v-13
0.00 [-A-Y-14
(00 I-A=Y-15
C.00-A-Y-16
D.001-A-Y-17
0.001-A-Y-18
Q.00 b-A=Y-18
GO0 -A-Y-20
0. -A-Y-21
0.001-A-¥-22
0,00 [-&=Y-23
0 00 [-A--24
0 00 [-A-Y-25
0.00 [-A-Y-26

209876

0.00 EME-Y-0

0.00 EMB-Y-1

0 00 EMB-Y-2

0 00 EMB-Y-3

0.00 EMB-Y—

{1.00 EMB-Y-5

710,095,361.74 EMB-Y-&

1,421,590,763.49 EMB-Y-7

2 132,988,145 23 EMB-Y-8

2 843,981,526 98 EMB-Y-9
3,554,976,308.72 EMB-Y-10
3,554,076,908.72 EMB-Y-11
3,554,976,808.72 EMB-Y-12
3,554,576,908 72 EMB-Y-13
3,554,976,908.72 EMB-Y-14
3,554,976,506.72 EMB-Y-15
3,554,976,908.72 EME-Y-168
3,554,576 908,72 EMB-Y-17
3,554,976,908.72 EMB-Y-18
3,554 976,808 T2 EMB-Y-18
3,554,976,908.72 EMB-Y-20
3,654,976,908.72 EMB-Y-21
3,554,976,008.72 EMB-Y-22
3,554,976,908 72 EMB-Y-23
3.554,975,908 72 EMB-Y-24
3,554,578,908 72 EMB-Y-25
2 843,981,526 98 EMB-Y-26

63

0.0G [-B-Y-0
0.001-B-¥-1
0.001-B-Y-2
0.001-B-¥-3
0.001-B-Y-4
0.00 [-B-Y-3
588,223,162 58 |-B-Y-6
5BB 223 162 58 |-B-Y-7
588,223,162.58 I-5-Y-8
508,223 162.58 |-B-Y-9

583,223,162.58 1-B-Y-10

0.00 [-B-Y-11
000 -B-Y-12
Q.00 1-B-Y-13
0.001-B--14
GO0 [-B-Y-13
0.00 [-B-Y-16
0.00 I-B-¥-17
000 1-B-y-18
.00 -B-¥-18
0.06 1-B-Y-20
0.00 |-B-Y-21
0.00 -B-y-22
000 I1-B-Y-23
0 00 1-B-Y-24
000 1-B-Y-25
0 00 -B-Y-26

0060

0.00

0.00

.00

0.00

0.00

818,273 141,86
1,232,546 28372
1,848,819 425.58
2,465 092 567 .44
3,081,265,709.20
3,081,365.709.20
3,681,365 708 20

3,081,365 70230 -

3.081,365,709.30
3,081,365,709.30
3,081,365,709 20
3,081,365,708_30
3,051,365,709.30
3,081,365,709 30
3,081,365,709.30
3,081,365 709.30
3,081,365,709.30
3,061,365,709.30
3,061,365,709.30
3,081,365,705.30
2,465,092 567 44

Tk.In Cr.
0.00 Rovenue-Y-0
0.00 Revenue-Y-1
.00 Revenue-Y-2
0.00 Revenue-Y-3
0.00 Revenua-v1-4
Q.00 Revenue-Y-5
255 41 Revenus-Y-8
392.14 Revenue-Y-7
524 BT Revenua-v-8
£67.50 Revenue-Y-9

790.32 Revenue-Y-10
663.63 Revenus-Y-11
662.62 Revenui-v-12
663.63 Revenue-Y-13
663.63 Revenue-7-14
663.63 Revenue-y-15
663.63 Revenue-Y-18
£63.63 Revenue-Y-17
663.63 Revenue-Y-18
663,63 Revenug-Y-19
6G3.63 Revenue-Y-20
663.63 Revenue-Y-21}
£563.63 Revanie-Y-22
§563.63 Revenue-Y-23
£63.63 Revenue-Y-24
£63.63 Revenua-Y-25
530.91 Revenue-Y-26
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APPENDIX-E: RESULTS OF
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APPENDIX-E
RESULTS OF TRIALS PRESENTED IN TABULATR FORMAT

The imperlant abbreviations used in the tables arc Iisted below:

NPV :  Net Present Value

IRR :  Iniernal Rate of Return

Pl :  Profitability Index

DP 1 Down Payment

DIPA : Down Pavment for Type-A (1100 sIt) Apartmeni
DFD : Down Pavmenl for Type-B (800 sit) Apariment

MI : Monthly Installment

MIlA : Monthly Installment for Type-A (1100 st} Apartment
MIB : Monthly Installment for Type-B (800 sit) Apartment
PD : Project Duration

rp :  Payment Period

Int :  Interest Rate

F :  Feasible

NI :  Not Feasible

GoD r Crovemment of Bangladesh
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Table 5.3.1 Trial-1

Sensitivity Analysis

Triall: DP-0,PP-25,Int-1,PD-33
Yoar Cash Inflow | Cash Cutflow | Net Cash flow {NCF)
Y-0 0.00 1759005 -179.05
Y-1 0.00 5300.58 -530.58
Y -2 0.00 969,09 -060.00
Y-3 0.00 131275 -1312.75
Y-4 (.00 175216 -1732.16
Y-5 102,44 230333 -2290.89
Y-6 204.88 2041.80 -1836.92
Y-7 732 1602.39 -1295.07
Y-8 409.76 1162.97 -733.21
Y -4 512.20 723.56 -211.36
Y-10 512.20 0.00 512,240
Y-11 512.20 0.00 51220
Y-12 312.20 (.04 512.20
Y-13 512.2) {1.04) 512.20
Y-14 51220 (.00 512.20
Y-15 512.20 (L.00 512.20
Y-16 512.20 .00 312,20
Y-17 512.20 (.00 512.20
Y-18 512.20 (.00 312,24
Y-19 512.20 (.00 512.20
Y20 512.20 (.00 512,20
Y-21 512.20 (.00 512,20
Y-22 512.20 (1.0 512.20
Y-23 512,20 (1.0 512,20
Y-24 51220 0.0:0 512.20
Y-235 512.20 0.00 512,20
Y-26 512.20 0.00 SEA.20
Y-27 512.28 0.0 312.20
Y-28 51220 0.00 512.20
Y-29 512,20 0.00 312,20
Y-30 400,76 (3.0} 40976
Y-31i 307,32 0.00 307.32
Y-32 204 88 0.00 204.88
Y-33 102.44 0.00 102 44
Tenal 12804 92 12668 57 134.35
PY 12678.14 1254314

Average Inflow 376.62

Net Present Value NPV {4.696.81)

Inicrnal Rate of Retum IRR

Profitabilily Index Pl 1.01

Payback Period 316

&6




Table 5.3.2 Trial-2

Sensitivity Analysis

Trial2; DP-0,PP-25,Int-1,PD-28

Year Cash Inflow Cash Quiflow | Net Cash flow (NCH)
Y-0 11511 179.05 -63.93
¥-1 230.23 330,58 -300.35
Y2 345.34 409,09 -G24.65
Y-3 460.46 131275 -852.29
Y-4 57557 175216 -1176.59
Y-5 512.20 2393.33 -1881.13
Y- 575.57 2041.80 -1466.23
-7 575.57 1602.39 -1026.82
Y-8 575.57 1162.97 -587.40)
Y9 373.57 713 56 -147.99
Y-10 575.57 0.00 575.57
Y-11 575.57 0.00 375.57
Y-12 575.57 0.00 375.57
Y-13 575.57 0.00 575.57
Y-14 575.57 0.00 575.57
¥-15 575.57 0.00 575.57
¥-16 575.57 .00 575.37
L Y-17 57557 f1.0:) 575.57
Y-18 575.57 0.4 575.57
Y-19 3735.57 0.00 575.57
Y-20 573,57 0.00 575.57
Y21 575.57 0.00 575.57
Y-22 575.57 (.00 575.57
Y-23 375.57 .00 575.57
Y-24 575.57 .00 575.57
Y-25 460.46 0.0} 460.46
V-2 345.34 0.0 345.34
Y-27 230.23 (.00 230,23
Y-28 115.11] (.00 115,11
Total 14325.86 12668.57 1657.29
Y 14184.02 12543.14
Averaze Inflow 444,00
Net Present Value NPV (2.924.39)
Intemal Rate of Return 1R
Profilability Index Il 1.13
Payback Period 256
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Tabkle 5.3.3 Trial-3

Trtal-3, Sensitivity Analysis

Trial2: DP-0,PP-25,Int-10,PD-33

Year Cash Inflow Cash Outflow Net Cash flow (NCF)
| Y-0 .00 179.05 -179.05
¥-1 0.00 35481 -354.81
Y-2 0.00 750,28 -75(.28
Y-3 0.00 1268.81 -1268 81 |
¥ -4 (.00 1927 93 -1927.93
¥-5 0.0} 2393.33 -2393.33
Y-6 274.00 2261.51 -1987 50
Y7 548.01 18366.03 ~1318.03
Y-8 22,01 120691 -184.90
Y-8 1096.011 459 9] 636,10
Y-10 1370.02 (.00 1370002
¥-11 1370.02 0.00 1370.02
Y-12 1370.02 (.00 [370.02
Y-13 1370.02 (.00 1370.02
Y-14 1370.02 .00 1370.02
Y-15 137002 .00 1370.62
Y-16 137002 0.00 1370.02
Y-17 1370.02 0.00 1370.02
Y-18 1370.02 0.00 1370.02
Y-19 1370.02 $.00 13702
Y20 1370.02 0.00 137102
Y-21 1370.02 (.00 13700002
Y22 1370.02 (.00 1370.02
Y-23 137002 0.0 1370.02
Y-24 1370.02 0.00 1370.02
Y-25 1370.02 0.00 1370.02
Y26 1370.02 (.00 1370.02
Y-27 1370.02 (.00 1370.02
Y-28 1370.02 0.00 1 370,02
Y-29 1370.02 0.00 1370 02
Y-30 1370.02 (.00 1370.02
Y3t 109601 0.00 1096.01
Y-32 g22.01 0.00 g22.01
Y-33 548.01 0.00 548.01
Total 33976.40 12668 57 21307.83
PV 33640.00 12543.14
Average Inflow 999.31
Net Present Value NIV {2,028 48)
Internal Rate of Return IRR 2%
Profitability Index Pl 2.08
Payback Period [2.7
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Table 5.3 .4 Trial4

Sensitivity Analysis

| Triald: DP-0,PP-20,Int-1,P[>-28

Year Cash Inflow | Cash Outflow | Net Cash flow (NCI
Y-0 (.00 179,05 -179.05
Y-1 (.00 530,58 -530.5%
Y-2 0.00() 060,590 -969.95
Y-3 .04 1312.75 ~1312.73
Y-4 0.00 175216 -1752.16
Y-5 139.71 2393.33 =2253.62
Y-6 270,42 204 1.80 -1762.37
Y-7 419.14 1602.39 -1183.25
Y-8 258.85 116297 -604.12
Y0 698,56 72350 -253.00
Y¥-10 625,03 0.00 625.03
Y-11 698,56 0.0 694,56
Y-12 698.56 0.00 698,56
Y-13 098,56 .00 698 56
Y-14 698.56 0.00 608 56
Y-13 (98.56 {000 698.56
Y-16 98,56 (.00 698,36
Y-17 698.56 0.00 £98.56
Y-18 69856 0.00 698.56 |
Y-19 698.56 0.00 698.5(
Y-20) 698.56G (.00 698 .56
(Y2 698.56 0.00 69%.56
Y-22 (98.56 {3.00 GY98.56
Y-23 £98.56 .00 £98.56
Y-24 H98.56 (.00 698,56
Y-25 338.85 0.00 558.85
Y-26 419.14 0.00 419.14
Y-27 275,492 0.00 279 42
Y-2% 13971 (.00 13971
Total 1389771 12668.57 12260.14
PV 13760.11 1254314
Average Inflow 479.23
Met Present Value NPV (4,167.83)
Internal Rate of Return IRE
Profitability Index PI 1.10
Payback Period 26.4

69

e



Table 5.3.5 Trial-5

Sensitivity Analysis
Trials: DP-5 PP-20,Int-1,P>-28
Year Cash Inflow | Cash Outflow | Net Cash flow (NCF)
Yol 0.0} 179,05 =17%.015
1 Y-1 .04 23L58 -330.58
Y -2 (.00 Q69,99 -059.00
Y-3 (.00 131275 -1312.75
Y-4 0,00 1752.16 -1752.16
Y-5 259.41 239333 213392 |
Y0 G214 2041.80 ~-1649 66
Y-7 52487 1602.39 -1077.52
Y-8 057,59 1162.97 -505.38
Y-0 790,52 T23.56 6868.76
Y-10 525,03 Q.00 6253.03
Y-11 663.63 (.00 £63.63
Y-12 603 .63 0.00 63,63
Y-13 66363 0.00 fi63.63
Y-14 603,63 0.00 663.63
Y-15 663,63 .00 66363
Y-16 663.63 0.00 863.63
Y-17 603,63 0.00 063.63
Y-18 G63.63 .00 663,63
Y-19 663.63 0.00 663.63
 Y-20 663.63 0.00 663 63
Y-21 #63.63 (.00 663,43
Y22 663.63 .00 463.63
Y-23 163,63 0.00 063.63
Y-24 3. .63 0.00 f63.63
Y-25 530,91 (.01 230,91
Y-26 308,18 0.00 0818
Y-27 26545 0,00 26545
¥-28 132,73 0,00 132.73
Todal 1386751 1266857 1198.94
Py 13730.21 1254314
Average Inflow 478.19
MNet Present Valuc NPV (4,078 20
tnternal Rate of Return IRRE,
Profitability Index |51 1.09
Payback Period 26.5 |
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Table 5.3.6 Trial-6

Sensitivity Analysis

Trial6: DP-5,PP-20,Int-10,PD-28

Year Cash Inflow | Cash Outflow | Net Cash flow (NCFy |
-0 (.00 179.03 ~179.05
¥-1 (.00 530.58 -530.58
Y-2 (.00 965.99 -965.99
Y-3 (.00 1312.75 -1312.75
Y-4 0.00 175216 -1752.16
Y-5 403.12 2393.33 -1990.21
¥ -6 679,56 2041.80 -1362.24
Y-7 556.00 1602.39 -646.39
Y-8 1232.43 1162.97 69.46
¥-9 1508.87 723.56 78531
Y-10 625.03 (.00 625.03
Y-11 1382.18 .00 1382.18
Y-[2 1382.18 .00 138218
| Y-13 1382.18 0.00 138218
Y-i4 1382.1% (.00 1382.18
¥-15 1382.18 0.00 1382.18
Y-16 1382.18 0.00 1382.18
Y-17 1382.18 0.00 1382.18
Y-18 1382.18 0.00) 1382.18
Y-19 1382.18 (.00 1382.18
Y-20 1382.18 .00 1382.18
Y-21 1382.1% .00 138218
¥-22 1382.18 (.00 1382.18
Y-23 1382.18 (.00 1382.18
Y-24 1382.18 (.00 1382.18
Y-25 1105.75 0.00 1105.75
Y-26 §29.31 0.00 §29.31
¥-27 552.87 0.00 552.87
Y-28 276.44 0.00 276.44
Tolal 27519.93 12668.57 14851.36
PV 27247 46 12543.14
Average Inflow 948.56

Net Present Value NPV (1,763 1)
Internal Rate of Return IRR 8%
Profitability Index Pl 2,17
Payback Period 13.3
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Table 5.3.7 Trial-7

Sensitivity Analysis

Trial?: DP-5,PP-20,Int-10,PD-23

Year Cash Inflow | Cash Outflow | Net Cash flow (NCF)
Y-0 403,12 179.05 224.08
Y-l 670.56 330.58 148.9%
Y-2 956.00 969.99 -14.00
V-3 1232.43 1312.75 -80.32
Y4 1508.87 175216 -243.29
Y-5 625,03 239333 -1765.30
Y-6 138218 2041 .80 -659.62
Y-7 138218 1602.39 ~220.20)
Y-8 1382.18 I162.97 219.21
Y-9 1382.18 723.56 628.62
Y-10 1382.18 0.00 1382.18
Y-11 1382.18 0.00 1382.18
¥-12 138218 0.00 1382.18
Y-13 1382.18 0.00 1382.18
Y-14 1382.18 0.00 138218
Y-13 1332.18 0.00 1382.18
Y-16 1382.18 (.00 138218
Y-17 1382.18 .00 138218
Y-18 1382.18 (.00 1382.18
Y-19 1382.18 0.00 1382.18
Y-20 1105.73 0.00 1105.75
| Y-21 829.31 0.00 32931
¥-22 552.87 0.00 352.87
Y-23 276.44 (.00 276.44
Total 27319.93 12668.57 1485136
PV 27247 46 12543.14
Average Inflow 1146.66
Net Present Value NPV 1,872.08
Liternal Rate of Retum IRE. 0%
Profilability [ndex Pi 2.17
Payback Period 11.0
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Table 5.3.8 Trial-8

Sensitivity Analysis ]
Trial8: DP-5,PP-20,int-6.17,P[3-23

| Year Cash Inflow | Cash Qutflow | Net Cash flow (NCF)
Y-0 335.39 179.05 156.35
Y-1 54410 530.58 13.52
Y-2 73280 069.99 -217.19
Y-3 961.5] 1312.75 -351.24
Y4 1170,22 1752.16 -381.95
Y-5 625.03 2393.33 -1768.30
Y-6 1043.53 204180 -0G8.27
Y-7 1043.53 160238 -558.86
Y-8 1043.53 116297 -119.44
Y -9 1043.53 71356 319457
Y-10 1043.53 0.0¢ 1043.53
Y-11 1043.53 (.00 1043.53
Y-12 1043.53 0.00 1043.53
Y-13 10:43.53 0.00 1043.53
¥-14 1043.53 0.00 143,53
Y¥-15 1043.53 0.00 1043 53
Y-16 1043.53 0.00 1043.53

| ¥-17 1043.53 {100 1043.53

| ¥-18 1043.53 0.00 1043.53
Y-19 1043.55 0.00 143.53
Y-20 334 82 0.00 834.82
Y-21 626.12 0.00 626,12
¥-12 41741 0.00 417.41
Y-23 208.71 0.00 208.71
Total 21085.534 12668.57 8416.96
PV 20876.77 1254314
Average Inflow B78.56
Net Present Value NEY 1.13
Internal Rate of RZeturn iR 12%
Profitability Indcx Pl 1.66
Payback Period 14.4
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Tahle 5.5.9 Trial-9

Scnsitivity Analysis

Trial%; 13P-10,PP-20,Ini-6,PD23

Year Cash Inflow | Cash Qutflow | Net Cash flow (NCF)
Y-} 448 44 179.03 26939
¥-1 643.5] 530.58 112.93
Y-2 B3IR.58 BHG. 5% -131.41
Y-3 1033.65 131275 -27%.10
Y -4 1228.72 175216 -523 44
Y-5 625,03 239333 -1768.30
| Y-6 07535 2041.80 =1066.45
¥Y-7 075,35 1602.3% -627.04
Y-8 975.35 1162.97 -187.62
Y-9 975.35 7231.56 251,79
¥-10 97535 {).00 575,35
Y-11 975.35 (.00 075,35
Y-12 O75.35 {100 975.35
Y-13 §973.35 0.430 075.35
Y-14 975.35 0.04) 975.35
Y-15 97535 0.00 575.35%
| Y-146 975.35 .00 975,35
Y-17 975,35 0.00 U75.35
Y¥-138 975.35 0.00 973.35
Y-19 97335 .00 975.15
¥-20 TRO.28 (.01 780,28
Y-21 385.21 0.00 585.21
Y-22 _ 390.14 0.00 390.14
Y-23 19507 0.00 19507
Total 20423.5] 12068.57 F754.93
Py 20221.29 12543.14
Average Inflow 350.98
Met Prescnt Value NPV 81.11
Tntemal Rate of Retirn IER 13%
Profitability Index Fi 1.41
Payhack Period 14.9
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Table 3.3.10 Trial-10

Scnsitivity Analysis

Trial-10: DP-20.PP-20,Ini-5,P 023

Year Cash Inflow | Cash Quiflow | Net Cash flow (NCF)
Y-0  666.60 179.05 487.56
Y-1 326.410 530.58 295,88
Y-2 U8G.32 969,99 14,33
Y-3 1146.18 1312.75 ~166.57
Y-4 13046.04 1752.16 -446.12
Y-3 625,03 239333 -1768.30
Y-h T09.30) 2041.80 -1242.50
Y-7 790 %) 160239 -§03.00
Y-8 709.3{) 176297 -363.68
Y4 799.30 723,56 73.74
Y14 799,30 {1.00 799,30
Y-11 799,30 (0,0} 700,30
Y-12 799.30 0.0 790,30
Y-13 790, 0.00 709,34
Y-14 700,30 0.00 799.30
Y-15 70030 {.00 799,30
Y-14 709.30 (.08 79430
Y-17 799,30 .00 799.30
Y-1% 7599.30 0.00 799,30
Y-19 7030 (.04 79030
Y-20 639.44 0.0 53944
Y-21 479,58 0.00 479,58
Y-22 11972 0.00 319.72
Y23 150 86 0.00 159.86
Total 13345.38 120608.57 567681
Py 18163.74 1254314

Average Inflow 764,39

Net Present Value MY 21.52
Internal Rate of Return iR 1284
Profitability Index Pl 1.45
Payback Period 16.6
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Table 3.3.11 Trial-11

Sensitivity Analysis
Trial-11: DP-30,PP-15,Int-1,PD 1Y

' Year Cash Inflow | Cash Ouifllow | Net Cash flow (NCF)
Y- BE7.30 179.05 T08.34
Y-1 1014.66 35481 650 85
Y2 1141.93 75028 301.65
¥-3 1269.21 1268.81 .40
Y -4 1396 48 192703 -231.45
Y-5 636 36 239333 -1756.97
Y-6 G36.36 2261.51 -1625.14
Y-7 636.36 1866.03 -1229.67
Y-8 636.36 1206.9] -570.55
-G 036.30 459,91 176.45
Y-10 £36.30 (.00 036,36
¥-11 £36.36 (.00 616,36
Y-12 £36.36 {.00 £36.36
¥-13 636.36 0.00 £36.36
¥-14 41636 (3.0 £36.36
Y-15 509.09 {1.00 509 .09
Y-16 331.82 0.0 38182
Y-17 254,55 0.00 25455
Y-13 127.27 (.00 127.27
Total 13346.03 1266857 677.45%
Py 13213.89 12543.14
Average Inllow 702.42
Net Present Value NPV (209.78)
Internal Rate of Retura IRR 19%,
Profitability Index Pl 1.05
Payback Period 18.0
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Table 5.3.12 Trial-12

Sensitivity Analysis

Trial-12: DP-30,PP-15,Int-2,1°1319

Year Cash Inflow | Cash Outllow | Net Cash flow (NCF)
Y-0 896.85 179.05 71780
Y-1 [033.58 354,81 67877
Y-2 117031 75028 42002
¥-3 1307.04 1268 81 3%.23
Y-i 1443.77 1927.93 -484. 16
Y-5 683.06 238333 -1709.687
Y-6 683.66 2261.51 -1577.85
Y-7 633.66 1866.03 -1182.38
Y-8 683.06 1206.9] -323.26
Y-9 683.00 459491 22375
Y-10 682 66 0.4 H33 .66
Y-11 683,60 0.00 083 .66
¥-12 653,66 0.00 683 66
Y-13 033,66 0.00 083.66
Y-14 683.66 {2.00 083.66
Y-15 246,93 .00 546,93
Y-16 410.19 (.00 410,19
Y-17 P340 (.00 27346
Y-18 136,73 (.00 136.73
Teal 1405542 12668.57 1380.85
PV F3016.26 12343.14
Average Inflow 739.76
Net Present Value NIV 50.31
Internal Rate of Return IER
Profitability Index P 1.11
| Payback Period 17.1
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Table 5.3.13 Trial-13

Sensitivity Analysis

Trial-13: DP-33,PP-15,Int-2,PD19

Year Cash Inflow | Cash Quiflow | Net Cash flow (NCF)
Y-{) 967.00 179.05 787.95
Y1 1097.87 354,81 74300
Y-2 1228.74 750.28 478.46
Y-3 1359.61 1268.81 90,80
Y-4 1490.48 1927.93 -437.44
Y-5 (54,36 239333 -1738.97
Y-6 654,36 226151 -1607.15
Y7 654.36 1 866,03 -1211.68
Y-8 654.36 1206.91 -352.56
Y-9 635436 459.9] 194,45
Y-10 654.36 0.00 654,36
Y-11 654.36 0.00 65434
Y-12 654,36 0.00 654.36
Y-13 654,36 0.00 654.36
Y14 $54.36 (.00 654.36
Y-15 523.49 0.00 523.49
Y-16 392.61 0.00 392,61
Y-17 261.74 0.00 261.74
Y-18 130.87 0.00 130.87
Total 1399599 12668.57 1327.42
Py 1385741 1254314

Averaps Inflow 736.63

Net Present Value NPV 163.18
Internal Rate of Retum IRE

Profitability Tndex Pl 1.10
Payback Period 17.2
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Table 5.3.14 1rial-14

Sensitivity Analysis

Trial-14: DP-60,PP-15,Int-1,PD1 9

Year Cash Inflow | Cash Cutflow [ Net Cash flow (NCF)
Y-0 1337.77 179.05 1178.72
Y-1 1448.68 154 81 1393 56
Y-2 1539.58 T50.28 789.30
Y -3 1630.49 1268 81 361.69
Y-4 1721.40 1927.93 -206.53
Y-5 454,55 239333 -1938.79
Y-6 454.55 2261.51] -1806.96
Y-7 454.55 1866.03 -1411.49
Y-8 454,55 1206.91 -752.37
Y-U 454,55 459.91 -5.36
Y-10 434.55 0.00 434,33
Y-11 454 55 0.00 454,55
Y¥-12 454,55 0.00 454.55
Y-13 454 55 (.00 434,558
Y-14 454 35 (.00 454,55
Y-15 363.604 (.00 363 6Hd
Y-16 27273 0,00} 272,71
Y-17 131.82 0.0 181.82
Y-18 80.91 0.00 90.91
‘I'ntal 13152 47 12668.57 483.90
Py 1302225 12543.14

Average Inflow 0692 324

Met Prescnl Value NEY 616.99
Ititernal Rate of Return IRR

Profitability Index 3! 1.04
Payhack Period 18.3
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Table 5.3.15 Trial-15

Sensitivily Analysis

Trial-15: DP-50,PP-10,Ini-1,PD14

Year Cash Inflow | Cash Outflow | Net Cash flow (NCF)
Y-0 1359.92 179.05 1220.88 |
-1 1532 04 530,58 1002.4]
Y2 1666.06 969,99 696.07
Y3 1799.13 1312.75 486.38
Y -4 193219 1752.16 18003
Y-5 665,34 239333 -1727.09
Y -0 665,34 204180 -1376.46
Y-7 665,34 160239 -§37.05
Y-8 663,34 116297 -487.64
Y0 665.34 723.56 -58.22
Y-10 532.27 0.00 53227
Y-11 39920 0.00 399,20
Y-12 266,13 (.00 266.13
Y¥-13 133.07 0.00 133.07
Total 12987.66 12668.57 J18.08
PV 12859.07 12543.14
Averaoe Inflow 027.69
Wet Present Value NIV [, 064 84
|
Internal Rate of Rotarn IRR -4%
I
Profitabilily Inde.'x Pl 1.03
Payback Period 137

&0



Table 5.3.16 Trial-16

Sensitivity Analysis

Trial-16: DP-50,PP-10,Int-10,PD14

Year Cash Inflow | Cash Qutflow | Net Cash flow (NCE} |
Y-0) 1466.10 179.05 1287.05
¥-1 1665.34 530.58 1134.76
Y-2 1864.57 B69.95 §94.58
| Y-3 2063.81 1312.75 751.06
Y -4 2263.05 175216 510.85
Y -3 096,20 2393.33 -1357.14
Y- 996,20 2041.80 -1045.60
Y7 946,20 1602.39 -606.10
Y-8 596,20 1162.97 -166.78
¥-9 506,20 723.56 272.64
Y-10 79696 .00 795,96
Yaii 597.72 0.00 597,72
Y-12 398.48 (.00 3198 43
Y-13 159,24 0.00 199 24
Tatal 16296.24 12668.57 2627.66
Py 16134 89 12543.14

Average Infllow 1164.02

MNel Present Valu|e NPV 2,574 .34
[nternal Rate of Returp TR Y/

|
Profitability Index PI 1.29
f
Payback Period 10.9
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Table 5.3,17 Trial-17

Scasttivity Analysis

Trial-17: DP-75,PP-10,Int-1,PD14

Year Cash Inflow | Cash Outflow | Net Cash flow (NCF)
Y- 196682 179.05 1787.77
Y-1 2033.35 530.58 1502.78
Y-2 2099.89 969.99 1129.90
Y-3 2166.42 131275 85367
Y-4 223295 173216 480,79
Y-5 332.67 23593.33 -2060.66
Y-6 332.67 204) .80 -1709.13
Y-7 332.67 160239 -1269,72
Y-8 332.67 1162.97 -8300.30
Y-0 332.67 723.56 -300.89
Y-10 266.13 0.00 266.13
Y-11 199.60 0.00 194,60
Y-12 133.07 0.00 133.07
Y-13 66.53 0.00 66.53
‘T'otal 12828.11 12668.57 159.54
PV 12701.10 12543.14
Averape Inflow 016.29
Net Present Value NPy 1,830.45
|
Internal Kate of Return IRR -1%
|
Profitability Index Pl 1.0t
I
Payback Period 13.8
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Table 5.3.18 Trial-18

Sensitivity Analysis

Trial-18: DP-80,PP-10,Ini-1,PD14

Year Cash Inflow | Cash OQutflow | Net Cash flow (NCF)

Y- 2080.20 170.05 1901.15

¥-1 213343 530.58 . 1602.85

Y¥-2 2186.65 96999 1216.66

¥-3 2239 58 1312.75 927.13

¥ -4 229311 1752.16 540.94

Y-5 266,13 239333 -2127.20
| Y-6 26613 2041 .80 -1775.66
Y7 266,13 1602.35 -1336.25

Y-§ 266.13 1162 97 -896.84

Y-9 266,13 723.56 -457.42

Y-10 212.91 0.00 212.9]

¥-11 159,68 .00 159.6%

Y-12 10645 (.00 106.45

Y-13 5323 0.00 53.23

Total 12796.2] 1266857 127.653

Py 12669.51 1254314

Average Inflow 914.01

MNet Present Value NPV 1,983.57

|
Internal Rate of Retum IRR 0%
|
Profitability Indelx Pl 1.01
Payback Period 13.9
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Table 5.3.19 Trial-19

Sensitivity Analysis
Trial-19: DP-80,1°P-10,In1-1,PD19
Year Cash Inflow | Cash Outflow [ Net Cash flow {NCF)
Y- 0.00 179.03 -179.05
Y1 0.00 354.81 -354.81
Y-2 0.00 750,28 -7501,28
Y3 0.00) 1268.81 -1268.81
Y-4 0.00 1927.93 -1927.93
Y-5 2080.20 239333 -313.13
Y-6 2133.43 2261.51 -128.08
Y-7 2186.65 1866.03 320.62
Y-8 2239.88 1206.91 1032.97
Y-9 229311 4599 1833.20
Y-10 266.13 (.00 206,13
Y-11 266.13 0.00 266.13
Y-12 266.13 0.00 266.13
Y-13 266.13 0.00 266.13
Y-14 266.13 0.00 266,13
Y-15 212,81 .00 212.9]
¥-16 159,68 (.00 159.68
Y-17 106.45 0.00 106.45
Y-18 53,23 0.0 53.23
Total 12796.2] 12668.57 127.63
| Y [2669.51 12343.14
Average Inflow 673.48
WNet Present "v’aiu|c NPV {1.614.51}
Internal Rate of Retuen IRR 0%
[
Profitability Inr:lc]x Pl 1.01
Paybhack Period 18.8 |
84
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Table 5.3.20 Trial-20

Sensitivity Analysis

‘Trial-20: DP-80,PP-10,

Int-35,PD19

Year Cash Inflow | Cash Outflow | Net Cash flow (NCI)
Y-0 0.00 179.05 -179.05
Y-1 0.00 354.81 -354.8)
Y-2 0.00 750.28 -730.28
Y-3 (.00 1268.81 -1268.8]
Y-4 0.00 1527.53 -1927.93
Y-5 220496 2393.33 -188.37
Y-6 238294 2261.51 121.43
Y-7 256092 1866.03 604.89
Y-8 273891 1206.91 1531.99
Y-8 2916.89 459.91 245698
Y-10 889.92 0.00 589.92
¥-11 885.92 0.00 §89.92
Y-12 §89.92 0.00 £89.92
Y-13 $89.92 0.00 £80.92
Y-14 §89.92 040 889.92
Y-15 711.94 0.00 711.94

[ Y-16 533.95 {.00 533.95
Y-17 355.97 (.00 355.97
Y-18 [77.98 0.00 177.98
1'otal 19034.07 1266857 6365.50
Py 18845.61 1254314
Average Inflow 10{41.79

" Net Present "Jalu|e NPV 0.36
Internal Raie of Il{eturn IRR 1254
Proditability Ind::,'x Pl 1.530
Payhack Period [2.6




Table 5.3.21 Trial-21

Sensitivily Analysis

Trial-21: DP-80,PP-5,Int-1,P[310

Year Cash Inflow | Cash Outflow | Net Cash flow (NCF)

Y-0 2026.97 179.05 1847.93

Y-1 2130.83 530.58 1600.25

Y-2 2234 /9 960,99 1264.70

Y-3 2338.55 1312.75 1025.80

-4 244241 175216 690.25

Y-5 519.30 2309333 -1874.04

Y-6 415.44 204180 -1626.36

Y -7 311,58 1642.30 -1290.81

Y-8 20772 1162.97 -355.25

Y -G 143 .86 723.56 -619.70

Total 12731.33 12668.57 62,76

PY 12605.28 12543.14

Average Inflow 1273.13

MNet Present Value NPV 2, 11895
|

Internal Rate of Return [ER 0%
|

Profitabilily Index | 1.040
|

Payhack Period 10.0
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Table 5.3.22 Trial-22

Sensitivity Analysis

Trial-22: DP-75,°P-5,Int-1,PI}10

Year Cash Inflow | Cash Outflow [ Net Cash flow (NCF)
Y- 1900.29 179.05 1721.24
Y-1 2030.11 530.58 149953
Y-2 2159.93 969.99 1189.94
Y-3 2289.76 1312.75 077.01
Y-4 2419.58 175216 667.42
Y-5 649.12 2393.33 -1744.21
Y-6 519.30 2041.80 -1522.50
Y-7 38047 1602.39 -1212.81
Y-8 259.65 1162.97 -003.32
Y-9 120,82 723,56 -503.73
Total 12747.03 12668.57 78.45
PV 12620182 12543 14
Average Inflow 127430
Net Present Value NEY 1,098 67
|
Internal Rate of [l{eturn {RR 0%
Profitability Indelx PI 1.01
Pavback Perind 9.9
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Table 5.3.23 Trial-23

Sensitivily Analysis

Trial-23: DP-70,P*P-5,Int-1,PD10

Year Cash Inflow | Cash Qutflow | Net Cash flow (NCF)
Y-0 1773.60 179.005 1594.55
Y-1 1929.39 530.58 1398.81
¥Y-2 2085.18 969.99 1115.19
Y-3 224097 1312.75 028.22
Y-4 2396.75 1752.16 644.59
Y-3 778.94 2393.33 -1614.39
Y6 623.15 204].80 -1418.65
Y-7 467.37 160239 -1135.02
Y-8 311.38 1162.97 -851.39
¥-9 155.79 723.56 -567.77
Total 1276272 12668.57 04,14
PV 12636.35 12543.14

Average [nflow 1276.27

Net Present a!u|e NI 1,880.30
internal Rate of I|{eturn IRR 0%
Profitability Inde|;-. Pl 1.01
Payback Period 0.9

&8




Table 5.3.24 Trial-24

Sensitivify Analysis

Trial-24: DP-65,PP-5,Int-1,PI} 0

Year Cash Inflow | Cash Outflow | Net Cash flow (NCF)
Y-0 1604691 179,05 146787
Y-1 1828.67 530,58 1208 (9
-2 201042 060,99 1040.43
Y-3 2192.17% 1312.75 370 43
Y-4 2373.93 175216 621.77
Y-5 Q08.77 2393313 -1484.56
Y6 727.01 2041.80 -1314.79
Y-7 345.26 1602.39 -1057.13
Y-8 363.51 116297 -799.47
Y-5 181.75 723.56 -241.81
Total [2778.41 12668.57 100 B3
Py 1265] .89 1254314
Average Inflow 1277.84
Net Present Value WEY 1,761.12
|
Internal Rate of ]i{f:mrn IRR (%
Profitability ) |1rie[x PI 1.01
Pavback Period 9.9
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Table 5.3.23 Trial-25

Sensitivity Analysis

Trial-25: DP-90/2 PP-5.Int-1,FD10

Ycar Cash Inflow | Cash Outflow | Net Cash flow (NCF)
Y0 116428 L7905 983524

Y-l 1216.21 530.58 685.04

Y-2 1268.14 053,09 29815

¥-3 1320.07 1312.75 732

Y-4 1372.00 175216 -380.16

Y-5 1375.71 238333 ~-1017.62
1 Y-0 132378 2041 .80 -718.02

Y-7 1271.85 1602 .35 -330.54

Y-8 121992 i1162.97 36,95

Y-% 1167.99 723.56 444 .43

Total 12699 .95 1266857 31.38

Py 12574.2] 1254314

Average InMow 127000

Net Present "I.falujc NPY 617.19

Internal Rate of Ilteturn IRR 0%
Profitability Inda|x Pl 1.00
| Payback Periad 10.0

a0




Table 5.3.26 Trial-26

Scnsitivity Analys

is

Trial-26: DP-100/2,7P_5,Int-1,PD10

Year Cash Inflow | Cash Outflow | Net Cash flow (NCF)
Y0 1266.86 179.05 1087 .81
Y1 1266.86 530.58 736,28
¥-2 1266 86 069.99 206.87
Y-3 1266.86 1312.75 -45 R4
Y -4 1266.86 1752.16 -485.31
¥-5 [266.86 2393.33 -1126.47
Y- 1266.86 2041.80 ~774.94
Y7 1266.86 1602.39 -335.53
Y-8 1266.86 1162.97 103,89
Y -9 126686 723.56 543.30
Tatal 12668.57 1266857 .00
v 1234314 1254314
Average Inflow 126686
Net Present Valu{e NPV (2061
Internal Rate of Reium IRR 0%
|
Profitabilily Inde|!{ P 1.00
Payback Period 10.0

o




Table 5.3.27 Trial-27

Sensitivity Analysis

Trial 27: DP-30,PP-25,Int-5,GOB/30

Year Cash Inflew | Cash Outflow | Net Cash flow (NCF)
Y-0 884.02 179.05 704,97
Y-1 1007.92 530.58 477.34
Y-2 1131.82 969,99 161.83
Y-3 1255.73 131275 -57.02
Y-4 1379.63 1752.16 -372.53
Y¥-5 57246 239333 -182{.88
Y- 57246 2041.80 -1469.34
Y-7 572.46 1602.39 -1029.93
Y-8 572.46 116297 -590.52
Y-9 57246 723.50 -151.10
Y-10 57246 .00 57246
Y-11 619.52 0.00 619.52
Y-12 619.52 0.00 619.52
Y-13 1% 52 .00 61952
Y-14 £19.52 (.00 619.52
¥-15 619.52 0.00 619.52
Y-16 619.52 0.00 619.52
Y-17 619.52 0.40 619.52
Y-18 619.52 0.00 619.52
Y-19 619.52 0.00 619.52
Y-20 619.52 0.00 619.52
¥-21 619,52 0.00 619,52
Y22 619.52 0.00 £19.52
Y-23 619.52 0.00 619,52
Y-24 619.52 (.00 619,52
Y-25 495.61 (.00 495,61
Y-26 371.71 0.00 371.71
Y-27 247.8! 0.00 247.81
Y-2§ 123.50 0.00 123.90
Total 19006.11 12668.57 6337.54
Py 18817.93 12543.14

Average Inflow 655.38

Nt Present Value NPY 10.29
Internal Rate of Return IRE 12%
Profitability Index ‘| PI 1.50)
Payback Perind 19.3
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Table 5.3.28 Trial-28

Sensitivity Analysis

Trial 28. DP-30,PP-25,Int-5,GOB/42.6

Year Cash Inflow | Cash Qutflow | Nel Cash flow (NCF)
Y-0 1145.08 179.05 966.03 |
Y-1 121080 330.58 680.22
Y-2 127652 069,09 306.52
Y-3 134223 131275 2949
Y-4 1407.95 1732.16 -344 21
Y-5 372 .46 239333 -1820.88
Y6 37246 2041.80 -1449.34
Y-7 572.46 160239 -1029.93
Y-8 372.46 1162.97 =590, 52
Y- 572 46 72356 -151.10
Y10 537246 .00 37246
Y-11 323.59 0.00 328.59
Y-12 328.59 {0.00 128.59
Y-13 328.59 0.00 328.59
Y-14 328.59 0.00 323.50
Y-15 328.59 0.00 328.59
Y-16 328.50 0.04 328.539
Y-17 31859 0.00) 328.59
Y-14 32R.59 0.00 32859
Y-19 328.59 .00 32R.59
Y20 328.50 {300 328.39
Y-21 328.59 0.00 328.50
Y-22 32859 (.00 328,50
Y23 328.59 0.00 32859
Y -24 33850 .00 J28.59
Y25 262 87 {.0H) 262 87
Y-26 197.13 (.00 197.15
Y-27 131.44 Q.00 131.44
Y-28 G372 0.00 03.72
Total 15074 74 12668.57 240617
PV 1492549 1254314

Average Inflow 519.82

Net Present Value NPV 3.35
Internal Rate of Return IER 1%
Profitability Index Il 1.19
Payback Period 24.4
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APPENDIX-F: DRAWINGS
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BUILDING TYPE 01{1100 SFT EACH APARTMENT)

MASTER PLAN

BLOCK NO. OF BUILDING UNT NOQ. OF APARTMENTS
DL.OCK 03 102 7752
BLOCK 04 13} 9956
BLOCK 06 158 12008
TOTAL 26716

BUILDING TYPE 02 (800 SFT EACIIAPARTMENT)

BLOCK NO. OF BUILDING UNT NO. OF_APARTMENTS
BLOCK_01 75 11460
BLOCK_02 9 12008
BLOCK_05 79 12008
TOTAL 35416



BUILDING TYPE 01
BUILDING TYPLE 02

UNIT DETIAL

1100 STT EACH APARTMENT
800 SFT EACH APARTMENT
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