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ABSTRACT

According to the Constitution of Bangladesh, the provision fQf b~sic

nccc"ities of life including food, clothing, slleltcr, edu~ation and medical care have

been recognized as fundamentai responsibility of the State (Article 15). But due to

rapid inerea,e in population and gro\\1h of urbani~ation Dhaka elty is expanding at an

unexpected rate with acute housing problem, According REHAB only i5% of its

inhabitants pos,css Ownh(}u"eamong the one crore. 18% of its total population lives

in the colony due to service. 13% of its population is living miserably in ,Iums. 34%

of"its population lives in rented houses and rest ofthe 20% are floating popuiation.

Popuiation of Dhaka city inerea,es hy i,60,000,00 each year but only 10,000 can be

provided shelter by government and non-go,ellllllellt initiatives. Estimates for annual

requiremcnts lor housing in urhan areas vary from 3 lakh to 5.5 lakh \lllits,

Rajdhani Unnayan Kartrip~kkha (RAJUK) being an autonomous body of the

Govel11ment01 Bangiadesh is re'pon,ible for plRnncdurbanization "rDhaka. RAJUK

developed the area, like Gulshan. Uttara, Banani, Flaridhara etc. in a planned manner

and allocated piots to thc people. Then individuai plot-owner developed his plot.

llAJUK has abo undertaken and successfully compieted Apartment Construction

Project like NAM Vilia project, At present l{A.lUK is implementing Purbaehal New

Town Project. the largest residential project of thc south-east Asia. ln this project

RAJUK will preserve some piaces for high-ri,e apmtment blocks for construction of

apartments to scttlc the shelter eri,i, of the city. In Purbachai New Town Project

RAJUK pre,erved six higlHise apartment biock of 252,26 aue area where alm",t

65,000 no. of apartment of different si"es would be accommodated. Reeenti) a

foreign cotnpany has submittcd a proposal to consln)ct a apartments for the low and

middle income people at the preserved areas of RAJUK oj" its ditTerent ongoing

projects.

In this study considering the present housing demand no. of apartment units

has been determined on the basis of availRble iand requirement and project co,l i,

estimated following the standard procedure. Down pU)ll1entand monthly instaliment

were kept within the salary range of a govelllment official so that the y Can purchase

an aPRrtmcnt On 'hire and purcha.,e basi,' that means the price of the apartment is

adjustable from his saiary and flnaneiai appraisal Wereperformed.
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_CHAPTER 1

INTRODUCTiON

1.1 Baekgrouod

Until 1951, Bangladesh, which wag almost completely a rural-agrarian eounlry

with 95.67 percent of the population living in rural areas and only 4.33 percent ill

urban areas is expecting that almost 40% of its Iotal population will be living in thc

urban area by 2025. At present Bangladesh is a highly populatcd country with 150

million poplliation in the area uf 1,47,000 sg,km area wilh per capita income of 476

US dollar which is one of the lowe;l in the world [I J.
Dhaka City, the capital of Bangladesh, wag first established as a capital during

the Mughol Empire and gradually grew up along the Briti8h & Paki,lan period, is

expanding ~ery rapidly, Thi, growlh is remarkable aller tbe liberation war of 1971,

when it was established as the capital of independent and centrally ruled Bangladesh.

But unfortunalely the rapid growth of lhe eily was never taken into account by the

lawmaker8 or the r\ller8 of the country. As a re,ult iI, growlh and lattcr developmenl

is marked \\iilh sheer lack of proper and far-reaclling planning. The impael is nOW

being felt at the end of the century. Dhaka City is now the 1008tdensely populated

city of the world. Almost 29,000 person, are living per 'y.km of lhis city. The area of

Dhaka cily is 1694 sq,km and its population i8 ahn08t 15 lOillion. AllOost 0.15 million

poplilation is added with it ea~h year.

According to the Con8titutiol1 of Bangladesh, the provision for hasie

necessities of life including food, clothing, shelter, education and medical care have

been re~ogl1ized as fundamental responsibility of thc State (Artiele I5) Due to rapid

ll1~rea,e 111population and gro\\ith of urbanization Dhaka city is expanding at an

unexpected rate with acute hou,ing problem, According REHAB Only 15% of its

inhabitants possess own hOllseamong lhe one ~rore. 18% of it!. total poplilation lives

in the colony due 10service. 13% of its population is living mi,erably in sillms. 34%

of its population lives in rented houses and re8t of the 20% are floating population,

Populalion of Dhaka city increases by 1,60,000.00 c~ch year but only 10,000 can be

provided shelter by government and Ol,"-government initiallves.



1.2 Housing Crisis

In many Asian developing countries, efficient housing provision has alway'

been hampered by the supply"side constraints, one of which is the land factor. High

population density, which is prevalent in Asia, makes urban land resources extremely

,caree, and great iand scarcity crcatcs intcnsivc competition for the access to iaml

u,;es, I,fficient land uses become a critical i"ue on the agenda of urban governments.

Sustainability for Asian developing c[)untries hinges On slistainability of their

economic growth, which in turn, relies much on efficiency of their ~conomie

development. In the developing countries endowcd with greatly scarce resources,

social and environmental S\lstainability depends on efficient wealth creation in the

first place. Inefficient economic development wastes reSO\lrces unnecessarily, and

poor quality 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 ,ub"stamlard habitations where land \lses are most in~fficienl. Being a

developing cO\lntry fighting with the poverty, Bangladesh is struggling to develop a

coherent housing program for the middle-income and low-income residents,

Ho"ever, serio\ls supply-side constraints hamper adeq\late market provi,ion of

middle-income housing, let alone lo,,-inwmc housing, because the state is absent

from eomtruetion of cffective housing markets [2]'

.1.3 Banglade...h Context

Ulw"income population \ls\lally suffer,; from housing shortages in the

developing Countrie,. Because of poverty, it is reported that about one-third of

Dhaka'~ population "re squatters or live in slum,;. 1Iowever, it bccomes lIJt issue if

middle-inc[)me households could not afford decent housing of their choices, as

housing is made of local material, and thus housing prices should be relative to the

local economy, Most Dhaka's middle-inc[)me households do not own their housing

and have to squeeze inlo small rented apartments usually shared with other families

and the landlord,. The Dhaka's hOllsing supply system (Figure 1.1) indicates that

public housing accounts for about 7 percent of the housing stock and the rest is

private housing. H[)wever, the private hou,;il1gmarket is dominated by small-scaled

self-built housing, rather than developer-built housing. Many self.built housing is

often referred as informal housing, which does not observe building codes if there are

any [21-

••



Housing
Supply

"Public Housing Private
(7%) Housing (93%)

Formal Informal

J. J.
J. J. j J.

Developer- Self Built Housing Slums and Scll~built housing on
built HOllsing on subdivided Inls Sqllallers family owned land

Figure 1.1 Dhaka's J lnu,ing Supply System

1.4 Housing Projects in Dhaka

According to a survey of Dhaka's housing developmenl industry (Farzana and

Zhu, 2004), developers cited unavailability of land and high land prices as reason, for

shortages of developer-built hou,ing in the market. The majorities of housing

developers have to carry out developmenl projects by forming a joint venture with

individual landlords; with tbe lauer contribute land to the developments_ The ratio of

land cost to the total development cost could reach as high as 90 percent. From a

survey of 150 developers' housing project" a lypical housing project lS composed of

21.3 apartment, on average, and 82 percent of housing projects have a site area less

than 1,000 sqm (Table I.l)_

3
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Table 1.1 Land areas of developer-built hou,ing projects

Source: Su"ey f'Alndue!ed by Dr J1emLng Zhu,llepmmenl 01 Real E,tate,
Notion.1 UnJ>'e,.slry of S;ngllpDre, 2003

Land Area of Housing Number of Housing Pe~enlageProjects (Sl ,m) Projects
<335 13 8.7

400-670 72 48,0
735-1,005 38 25.3
1,070-1,340 25 1D,7
1,405-1,675 2 l.3

Total 150 100

1.5 ReasOIiS of lhe Crisis

Shortage, of housing arc ca\lsed Ill' shortages of land ~upply. Tbe supply of

;ervleed Grcen,field land is far Jess than the demand for it. The government is not

able lead infrastructure development with its paltry fiscal capacity; large IO\,-Iying

areas su'ceptible to inundation surrollnd especially Dhaka cily. Nevertheless, what

could be blamed is that housing land in the urban built-lip area, which is already

occupied with infrastructure and amenities, is not used efficiently. Developer-

organized housing developmenl' are hampered by fragmented private land ownership.

Large-sized housing projects arc preven!cd from initiation by onerous, if not

imp(}ssible, land assembly, which involves many landlords. Ubiquitous lo\v-density

illdividual sci f-built housing shows that the searee land re'QUreeSare under-uti Iized,

In the eOntext of bigh population density, fragmented private or quasi-private

land owner~bip is responsible fN rampant self-built bousing ill Dhaka. Exorbitant

transaction costs make assembly of many ~mall land lots, The consequent self-built

housing is n(>t a sustainable mode of residential land development heeau,e of it,

undcr-utilization of land resources. Because Qf hlgb population density, poverty.

seareity of valuable land in developing countries like Banglade_,h there exists a

vicious eyele of housing povel1yas stated in the figure 1.2 below.

4
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High population den~ity

-------- --------------------------------~

Great Land Scarcity Voluntary Land Assembly
to obtain efficient land

J. development is made the
Fragmented umd anticommons
Ownership - I

-- -------- ---- -

Uncontrolled individual I Development nwrket J lousing poverty
housing development - I is made the eommons
(informal housing) J.

Over-consumption of Slum, I
environmental amenities

Figure 1.2 Vicious Cycle in the Housing Market leading Housing Poverty

1.6 I'robable Solutio))

1'0 overcome this problem state can follow two ways: firstly tormulating

housing policy to promote private developers to invest in housing projects and

secondly government himself should take initiative to increase the number of public

hOllsinghy developing large seale housing projects.

But for least developed countries like Jlanglade~h without government

projects it Is almost impossible to solve shelter crisi, dlle to lack of large investors.

One of the elTective ways to increase public housing is to develop barren land into

planned cities and con~truGl high-rise apartments and provide the apartmenl' to the

people at affordahle price, what RAJUK Is doing since late fifties. This pl'oject i,

designed mainly for go~ernment agencies to develop affOl'dable homes f"" middle-

income group, which may initiate government step towards solving the sheltet ctisis.

1.7 Problem Definition

In categol'izing ptovision of sheller a, one ef the fundamental rcsponsibililies

of the state, the Constitution of the People's Republic of B~ngladesh recognized

shelter to be among the fundamental human rights. The UN Deelamtion on

5
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Fundamental Rights also reveals that every person has a right to an adequate standard

of living, which inchldes hou,ing. 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 e"panse of Ilving ~pace at this rate will al,o be

necessary to accommodate the "demographic momentum". Statistics show that

Bangladesh "ill need to construct approximately 4 million ncw houses annually to

meet thc fulure demand of the next twenty years. Estimates for annual requirements

for housing in urban areas vary from 3 lakh to 5.5 lakh units [I).

Alollg with populatien growth, urbanization is considered as one of the ncxt

most alarming thrcat to the hou,illg sector, Rather than being a phenomenon specific

to Banglade~h, urbanization has now become an issue of global Concern. 'I he share of

urban population in Asia i, 37 per cent at present and is projected to be 45 per cent by

2015, In Bangladesh 25 pereent of the population (some 35 million people) now live

in urban areas; this proportion will be 34 per cent (75 million) by the year 2015.

Dhaka, with a total p"pulatiOl1of 10 million, is nOwthe 22nd largest city in the world.

This is a eon;eq\lenCe of high rate of in-migration to Dhaka. By the year 2015 Dhaka

is projected to rank a8 the 5th largest city in the world, where 19 million people will

have to find their house.

On the other side, with the continued growth of pop"lation land for agriculture

and forest \vill ,hrink in tandem, This calls for high density settlement either in high

rises Or in smail unit low I'lse apartments, The area occupied by human settlements

and supportive infrastructure in Bangladesh is quite high at 30 per cent. Land is

beeomil1g increasingly inadequate to pro, ide individual housing solution to all and as

a result demand for apartments is growing rapidly. But the Government of

Bangladesh hasle8s ~ignificant role to construct apartments to eliminate shelter crisis

of its population. In fact, government is mOre concerned about constructien of qlIarter

for government officials to provide ,heller during their service period, ,,'hich is a

temporary solution rather than a life long solution to its citizen. Besides the

go,ernment officials the State doe, not have any plan to provide .,helter to others

except somc donor-aided project for the poor or special vulnerahle group. As a result

shelter nisi, is increasing day by day to the people, e.'pecially urb~n population.

To solve this problem I~rge scale ofland area is required which is the scarcest

re.'ource oHhe country. Moreover there i, an abrupt disparity in land ownership in the

G
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country. TI,e land owner,hip pattern in most urban areas in Bangladesh evell in rural

areas is highly skewed few people ownillg disproportionately large share ofland. The

access to land is most difficult for most of the people in urhan area, due 10excessive

pricc and also it, scarcity. Though the land coverage by different group explaIns

elearly thc emergence of real cstatc and middle income group mostly advocates its

control Crable 1.2).

Table 1.2 Coverage of Land by Diffcrent Group (Dhaka)

Income Group Approx. City Population Coverage of land in City

Residential Areas

Upper Income 2% 15%

Middle Income 28% 65%

Lower Incomc 70% 20%

SUUTceBangbde,h SlOt;"icat Year Book 1996.

From the above table it is found that a large portion of land is owned by the

middle income group but due to inflatioll of money, excessive construction matcrial

cost and lack of adeyuate fmancing facilitics middle income pcople are unablc to

construct house fol' their individual use. As a result they are inclined to developer to

bulld apartments.

Apart from these, in many cases those wbo could accommodate them.elves

through the apartments offered by the private developers or real-estate companies,

they are aho facing some problems like poor quality construction, frequent breeehc,

of contract by thc developers, unreasonable price, poor after ~ale service, fraudulent

practices by thc developctS etc. So it seem, very prospective to construct high-rise

apartments for middle-income people at an affordable price, which may providc a

reasonable solution of shelter cri,is to that particular group "ftbe society.

1.8 Rationale, Objective and Scope of the study

1.8.1 Rationale

Bangladesh faces a major housing pl'Oblem,With a very lo:v GNP per capita

($250); vel)' high population densities (almost 3,008 persons pel' squal'e kilometer in,
mhan areas); and a high populatIon growth rate in mban areas (4.5 percent pel' year),

the standard sheltel' is corrc>pondingly low. Approximately 77 percent of urban

dwellings and OVCr98 petcent ()f dwelling are not pennanent. Overcrowding and

7
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minimal Or no infrastructure support services are lllrlh~r problems. According to

numerous Bangladcsh agcnclcs, the plight or low and middlc-income households ha'

worsened in recent year~, particularly in relation to basic hOllsing. In this regard

government should take exemplary initiative to solve the acute housing problem for

the law and middle-income group thai could be followed by the private agencies

invalved in lhe hou,ing ~eetor in the lang run. Due to remaining financial and

buearoemtic con~traints of the government agencies the prohlem may he re,alved by

both the private and public partner;hip. The ratianale of the project study is to find out

a ,olulian af the existing housing problem for lhe urban middle-incame graup.

1.8.2 Objecti\-"

TIle obj~clive or lhe ••ludy is to (i) imprave sllbstantially the canditions

affecting the development of public and private sedor housing ror middle.income

hOllseholds, (ii) provide arfrmlahle standards of construction, and serVlces,

(iii) maximize the contribution of urban real estate inVe,lmeL1[Sto the local and

national economy, (iv) encourage government agencie~ to take initiative to solve

sheller problem an private and public participation, (v) encourage privatc housing

agencies to design housing projcct for middle and low income group, (vi) eneoumge

financi~l institution; to finance project, have been taken to meet up the middle and

low income group housing problem, (vii) find out new market segment of housing

busincss in middle and low income group and (viii) en~ure maximum use af ~carCe

and valuable land resource in planned way.

1.8.3 Scope

The scope of the project included (1) analysis of background of the problem On

the basis of basic data available, (ii) an initial sector assessment, including the

estimation of ~hclter fCquirements and housing dcmand/;lIpply eharaeteri~tie" (iii)

delermination of shelter rC~lIircment, (iv) cosl estimate to construct apartments for the

middlc income gl'Oupand (v) marketing of the apartment>,

8
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1.9l\1ethodology

In this project, at the very bcginning basic data would be analyzed. Ba,ic dat~

includes area, population, population density, GDP, GNP, per capita income,

household income and expenditure, urban and rural migration, size of urban

population, urban population growth rate, urban population density etc.

Second step is to analyze the present sItuation of housing like demand of

hou,ing, no, of new shelter required pl)r year, present supply system, constraint of
presenl supply system etc.

Third step is to analyze the data regardIng urban middle class and find out

potential market of apartments for 'nIddlc-in,ome group. In lhis procedure apartment

<i7e(area) and approximate price ofthe apartment ~hould be determined,

Fourth step is to design a project to solve the shelter problem of middle-

income group in the urban areas. In (his step construction related technical maHer.<

will he analy>:ed. TOlal ,ost and duration of the project will be delermined in that
phase.

The final step is to financial appraisal. In this skI' financial feasiblEty study of

the projeet will be aeeompli.<hed. In Ihis step 'Cost-Benefit AnalysIs' will be done.

Net Present Value (NPV), Internal rate of Relurn (IRR), Benefil-emt ratio or

Profilability Index, Payback period etc will be find out and projeet fea,<ihilitywitl be
dclermined.
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CHAPTER 2

LITARETUREREVIEW

2.1 Background: Conntry Lc~'cl

Bangladesh being the worlds 71h largest country by population is facing SeVCrC

,helter crisis to accorrunodate her populatio~. Due to acnte shortage of land and fnnd

it i, very important for Bangladesh to ensure maximnm utilization of valuable land

and housing project shouid be taken after thorough study of demographic and

financial s(alu, of the people.

2.1.1 Banglndesh at a Glance

Banglade,h i, located in north-castern pari of south Asia bctwecn 20'01' and

26'38 N - latitude and 88'01 and 92'41' E-longitude. The country i, bounded On"e,t,

north and northeast by India and also on Southeast and partly hy Myanmar. And on

the south is the Bay of Bengal. Total area of the country is 1,47,570 sq km including

18.559 sq-km fore.,lland and 1,992 sq, km ofwa(cr bodics. Thc land is almost llat and

fertile e;o..ceptsome hilly region, which al~o occupies 20% of total land. Bangladesh,

being localed in a tropical region has an average !cmpcratllrc of 24 to 38°C but rain

"ilh dusty ,~ind is common and also presence of high humidily, which are almost

80%. Thc country is dividcd into six divisions and each division co~tains several

districts and al present Ihere arc 64 districts and 479 thanas for administrative

purpo,e. These are the urhan centers, which arc controllcd by municipalities. The

capital city Dhaka and the POlt and 2~d largesl city Chinagong arc main altcntion for

urbanization l3]. Popuiatioll and pattern are prcs~nted in the Table 2.1 & 2,2 bciow:

Table 2.) Area, Households and Popuiation

Local;ty Area (Sq. Km) Households Population

Rural 1,37,159 i,94,55,678 9,94,44,696

Urban )0,617 60,35,144 3,10,77,952

Totai 1,47,776 2,54,90,822 13,05,22,598

Source' Cen.'"' 200 t, BBS.
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Table 2.2 Population (In Million) by Sex

Year Both Sex Male female Sex Ratio Growth Urban
Rate Population
(Annual)

2000 129.3 66.3 63.0 105.4 1.41 29.60
2001 131.1 67.1 62.9 106.6 1.54 30.00

2002 132.9 68,2 64.7 105.4 1.40 30.60

2003 134.8 69.1 65.7 105.2 1.43 31,30

2004 136.7 70.1 66.6 105.2 1.42 32.40
Sou",.: SVRS 201)4, LIDS,

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 lale 1960~were 4.0% and 4.8% respectively

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

increase besides the natural growth can be enumerated as following:

1. Change in the status of to"n, in diffe,ent levels accompanied "ith offlces,

industries, and academic institutions attracting people of various profession;.

2. Attraction of socia-cultural, educational and health and othcrs faeil ities in the

city. The concentration of different institution also led to high growth of the

educated middle class.

3, Large-scale migration following natural disa,ters (flood, tornado) in different

years or man-made calamities like war, famine etc.

4. Deteriorating economic condition in the rural areas, increasing poverty and

landle"nes, plI;hing the rural poor towards the cities. This resulted in gm" th

of people working in the informal sector within low in come range, Household

income or cansumption by percentage ;harc: lowesIlO%: 3.9% and hiJ\hes!

iO%' 28.6% (1995-96 est.)[4l-

Due to above mentioncd reason, migration from rural area to u]'ban area has

been increased tremendously and consequently urbanization has grown up (Table

2,3).



Table 2.3 Migration byDirection in Bangladesh

Direction Migration Per 1000 Population
2002 2003 2004

Rurallo Rural 10.30 10.34 13.80
Rural to Urban 11.00 17.37 6.00
Urban 10Rural 2.70 2.78 13,10

Urban to Urban 39.80 34.34 38.10
Source: SVRS, rills.

UrbRnization in its proper sense st"ned in Bengal with establishment of British

administrative ecnters (particularly, the districl headquarters) and development of

business centers on the banks of large rivers. The process, however, did not bring

mueh change in house struclures and their styles. Houses in these newly developed

town,hips used almost the same materials as in the >urrounding rural areas and yet,

changes started showing up very soon, These h01lseswere constructed usually in rows

and bloeks and many of them were buill in European ardlitectural design. A

completely neW phenomenon was the grm,th of ,IUlll>, especially around indu>lry

centers and for the people migrating from rural areas in seareh of jobs and earning

opportunities. Buildings in some areHIadopted the designs of Muslim archilcClurc and

in many places; the influence of typicHIIndian ,tructures of the Mughal period could

be seen in abundance [3].

Until 1951, Bangladesh was almost completely a ruml-agrarian country with

95,67 percent ofthe population Ilving in rural areas and only 4.33 percent in urban

areas (Table 2.4) Tahle ~hows the urhanintiGn paltern in Bangladesh as well a,

urhRn poplilatlon growth of Dhaka City. The level ofurhanizalion was cXlrcmely low

in 1951 wilh only 4.33% of the total population living in urban area" H ha~ incrcased

gradually to 5.19% in 1961 and then vel)' rapidly to 8.78% in 1974, 15,54% in 1981.

20,15% in 1991 and 23.39% in 2001 (BBS, 1991 and nns, 2001).
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Table 2.4 Urbanization in Bangladesh and Urban Population Growth

y,~ Total Urban PopuMion Percent of Urban Population Ayerage Annual

Growth Rate (%)

1951 1819773 4.33 1.69

1961 2640726 5.19 3,75

1974 6273602 8.78 662
lnl 13535963 15.54 10.63

1991 20872204 0.15 5.43

2001 28808477 3.39 3.27

Suurce, BBS, 1997, BBS, 2001

A recent study by World flank has estimaled that about 40% of the toml

population in Bangladesh will be liying in urban area in Bangladesh by 2025 (ADB,

2000). Urban population density in Bangl~desh ,vas 2179 persons/sq.km in 1991 and

lhe present density is estimated at approximalcly 3008 personslsq.km (Table 2,5),

Table 2.5 Urban PopuiatlOllDensity in Bangladesh

Year Person!sq,km

1991 2,179

2004 3,008

Population density of Dh"b mcgacily was found 10be 4795 persotlv.'q.km in

1991 and the present densily is estimated at approximately 8573 persons/sq.km.

l-lowever, the population de",ity of Dee area is more than three times of the

megacity area, as in 1991 it M'S 15333 persons/sq.kIn against e,timated present

density of 18055 persons/sq.km which is very high in comparison with the other

countries of Asia (Tabie 2,6 & 2.7). Wilh iimited availability of flood-free iand,

further densi fication of population along wilh haphazard encroachmcnl of peripheral

land of Dhaka as weil as in urban area, ofBilnglad~sh ~eemS inevitable [5].



Table 2.6 Urban Population Density (per;on~h;q.km), Phaka, Bangladesh

Urban Papulation Density (persanslsq.krn)

Year Dhaka City
Banglade,h Dhaka Mega City

Corporation

1991 2179 4795 15333

2004 3008 8573 18055

Table 2.7 Urban Data of some Major Cilies of Asia

Bandung Dhaka Hue Kandy Makati Penang
I\ietropol ilan

- 6,537,308 - 7,907,386 -population -
Municipal population 2,056,913 3,637,892 260,127 130,000 452,734 518,419
Allnual population
increase, 1970-1990 3.23 6.681 - - 1.963 0.93
(pereenlage)
Annual projected
population increase, 2.68 9.541 - 2.55 1.983 -1990-2010
(percentage)

Land area (km2) 167.29 227,81 67.90 30.04 29.86 292,64
Built-lip area (km2) 100.40 25.43 -2 8.00 (19,00)6 -

HOllschold income (US 5104 1245 - - 2257 -dollar,)
Sumec:MunicipalI.andManagementinA,ia:ACmnpamtiveStudy

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

population wa.' 25% in 19M1,31% in 1991 and 34% in 2()01 re,'pectively. Dhaka's

dominance not only in terms of population, hut also ill terms af economy, trade,

commerce, and administration i, obvious. In 1991 among the thirty-four mega cities

of the world having a population of more than five million, Dhaka ranked twenty-fifth

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

fourth largest cily by the year 2015 wilh an eslimated population of21.1 million

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

while that of Dhaka City Corporation (DCC) area at 5.94 million in the year 2004 r41,
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Bangladesh although still at a low level of urban ization (25 perecnl), its lotal

urban population is a huge OnC(30 millIon). In fact, it is one of tbe largest urban

populations in the world. This population has recorded very rapid growtb during lbe

lasl three decades (nearly 7 percent annually), and conlinues to grow rapidly (at over

5 percent annually). The growtb rate to decline to ",me exlcnt but w1l1still be higher

tllan 3 percent 2020 when the urbani7.ation level wouid rise 10nearly 40 perccnt and

tbe total urban population to ovcr 70 million. By 2035 Jlanglade,b wiIi statIstically

become an urbanized country, wilh more lhan 50 percent of its popuiation being

urban. Tbis situation may even happen earlier, give cerlain shIfts In the economy and

techlloiogy,taking place.

At the present time, urbanization in Bangladesh is characterized by significant

regional/ spatial variations. Dbaka region (former Dhaka Distl'ict) i., l1lor~ lhan 50

perccnt urban, with a few other regi<;m.'recording 25-40 percent, wbile a number of

regions are way below the average of2S percent. Even as low as is percent Dbaka

has become oniy a mega eily in term of population (above 10 million),

2.2 Back~rollnd: Regional L~veI

As urbanization bas started from thc late sixties, urbani7.ation in Bangiadesh is

stiil at prcmature stage and limited 10oniy few cities and growth centers likc Dhaka.

Chillagong, Khulna, Rajshahi, 13al'isal,Syihel, Bogra, Rangpur etc. But urlmniLation

is taking piace remarkabiy in Dhaka city, being the cenlre of ail administrative and

business operations, secondly in some extent ill Chittagong for being porI city and

economic activities.

2.2.1 Cil)': Dhaka at a glance
Dhaka being the capital ami largcst metropolitan city of Bangladc,h with it,

employment opportunities ami other commercial activities bas attracted the large'l

number of migrants from all parIS of the counlry. As a resuit the population has

incrcased tremendousiy during tbis period ( I97 t -80) compared 10the expanSion in the

cily area. In f99f it was estimated lhat 40% percent of the totai urban poplilation live

in Dhaka city. Dhaka has grown from a IOVvnorjust 0.5 million people in 1957 into a

metropolis of more than 7.0 million in 199.1 over an arCaS (Dhaka metropolitan

developmenl plan-DMDP) of i528sg.km (590 square miles) Crabie 2.8 & 2,9),
15



Table 2.8 Population Growth of Dhaka City

SOllrce' IJl\lDP

Year DCC Area Dl\1DP Area Population Density

(RAJUK Area) (PersonlI-lectare)
Population Grmvth Poplilation Growth ))CC DMDP
(000) (o/dYear) (000) (%/Ycar) Area A""

1991 6,100 - 7,300 - 169 48
(CenSIlS)

1995 6,900 3.0 9,100 4.2 192 59
2000 8,000 3.0 10,900 3.6 222 71
2005 9,000 25 12,600 3.0 251 83
201 (I 9,900 15 14,200 24 269 93
2015 10,200 10 15,700 19 283 103

Table 2.09 Urban Poplilatioll Grov,th of Dhaka City

Bangladesh Dhaka

Year Population Average Annual Growth

Rate ('Yo)

1951 411279 1.28

1961 118766 5.74

1974 2068353 3.47

1981 3440147 7.53

1991 6487459 6.55

2001 9912908 4.33

Source:BflS, 1997, fillS, 200I

DhakA'S role includes full range of nalional government and admini.,tl'atlve

function.' together \vith high proportions of all national incimtrial, commercial,

cultmal and recreational activilics. All governmental decisions and the greater parl "f

politi~al acti vily originate from Dhaka L5J.

16

•



2.2.2 Migration t" Dhaka

Migration figures give a picture on the affinity of the migrants towards the

bigger eilie,. Number of IOlalrural 10urban migration was over 2,400,000 in i96 i -74,

This was 6 times higher than Ihat in between 1951-61 and constituted nearly 60% of

tbe total urban population increase. Three big cities ,ombined absorbed nearly 2!3rds

of the whoie urban-bound migrants; Dhaka alone accommodated 38,83% of the total

migrants.

Table 2.\0 Demographic Chara,teri,tks by Major Districts

Divi"ion/ Zila Area Botb Sex Male Female

Bangladesh 147569.55 123851120 63894740 59956380
Barlsal 2774.94 2348440 1196220 1152220
Chitta On 5282.98 6543860 3440640 3103220
Comilla 3085.17 4591340 2310940 2280400
:Dhakii"~;";:,\:'~,'t.,,X;'ib ~lft63,60;: #.;':';< 18618700-"t;~'j:bH95300"'.-?'? ,3 823400>;':\
farid ur 2072.72 1742720 893280 849440
Ghazi ur 174\.53 2023260 1054960 968300
M mensin h 4363.48 4460120 2291800 2168320
Narayan alll 759.57 2170740 1155300 1015440
Tangail 3414.38 3261600 1659820 1601780
Jessorc 2566.68 2469680 1282480 1187200
Khulna 4394.46 2357940 1234320 \123620
Ku~btia 1621.15 1737360 895300 842060
Bo a 2919.90 3015400 1561040 1454360
Dinai ur 3437.98 2640940 1361860 1279080
Paboa 2371.50 2i64960 1116160 11048800
Ra'shahi 2407,01 2274340 1181000 11093340
Ran lit 230778 2527060 1307140 1219920
Syihel. 3490.40 2547320 1308140 1239180
Somee, Cen,u, 2001, SVRS, BBS,

2.2.3 Honsing Situation ill Dhaka City

Housing sitll~tion in Dbaka face~ the formidablc problem of providing

minimum ;hcller of acceptable sla"dard to everyb()(l~'.Thc scene is depicted by tile

volume of slums al1d 'qualtcrs, number of families per hou,ehold. trcnd in hOlllchold

fonnaliOI1, etc. Before an~iyzlng the information I'egarding thc migration of people

to'~ards Dhaka data of the following Table 2,11 can give u, an ",erail pi,turc of

migration of Bangiadesh:
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Table 2.11 Population Growth in Urban Areas and New Shelter Hequlrcments

(1980-2000)

Urban 1980 1980 2000 2000 1980-2000
Centers Population Households Population Households Now

(Millions) (000'5) (Millions) (OOO's) Housing

Req. (000'.,)

'Dhakil~,Yh# -3:5"' w-'--~:515~~';.rr;9'.3'@k'o!.j&,t" ~169J ":~"-" ,~1J76' ;k1;/,~S,~ " ,11',,-, ,ii,,;»~q_,;<;:'::~''-_~':%<~:'<~:,U : ,,', v" "_ w<::-:';<Y. "".;;".jk :>;: :>-£--"" ':(',,:)., _v~~_."",,~, ';P',;o "",: ":-'x. ,.;>
Chittagong 1.43 220 '.0 727 507

Khulna 0,70 108 2.4 '18 310

2.31'otential Market Segment "fthe Proposed Apartment Construction Project:

2.3.1 Baekj;::round

A three-tier market characterizes the residential housing sector in Bangladesh.

First arc those households with the highe~( disposable in~orne, able to alTord high-

quality housing in fully serviced neighhorhoods. This group rcpres~nt, less than 3

percent of the housing market. The second tier is the relatively narrow stratum of

middle"income hOll>eholds. It represents 12-15 percent of housing market and

eompo.,ed of public servants and wage/salary earnCr; of large prlvatc companies and

public sector corporations. The third and largest of the tiers is llw low-income

households, for which housing is provided largely by the private se~tor, often under

illegal and unsatisfactory neighborhood condition,. Before selccting a housing project

some information regarding hou,el1old size and incClme distribution of people should

be analY7ed (Table 2, 12 to 2, 19).

Table 2,12 Average Household Size

Key Findings HIES-2005 HlES-2000
Total Rural ,~Urb1tn,: Total Rural IJrban

1 2 3 -'"'(,A,-';;: 5 6 7
AveragC Hou,ehClld Size 4.85 4.~9 :~.nL' 5,18 5,19 5.13
~ourcc:HII"~-2005. 2000_HilS
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Table 2.13 Number of Household by Size (in mi Ilion)

Number ofHOlISehold by HIES-2005 HIES-2000Sire (in million) Total Rural_lflJthati~. Total Rural Urban1 2 3 !-'''t40.1> 5 6 7I member 0.60 0.50 'O:lO',~:U 0.39 0.34 0.052-3 member. 6.5 I 4.74 i'W7'ji.j 4.56 3.63 0.934-5 member, 12.70 9.26 ;'3':44,$$ 10.25 8.07 2.186+ members 8.83 6.88 "1'95 ..,' 9.14 7.37 1.77,'. :<;j"",Source: H1ES-2005,2000, BHS

Table 2.14 Average Earner per lJousehold

Key Findings HIES-2005 HIES-2000
Total Rmal ';:,Urbiin,' Total Rural IJrban1 2 3 ;.ijy41~. 5 6 7Average Earner per 1.40 1.37 !i1'50';:;:;. 1.45 1.43 1.54Household \)1-}:('<::4

Sourco: IIlES.2005, 2000, BllS

Table 2.15 Number of IJousebold by Number or Earners

NurnberofHousehold by HIES-lOO5 HIES-2000
Number of earners Total Rural ~.'Uttiii1'ie Total Rural Urban--.fi!1million) i1J}}t<:

1 2 3 '-J::1;.4:".~ 5 6 7'0 Earner 2.11 1.73 ,0,'38.if/ 1.50 1.23 0,271 Earner 16,86 12,78 ,:,4i08L1" 14.42 11.68 2.742 Earner 6.60 4.71 n~8n:;j 5.54 4.30 l.243+ Earner 3.07 2.16 ';0:91~!:t: 2,88 2.20 0.68SQUI~',HIES-200;;, 2000 lJBS

Table 2.161neome (Taka per Month)

Income (Taka rer Month) HlES-2005 HlES-2000
Total Rural "Urb'aii.'j Total Rural Urban

1 2 3 ""\4"%' , 6 7' . ',>.- ••Income r household 7203 6095 .JJ0463': 5842 4816 9878InCOJl1~r eorner 5145 4449 \6975Y~,4029 3368 6414Income er ca Jita 1485 1246 .l217;~; 1128 ns 1926Source: IlIES.2005, 2000, BFlS
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Table 2.17 Expenditure (Taka per Month)

Expenditure HIES.2005 HIES-2000
(raka per Month) Total Rural iUrbiil""', Total Rural Urban

~j,h;f1d
1 2 3 q "!l&'~>'i' 5 6 7'.;<; ," v
Total ex enditure er hlh 16134 5319 ,8533"* 4881 4257 7337
Consum. Expcnd. Pcr hih 5964 5165 ;8315M 4537 3879 7125
Food ex end, Pcr hih 3209 3023 :.3756)';iK2477 2300 3175
Source: HlGS-200.l. )000 nils

Table 2.18 Housing Si7.e by Censu.'

Locality Year

1960 1973 1981 1991 2001

Nalional 5.3 5.6 5.7 5.5 4.9

Rural 5.3 5.6 57 5.5 4.'
~W!),~fi?ft'~rA% ;'"'r,'q;t,,,V ,5,9}N<'W':~~,(~j,{tj;:::f:tl'~~1'1;1&.0f> -;~:9.!k:fu\f,k'''..;,,'0.". '(.",,~\ ".',',, ." . . - . .
Source: l'e""" 2001, Hll~.

Table 2.] 9 Living Spacc per Living Strucmre (In Sq.Ft.)

Localit> Year

1981 1991 2002 2003

National 28. 249 222 225

Rural 284 243 223 222
Nttaft$:fNftYW&41tP;;ii;, '3261t't:t*:j':${ '299 :[,&i1W: ~tI21~tt.;,;H1::~U..i?fff1t%"",,,:. ::;'i'.. '.t.:." '-- .'.'.
Source:CeIl'U' 200I, BBS,

2.3.2 The Urban Middlc Class

In Indian subcontinenl thc middle class emerged more a, a conscqucncc of

changes in the system of law and public administration than a, a result of economic

and technological development Thc mcmbcrs of the middle cia,s belong to the

learned profes:;ions. The r~al growlh of middle clas.' wa, nl()r~ of a 20th c.

phenomenon with the growlh of government jobs in civil, military, police, railway

and river services along "ilh lhe grov.-th of instilution< for prof~s\ional education of

doctors, engineers and advocale~. 'This grO\'ilh of tile profes.,iol1s anu the number of

Indians (before subdivision) in governmcnt service coincides with a sleady increase in

urbanizalion aller 1900 and the faster growth of individual cities, Urbanizalion

introduced major changes in the system of educalion and occupalion, Traditionally,
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specific trade or occupation of each member of indigenous society was birth ascribed.

Achieved charac!eristic~ are mainly economic and reter to formal ed"cation and

training, Whereas in traditional system children followcd thcit parents into their roles,

cducation was at individual level witholll fonnai 8chooling. Western ideas

increa8ingiy infillratcd into the middle-cia,s thinking through their education, in

8ervicc training and the media- hooks, journals and press. This influenced gradual

change in the concept offamily, life-style and living. Melropolitan society and the job

structure together created preference for nuclear family [0 replace thc lraditi(mal jnint'

family. Westernization encouraged both spatial and temporal compartmentalization of

activitie, in ~ilics as well as in domestic level. "(he horne and work place was no

longer 'ynonymous, The cities eventually eompartmcntalized into residcnlial,

commercial, recreational and industrials zones, Single ",ed area, replaced tradilional

mixed land use. In the dome,lic level the trend was to isolate spaces according to

different activities like sleeping, eating, cooking, etc, Following Table (Table 2,21)

may help to find out the potential buyers/ell.,tomers of propmed aparlment

construction projecl [5].

Table 2.20 Income Groups in Dhaka City, 1987

Income Group Monthly income ofHH in Proportion ofTotai HH in

Taka the city (%)

Lower 1ncomc Group 1000-3000 70%

Middle Income Group 28%

Lower-middle 3001-5000

Middle 5001-10,000

Upper-middle 10,001-20,000

Upper 111C(}meGrollp 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 ,ft.

Residential S ace Standards for Government Officers and Em 10 ees
Category of Officer / Pay Scale Pay Scale (Tk.) Ho~_~~Rent Allotable Floor

E';'nlovee Gradc Tko) Arcas- sfl
I 23,000.00 12,650.00 1&002 19,300.00 10,615.00
3 16,800.00 9,240,00 15004 15,000.00 8,250,00

Class I 5 13,750.00 7,562.50
6 11,000.00 6,050.00 1250
7 9,000,00 4,950.00
8 7,400.00 4,070.00
9 6,1l00.00 3,740.00 1000

Class "
10 5,100.00 2,1l05.00
II 4,100.00 2,255.00
12 3,700.00 2,035.00
13 3,500.00 1,925.00 800

Class 1lI
14 3,300.00 1,815,00
15 3,100.00 1,705,00
16 3,000.00 1,650.00

'1 2,850.00 1,567.50 600
18 2,600,00 1,430.00

Class IV 19 2,500,00 1,375.00
20 2,400,00 1,320.00 500

The middle income-group combincd represents appro"'.2& perccnt of the city

populat;()n but cover nearly 65 percent of the residential land. Density in thesc areas

may range from 50-400 persons/acre (l24-988 per/ha). This wide range i, reflection

of the significant variation "ithin the group. There is also a high disparity of income

between different income levels of the Middle ciass, Urban middle cbs.1 became a

dominant power to"ard, the cnd of colonial period. It gave leadership to all >oeio-

cultural and political aelivitics. After the independence this daminance lead 10 the

planning of housing that only catered only to their need.
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CHAPTERJ

HOUSING POLICY

J.llntroduetion

Housing could be generally lermed as a habitable shelter but its meanmg

stretches far from merely a shelter. II is the total living environment including

dwelling unils, land, the neighborhood services and utilities needed for the well being

of its inhabitants, Ilousing is one of the basic beings, which provides security and

sense of belonging to the owner. The pre-requisite for health and comfort is proper

hou,ing.

Baogladesh, like many other de~eloping countries face an acute shortage of

affordable housing both in the urban and rural area,. The housing shortage was

estimated in 1991 to be 3.10 million units out of which 2.15 million units in rural

areas and 095 million unIts in urban areaS. The shortage was projected to be 5.0

millioll by the end of the year 2000, 'lne government i. fully aware of the problem

and various steps are being undertaken to counter it.

The National Housing authority has been the principal public sector agency

engaged in .~olvingthe enormous hou<,ingproblem of the country, particularly for the

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

The end of the British rule and the parlition of the subcontinent re'LLlledin

migration of million of Muslim refugees {locked into thc four main citie. or

Banglade .•h and slar[~d livlng on vacanl government lands in these cities. They

erected make.hill houses creating unplanned and unhygienic conditi(ln. The influx of

these refugees also produced tremendous ,train on the existing services and

infrastructures. In view of this situation the lhen government created hou.•ing wing

\lnder the Works, Po"er and lrrigatio~ Mini,try;n 1958, The government undertook

housing pwgrams throughoul \he country in order to rehahilitale the refugees and the

local low and mlddle-income families ln an organized way. The houslng wlng was

upgraded t(}lhe present Housing and Settlement Directorate in 1971 after successful

completion of the rctiJgee rehabilitation program. To a.,certain ;hcltcr for all by 2000

the Democratic government noW formulating National Housing ,.policy 2004,
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considering the present need of the eoun!ry. In !he light of the NUlional Hou,ing

policy, the national Assembly has adopted and approved the Nationa] Housing

Authority (NHA) Act. 2000. in accordance with the act, Housing and settlement

direction (HSO) and deputy Conllni"ioner Seltlemen! (DeS) office have been

abolished amI a new organization NHA has been formed by merging these two

otganlzation, The Nationa] Housing authorit}' Acl 2000 ha~ been implemen!cd on the

15,bJuly 2001 through the government notification.

The libelation of Bangladesh hroLLgh!about an innux of rural population to the

urban areas, Bangladesh has an agri~ulture-based economy and most of it., rural

population is dependent on agriculture. Thetc is a hugc surplus of labor in the rural

area" as only farming cannot support all the rural population. As a tcsult, thcy remain

unemployed 01'under employed for most of the year. These population along wilh the

millions affeClecland uprooted by the war of ]971 migrated to the cities in search of

job, and better life. Most of them started '4ualling On the government owned vaeanl

land Eke the road resetve; railway stations sides of railway tra~ks, launch terminals

and market place.'. These poor people lIved in appalling condItions, totally unfit for

human habitation without the pre,;encc of any sanitary or utility facilities, As a result,

an unhealthy condition was created causing serious tllreat to the publi~ health and the

overall environment of !hcse cities.

3.2 Nationalllousing I'olie}'

Governmcnt of Bangladesh has adopted a National Housing Policy. Salient

Features of National Housing Policy of Hangladesh are stated below [6J:

3.2.1 Objective,

The main objective,; of the National Housing Policy arc:

• Ensure housing for all with parlicular emphasis on the disadvantaged,

destitute, thc shelter less poor and the low and ll1iddIe-income group of people.

• Make available suitable land for housing at affordable price.

• Developing me~halli.,ms 10 di,chargc formation of slums and squatter

seUlemcnts, unauthorized constmclions and encroachments.



• Mobilization of resources for housing through personal savings and financial

institutions.

• Developing Institutional and legal framework for facilitating housing.

• Providing encouragement to universilies, researeh institutions and research

ccnlers for research Onhousing oricnlcd.

To achievc thc abovc objectives, the strategy of the government is to act as a

promoter and facilitator and also as n provider to a limited extent. The salient features

of thc housing strategy envisagc the National Housing Policy is:

• Housing will be givcn duc priority in the national development plans.

• The role of the govermnenl in housing will be 10 supply servicc land at

reasonable price and to help, create and promole housing finance inslitulion,.

• Efforts will he made to increasc affordabiHty of thc disadvantaged and thc

low-income gro\IPSthrough providing credit for income generation.

• Improvement and rehabilitation of the existing hOllslng stock will be gIven

priority by the government along,idc ncw housing.

• Encroachmcnt on public land and unauthorized constructions will be

discouraged.

• Facilities incremental house building and ensufC widcr application of

resources.

• Conservation of the nalural cnvironment and preservation of cultural heritage

in new housing projects,

3.3 National Urball Sector Policy

In addition to National Housing Policy a National Urban Sector Policy has

already been drafted which will provide a framework for 30cial, economic, culluml an,l

politlcal_inSlilUlionalsustalnahility. The policy envisions slrcnglh~ning llie bcncflcial

a'pcets of urbanization and at the same time, effeclively dealing "ilh ii, negative

conscqucnccs in order 10 achieve sustainable urbanization. Il aims to work towards a

deecntralized H~d participatory process of urban developmcnl in which thc cenlral

goveromenl, the local goven'ment, the private sector and the eivil soeicly have llicir roles

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

• Ensure regionally halanced urhaninlion through diffuscd dcvelopmcnt and

hierarchically structured urhan system.

• Facilitate economic development, employment generation, reduction of

inequality and poverty eradication through appropriate regulatory frameworks

and infTastructure provisions,

• Ensure optimum utili7ation of land re,ources and meet increased demand for

housing and urban services through public-private and other partnerships.

• Protect, preserve and enhance urhan environment, e'pecial1y water bodies

• Devolvc authority at the local urban level and strengthen local govel1lments

through appropriate powers, resourccs and capabilities so that these can take

effective responsibility ror a widc range of planning, infrastructure provision,

service delivery and regulatory function,

• lnvolw all seClors of the community, in participatory decision-making and

implenlentatiol1 proce,ses

• Ensure ,ocial justice and inclusion by measures designed to increase the

security of poor people throllgh their access to varied livelihood opportllnities,

secure tenure and basic affordable services.

• Take into account particular nee.cisof women, men, children, youth, the elderly

and the disabled in de~e1oping policy responses and implementation,

• Assure health, safety and security of all citizens through multifaceted

initiati ve~to reduce crime and violence,

• Protect, preserve and enhance the histQfi~aland ~lLlturalheritage of cities and

enhance their aesthetic beauty

• Develop and implement urhan management strategies and governance

arrangements for enhancing complementary roles of urban and rural areas in

sllstainnble development

• Ensure good governance b} ~nh~ncing transparency and establishing

accountability.
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3.3.2 Major dimensions of the policy

I. Patterns and processes of urbanization

2. 1.ocal urban planning: al present, .only four cities have their own planning
COmmISSIOns

3. Local economic development and employmcnt

4. Urban iocal finance and reSourcemobilization

5. Urban management: this is needed since currentiy Bangiadesh lach effective
management systcms

6. Urban housing

7. Urban poverty and slum improvement

8. Urban cnvironmental management

9.lnrrastructure and services

iO, Urban transportation

1i. Heaith and education

12, Social structurc

n, Gender concerns

14. Urban children, ages and thc disabled and the scavengers

15. Urban recreation

16. Cullural and aesthetic development

17.Rural-urban linkage

IS. Law and order

19. Legislation

20, Urban governance

21. Training

22. ResearcIJand information,
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CHAl'TER4

l'ROn:CT lJ£SCRIPTION

4.1IlItrodlietion

From the discussion orpreviou> chapter it's clear that 10" and middle-income

people ofBangiadesh are facing tremendous ,hcitcr crisis, Shelter, as one of the basie

necds of human being state should take the iniliative to provide sheiter to ali of its

inhabitants. Though government suffers severe fund crisis he may imiles inves[or., in

housing project to provide affordabie sheiter to its population, In this chapter a project

would be designed lor middle income group orlhe eounll)', TIlOugh middle income

group i, les~ vulnerable than the low income group, bllt iI's rciatively easier to design

a project for middle incomc grOlip. A project to solve the shelter cri~i; of low ineomc

group rcquireslarge and complex drorls which arc beyond the discu."ion thi, project.

Rajdhal1i llnnayan Kartripakkha (RAJ UK) being the primc agency for the

planned devciopment of the Dhaka city ha, implemented several housing projects like

Banani, Gulshan, Baridhara, Uttara elc model lo"n projects which are the prime

residential areas of the country. At pre,ent RAJUK is implementing Purbaehal New

Town Project that will devclop 6150 acres of rural land 10 urban area that will

accommodate more than one million populations. Pmbachal will be a eomplelely new

city which will be well planned with sufficient number of rcsldential plots for

different categories people including VCI)' rich to urban poor, One of the important

features of Pliraehal project is that it has reserved six prime locations '" high"risc

apmtment block which covcrs 252.26 acres of land. lmporlant features of Purbachal

project is staled helow:

01 Name of the Projecl Purbaehal New Town Projeel

02. Sponsoring Minisll)' Ministry ofl-lousing & Public Works

OJ. Executing Agency Rajdhani Unnayan Kartripakkha (RAJ UK)

04. Project Tenure 17 (Seventeen) Years

05. Projcct Cost Tk. 5,000 Cr.
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06, Source of Fund

07. Background

08, Area

09, Plot Area

10, ~o. of Plots

RAJUK's own Fund

R~jdhani Unnayan Kartripakkha (RAJUK) has

taken initiative to expand Dhaka ln planned and

sustainable way. For Ihi, reaSOn RAJUK is

implementing Purbachal New 'lown Project

where there is a provision to accommodate

65,000 no.s of apartments at high-rise buildings

for low and middle income people, Due !() acute

shelter cri,is RAJUK should implement the

apartment project immediately.

6150 acres out of which

4500 acre in Narayangaj Jislrict,

1500 acre ln Kaligonj district and

150acre In Dhaka distriel for Ilnk road,

6000 acre: 2428.11 hectare or

24.28 sq.km or

9.375 sqm

Residenlial,29,000

Commercial: 5,000

TOllll:34,000.

A high-rise apartment construction pwject has been designed On lhe ba,is "f

"High-rise Apartment Block" of Purbachal project. The High-rise Apartment Block's

of Purbachal covers 252,26 acres area where 65,000 units of apartment constnlction is

possible, The,e apartmenls should be designed for middle income group gencrally.

for initial assel,ment two types of apartment has been considered: Type-A of 1100

sf! and T}pe-B of 800 sft. Eaeh aparlment building shall be 20-storied apartmenl

building. A brief outline of the proposed High-rise apartment eomtruetion projecl is

oullined ln next paragraph.
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4.2 Project Deseriptin"

OJ. Name of the Project

02. Sponsoring Ministry

03. Executing Agency

04. ProjectTenure

05. Project Cost

06. Source of fund

07, Projcct Location

08. Objective

09. Background

Construction of Affordablc Apartmcnts for

Middle-Income People

Ministry of Housing & Public Works

Rajdhani Unnayan Kartripakkha (RAJUK)

10 (Ten) Years

Tk,12672.14Cr.

RAJUK's own fllnd

"Purbaehai New Town Project" Area, RAJUK,

a) To provide shelter to middie-income peopie al

an affClrdableprice.

b) To reduce shelter crisis.

c) To provide safc and enviranmentai community

living facilitics.

Rajdbani Unnayan Kartripakkha (RA.lUK) ha~

taken initiative to expand Dhaka in planned and

su,tainabie way. For this reason RAJUK i,

implementing Purbaehal New To\~n Project

where thcre is a provision to accommodate

65,000 nO.Sof apartments at high-rise buildings

for low and middle ineomc people. Due to acute

.\heller crisis RAJUK shouid implement the

apartment project immediateiy,
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4.3 Technical Matters

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

4 main design objectives:

• To pmvide homes that meets certain minimum standards at tile lowest possible

pr"es.

• To provide reawnable qllality living environment in a landscaped setting.

• To utilize efficienl and economical construction method,

• To provide specifications that meets the expecla!ions of purchasers.

• The development shall be distributed as follows:

a) TypeA-IIOOsft-Mediumcosthomes

b) Type B- 800 sfl. LO'Hnedilllll c,,;t !l"mes

4.4 Cost llrcakup

Cm! "f the major ilems "f the project i; pre,ented bel"w:

Table 4.1 Cost Break-up

SL Estimated Investment %ofthe

1"0. Cost Component Cost (TIc Less@5% Cost (Tk. Total
In Cr.) In Cr.) Cost

I Land Pure~)se& Development
Cost (U'DC 305.23 15.26 289.97 2,29

2 Aparlmenl Con,truelion Cost
(ACC) 11563.52 578.18 10985.34 86.71

3 Ulility & Others Cost UTC) 578.18 28.91 549.27 4.34
4 Road Conslmclion Cost RCC 21.15 1.06 20.09 0.16, Contingency & Overhead C",l
- coct 867.26 43.36 823.90 6.50

To!al 13335.34 12668.57 100.00

Detailed Estimate is annexed at Appendix-A. The estimate is prepared on the

basis of Plinth Area Rate of PWD Schedule of Ratesl2006, whieil differs from the

aC!llalpriee in most ofthe cases. For this reason the investment cost is calculated 5%

less from the estimated cost Alter detRil design the cost may change from the

estimated one. Pl'ojeet cost also depends on project duration, natural calamities. and

p"litieal situation, availability Qf local malerial and manp,mer and obviously

allocation of adequate finance.

At this project the development cos! per sf! stands: Tk. 2076, 12,
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4.5 Project Magnitude

By any measure, the schemc involves a massive undertaking in terms of lhe

magnitlldc and pace of construction that needs to he undertaken.

The following lIgures give a sense ofthc scale of the project:

• Number OrUnil, 65,132 No.s

• Types of Units TI'IOTypes:

Type A: 1100sfi,29716No.s

Type B: 800 sfl, 35416 Ko.s

• Construction Costfsft Tic 2076.12

• rotal Cost '1k.12668.57Cr.

• Minimum Pricc of Type-A Tk. 22,83,732.91

Unit

• Minimum Price of Typc"B Tk. 16,60,896,66

Unit

• Number of Locations (cilic,) "• Number of sites 06
• Number of pack ages 30-35

• TOlalNet floor Area 369070.75 sqm

• Total Gross Floor Area 1021199,55 sqm

• Total labor employed 10,000-J2,000
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CHAPTERS

FINANCIAL APPRAISAL

5.1 Introduetion

The proee~s in which a bLisines~ determines whether projects such as building a

new plant or investing in a long-ternl venlure are worth pursuing is known as "investment

appraisal" or "Capital Budgeting". Oftentimes, a prospective project's lifetime cash

inflows and outflows are assessed in order to delennine whether the returns generated

meet a sufficient target benchmark. Ideally, businesse~ should pursue all projects and

opporlunitie~ that enhance ~hareholder value. However, because the amount of capital

available at uny given time for new projects is limited, management need~ 10usc capital

budgeting techniques to determine which projects will yield the most return over an

applicable period of time. Popular methods of capital budgeting include net present value

(NrV), internal rate of return (IRR), di~eountcd cash flow (DCF) and payback period, In

this Appraisal process Net Present Value (NPV), Internal Rate of Return (lRR),

Profitability Jndex and Payback Period would be applied [9][10].

5.1.1 Cash Flow

Cash Flow is a revenue or expense stream thal changes a cash account over a

glven period. Cash ill-flows usuallyarise from one of three activities _ financing,

operation~ or investing - though they also occur as a reslllt of donations or gifts in the

case of personal finance. Cash out-flows re~ult from expenses or investments. This holds

true for both business and personal finance. An accounting statement _ the statement of

cash flows - that shows the amount of cash generated and used by a company in a given

period. calculated by adding non-cash charges (such as depreciation) to net income after

taxes. Cash flow can be attributed to a specific project, or to a business as a whole. Cash

flow can be used as an indi~ation of a companv's financial strenb>1h,

In bnsiness as in personal finance, cash f1ow~ are essential to solvency, They can

be pre~ented as a record of ~omething that has happened in the past, such as the 8ule of a

particular product, or forecasted into the fnturc, representing what a bminess D.r a person

expects to lake in and to spend. Cash flow is crucial to an entity's survival. Having ample
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cash Oll hand will cnsure that creditors, employees and olhcrs can be paid on time. Jf a

business or person does not have enough eash to support its operations, it is said to be

insolvent, and a likely candidate for bankruptcy should the insolvency continue. Analysts

to gauge financial performance often use the statement of a business's ca~h flows,

Companies with ample ca~h on hand are able to invest the cash back into the husiness in

order to gencratc more cash and profit.

Net Cash Flow (NCF) =Cash Inflow - Cash Outfiow-------""-""---------------- (5.1)

5.1.2 Discount Rate

D"Clnmt Rate is lhe intercst rate that an eligible depository in"titution is charged

10 borrow ~hort-term funds directly from a Feden.l Reserve Bank. Thc intcrest rate used

in determining the present valuc of future cash flows. This type of borrowing from thc

Fed is fairly limited. Institutions will often seek other means of meeting short-term

liquidity needs. The Federal funds discount rate is one of two interest rales the Fed ~ets,

the other being the overnight lending rate, or the federal funds rate,

5.1.3 Profitability lode,",

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

the costs and benefits of a propo~cd project through the use of a ralio calculated as:

PVof Future Cash FlowProfitability Jndex = ---------- --""-.---------------------"---- (5.2)
Initial Investment

A ratio of 1,0 is logically the lowest acceptable measure on the index. Any valuc

less than 1,0 would indicate that the project's PV is less than the initial investment. As

vallles on the profitability index increase, so dues the financial attractiveness of the

proposcd project.
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5.1.4 Payback Period

Payback Period is the length of time required to reCOVerthe cost of >Ul investment.

Calculated as:

. Cost of Project
Payback Penod = -A-"-"-,,-"-'-C-'"-"-h--,"-n-"-,-~- ,.----------- .. ------------------------- (5.3)

All other things being equal, the better investment is the one with the shorter payback

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

1. It ignores any benefits that occur after the payback period and, therefore, docs nol

measure profitability.

2. It ignores the time value of money.

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

internal rate ofreturn are generally preferred.

5.1.51ntel'nal Rate of Return (IRR)

The Inlemal Rale of Return (lRR) is the di~eount rate that generates a zero net

present value for a series of future cash flows. This e~,entially means thatlRR is the rate

of retum that makes the sum of present value of fulure ea~h ll()w~and the final market

value of a project (or an inve~lment) equal its current market value.

Internal Rale of Return provides a simplc 'hurdlc rate', whereby any project

should be avoided if thc cost of capital exceeds this rate, Usually a financial calculator

ha~ to be used to calculate this IRR, though il can also be mathematically calculated using

the following formula:

CF Cl, CF, CF,CF+ I, --,-+---+--------+---=0.-------------(5.4)
, (1+1)' (I+r) (I+r)' (1+r)"

In the abovc formula, CF is the Cash Flow generated in the specific period (the

last period bcing 'n').IRR, denoted by 'r' is to be calculated by employing trial and error

method,
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•

Internal Rate of Return is the flip side of Net Present Value (NPY), where NPY is

the discounted value of a stream of cash flows, generated fmm an investment. IRR thus

computes the break-even rate of rehml showIng the discount rate, below which an

investment results in a positive NPY.

A simple decision-making criterion can be stated to accept a project if its Internal

Ratc of Rctum exceeds thc cost of capital and rejected if this IRR is lcss than thc cost of

capital. However, it ~hould be kept in mind that the use oflRR may result in a number of

complcxities such as a project with multiple IRRs or no IRR. Moreover, IRR neglects the

sizc ofthc project and assumes that cash flows are reinvested at a eonstant rate.

In IRR calculations, positive eash flows are assumed to be 'paid' in<;lantly to the

investor who can use them immediately to reinvest on a new project. Blll in reality, the

positive cash flows are not paid instantly to the investors, but rather kept by thc 'projcet

management entity' (ie: venture capital firm, department ovming the projeeL..) until thc

end ofthc project.

5.1.6 Net Present Value (NPV)

The final method of investment selection is to dctermine the Net Present Vallie

(NPY) of an investment. Net Present value (NPV) is the difference between the present

valuc of cash inflows and the present valne of cash outflows. NPV is used in capital

budgeting to analyze the profitability of an investment or project. NPV analysis is

sensitive to the reliability of future eash inflows that an investment or projcct will yield.

The Fonnuia is:

NPY ~
, cI' -c,

'=1 (1+r)'
____________• --- --- ------ --- -- ------ -----" ---- (5. 5)

NPV compares the value of a dollar today to the value of that same dollar in the

future, taking inflation and returns into account. Jr the NPV of a prospective project j~

positive, it should be accepted. However, JfNPY is negative, the project should probably

be rejected because cash JJows will also be negative.
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S.2Criteria Fiutlon I

• Btrore detailed feasibility analysis it is importanllo estimate cost of the project

nnd select the perfect I}'pc of building suitoblc for the: project.

5.2.1: HuUding T}'pC' & Cost Sf'I<"tllon

Initially cost estimate \\'M prepnred for 6 types ofhuilding: 6 storied, 10 sioried,

IS storied, 20 storied, 25 maned Illld 3D-storied building. Then for each type of building

project cost, no. of IIpllnmcm unil, cost per sft, consequent populatioll Md population

density \\115 estimated. lbc results llI'l: p=ntcd in Table S.l & Figure 5.1.

Table 5.1 Project cost nnd othel" pnrnmclers

StOrty Project No. of Cost I Fllmily Pe~n1 Population A~, Density
COSl Apt. Unit ,ft family (ntre)

6 3059.58 17140 I 905.33 17140 4.72 80,901 252.26 320.70
10 6564.30 30852 2271.04 30852 4.72 145621 252.26 577.27
15 9556.37 47992 2125.41 47992 4.72 226,522 252.26 897.97
20. :12668,57,: :;'65132':;[ ,2076.12' !651J2t ;:j~'f.72f:;;: ::'307.423;l: :252.26 :1218.68
25 15899,95 82272 2062.83 82272 4.72 388,324 252.26 1539.38
JO 19307.40 99412 2,073.02 99412 4,72 469225 252.26 1860.08

Cootltn '. 510",y OM-.

••
51••.•y""

=m

• ~.
, !~ttOro

Figure 5.1 Cost/sf! vs Slorey curve ,
)
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Prom figure: 5,1 it is found that cost/sf! is 10Vv1:stfor 6-storied buildings and it

increases with the storey and above 20-storey it becomes almost flat without showing

significant changes. But poplliation density and project cost increase~ linearly with the

increase in storey. 20-storied building provide~ 65,132 no. unit~ of apartmenls for which

,ufficient space is allocated in the "Purhaehar' city, Considering all these criteria 20-

storied building is selected for this project. Another important reason is if more than 20-

stoned building is selected then it will increase the estimated population den~ity of the

"Purhaehal" city \vhich may cause environmental pollution and excess pressure on the

utility services system of the whole city.

5.2.2 Selection of Payment Method

(1+%1) -------------"-"-"------------"--------------- (5,6)A=P

S.2.2.l Selection of Maximum Monthl)' Installment

As it was discussed ill previous chapter of literature revie\v a salary structure of

govt. official was presented at Table2.2: Salary and Allotahle floor space for go~t.

ofiicia1. Another table was presented sho\,ing the average monthly income of the urban

population of the country. Considering all these it is wise to keep the monthly installment

belowTkIO,OOO.

FOilliula Used for the calculation of monthly installment is:

(l+RIl'''I-l
[1m 1
(~~)(l+%)ffl'"

Where,

A= Monthly Installment

P= Total amount of to he paid after down payment

R= Interest Rate

n~ Payment Period (in Years)

m= No, of Month, in 'n' period
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5.2.2.2 Selection of Oown payment

Fore the similar reason stated in above section dO\\11payment should not exceed

the amount that a govcrruncnt official can gather or accumulate at welfare or OP fund due

his service benefit.

5.2.2.3 Selection ofPaymcnt Period

If payment period i~ longer monthly installment will be lower. But if it is

expected that a gov\. official may pay his monthly in,tallment from his ~alary as "hire

and purchase" basis, the payment period must not exceed 25 years, In this way a

government officer can pay his monthl), installment from the house renl portion of his

salal)'.

5.2.2.4 Selection oflntcrest Rate

If interest rate is higher monthly installment would be higher and vice versa. As

the government himself without any hank financing would initiate the proposed project

~o initially interest rate might be con~idered I% only.

5.2.2.5 Selectiun of Mode of Pa)'ment

Selection of mode of payment is very import,mt for this project. The main

philosophy of selection of mode of payment is (hal the payment would be made as "hire

and purchase" basis. Several trials were performed to gel the resulL

5.3 I"inancial Appraisal

For financial apprai~al of this project several types of payment method have been

considercd_ As this j~project is proposcd for Gov!. agency to execute, 50 it was taken into

account that the project would be "no profit no loss" project. The discount factor wa~

considered 12% that is accepted pJaJUling commission, As cash inflow depend; on

paymcnt period and mode of payment 50 several trials were performed. 28 no_s of them

are presentcd in Appendix-5, 2 no.s of sample are presented in tabL1larformat Crable 5.2

& Table 5.3).
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The important abbreviations used in the different tables arc listed below:

NPV Net Present Value

TRR Internal Rate of Return

PI Profitability Index

DP Down Payment

DPA Down Payment for Type-A (1100 sil) Apartment

DPI3 Down Payment for Type-B (ROOsill Apartment

MI Monthly Installment

MIA Monthly Installment [or Type-A (1100 sft) Apartment

MlB Monthly Installment for Type-13(800 sft) Apartment

PD Project Duration

PP Payment Period

Int Interest Rate

F Feasible

NF Not feasible

GoB Government ofBanglade~h

Values in parenthcs!s denotes negal!\'e value.
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Table 5.2 Sample ofTrial-6

Sensitivity Analysis
Trial6: DP,5,PP-20,Int 10,PD-28
Year Cash Inflow Cash Outflo"v Net Cash flow CF
Y~O 0,00 179.05 -179,05
Y~I 0.00 530.58 -530,58
n 0.00 969,99 -969.99
Y-3 0.00 1312,75 -1312.75
Y~4 0.00 1752.16 "1752.16
Y-5 403.12 2393.33 -1990.21
H 679.56 2041.80 -1362.24
n 956.00 1602.39 -646.39
Y-8 1232.43 1162.97 69.46
Y~9 1508.1\7 723.56 785.31
YolO 625.03 0.00 625.03
Y-ll 1382.18 0.00 1382.18
Y-12 1382,18. 0.00 1382,18
Y-13 1382,18 0.00 1382,18
Y-14 1382.18 0,00 1382.18
Y-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 0.00 1382.18
Y-20 1382.18 0.00 1382.18
Y-2l 1382.18 0.00 1382.18
Y22 1382.18 0.00 1382.18
Y 23 1382.18 0.00 1382.18
Y 24 1382.18 0.00 1382,18
Y.25 1105.75 0.00 1105,75
Y-26 829,31 0.00 829.31
Y-27 552,87 0.00 552.87
Y-28 276.44 0.00 276.44
Total 27519.93 12668.57 14851.36
PV 27247.46 12543.14
Average Inflow 948.96
Net Present Vallle NPV (1,765,64)
Internal Rate of Return 1M 8%
Profitabilit Index PI 2.17
Payback Period 13.3
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Table 5.3 Sample ofTrial-7

Sensilivit Anal sis
Tria17: DP-5,PP-20,lnl 10,PD-23
Year Cash Inflow Cash Outflow Net Cash flow (NCF
y-o 403.12 179.05 224,08
Y-I 679.56 530.58 148.98
Y-' 956.00 969.99 -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
Y-7 1382.18 1602.39 -220.20
Y-8 1382.18 1162.97 219.21
Y9 1382,18 723.56 658.62
Y-I0 1382,18 0.00 1382.18
Y-11 1382,18 0.00 1382.18
Y-12 1382.18 0.00 1382.18
Y-13 1382,18 0.00 1382.18
Y-14 1382,18 0,00 1382.18
Y-IS 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 0,00 1382.18
Y-20 1105,75 0.00 1105.75
Y-21 829.31 0.00 829.31
Y22 552,87 0.00 552.87
Y 23 276.44 0.00 276.44
Total 27519.93 12668.57 14851.36
rv 27247.46 12543.14
Average Inflow 1146J;6
Net Present Value NPV 1,872.08
Internal Rate of Return IRR 0%
Profitability Index PI 2,17
Pa 'back reliod 11.0

Re,>uitsol"remarkable 28 no s of trials are presented in Table 5.4.

42

•



Table 5.4 Trial Results

Trial PD pp DP ]0< NPV ]RR Profitability Payback Remark
(Yr.) (Yr.) (%) (%) (%) Index Period

I 33 25 0 ] 4696,SI) -- 1.01 33.6 NF, 28 25 0 ] (2924.39) -- 1.13 25.6 NF
3 33 25 0 10 (2058.98) 8 2.68 12.7 NF
4 2R 20 0 ] (4167.83) -- 1.10 26.4 NF
5 ,< 20 5 ] 4018.20 -- 1.09 26.5 NF
6 28 20 5 ]0 (1765.64) 8 2,17 13.3 Nf
7 23 20 5 10 1872.08 0 2.17 11.0 f
8 23 20 5 6,17 1.13 ]2 1.66 14.4 F
9 23 20 10 6 81.11 13 1.61 14.9 f
10 23 20 20 5 21.82 12 1.45 16.6 F
I1 ]9 ]5 30 1 (209.78) 19 1.05 18 NF
12 ]9 15 30 2 50.31 -- 1.11 17.1 NF
13 ]9 15 33 2 163.18 -- 1.10 17.2 NF
14 ]9 15 60 1 616.99 -- 1.04 18.3 NF
]5 ]4 10 I 50 1 1064.84 -4 1.03 143.7 NF
]6 14 10 50 10 2574.34 -- 1.29 10.9 NF
]7 ]4 10 75 1 1830.45 -I 1.01 13.8 NF
]8 14 10 80 1 1983.57 0 J.()1 13.9 f
]9 ]9 10 80 I 1614.51 [) J.()1 18.8 Nf
20 19 10 80 35 0.36 12 I 50 12.6 F
21 10 5 80 1 2118.95 0 1.00 10.0 F
22 10 5 75 1 1999.67 0 1.01 9.9 F
23 ]0 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 ]0 5 90n ] 617.19 0 1.00 10.0 F
26 10 5 IOO!2 1 620,61 0 1.00 10.0 F
27 33 25 30 5 16.29 12 LSO 19.3 F
28 33 28 42.6 5 3.35 1] 1.19 24.4 F
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Table 5.5 Summary

Trial PD pp DF lot DP-A DP-ll MJ-A MJ-Fl Remark Service Oplion
(Yr.) (Yr.) (%) (%) ~~;~y,

I 33 25 0 1 I 01 0 7694.37 5595.91 '1' 0
2 1 28 25 0 1 I 01 0 7694.37 5595.91 1'11' 0 I
3 1 33 25 0 10 0 0 20,580.79 14,96H5 NF 0
4 28 20 0 I 01 0 10,494,01 7,632.01 NF 5
5 28 20 5 1 I 114186.6457 83044.8332 9,969.31 7,250.41 '1' 5
6 28 20 1 5 10 1J4186.6457 83044.8332 20,76356 15,100.77 NF 5
7 23 20 5 10 114186.6457 83044.8332 20,763.56 15,100.77 F 5 lion 1, 23 20 5 6.17 114186.6457 83044,8332115,676.23 11,400.89 F 1 5 o lion-2
9 23 20 10 6 228,373.29 166,089.67 14,651.97 10,655,98 F 5 o lion-3
10 23 I 20 20 5 456,74658 332,179.33 12,007.27 8,73256 F 5 o lion-4
1I 19 1 IS 30 I 685,119,87 498,269.00 9,559.64 6,952.471 Nf 10

I 121 19.. 15 30 2 685,119.S7 498,269.00 10,270.10 7,469.16 NF 10
13 19 IS 33 2 753,631.86 548,095.90 9,829.95 7,149.05 NF 10
I4 IO IS 50 I 1,141,866.46 830.448.33 6,828.321 4,966.05 NF 10 1
15 I4 10 50 1 I 1,141,866.461 830,448.33 9,994.891 7,269.01 NF IS 1
16 I4 10 50 10 1,141,866.461 830,448.33 14,965.1411O,883.74 NF IS
17 14 101 75 I 1,712,799.68 1,245,672.50 4,997.45 1 3,634.51 NF IS
18 14 10 80 I 1,826,986.33 1,328,717.33 3,997.96 2,907.60 F IS o tion-5
19 I9 10 1 80 I 1,826,986.33 1,328,717.33 3,997.96 2,907.60 NF IS
20 I9 10 80 35 11,826,986.33 1,328,717.33 3,997.96 2,907.60 F IS o tion-6
21 10 5 80 I 1,826,986.33 1.328,717.33 7j101.01 5,673.46 F 20 o lion-7
22 10 5 75 I 1,712.799.68 1.245,672.50 9.751.26 7,091.83 F 20 o lion 8
23 10 5 70 I 1,598,613.04 J,162,627.66 1 11,701.51 8,51O.19 F 20 o lion-9
24 10 5 65 1 1,484,426.39 1,079,582,83 113,651.77 9,928.56 F 20 o tion-10 I
25 I0 5 90/2 I 2,055,359,62 1,494,807.00 3,900.50 2,836.73 F 20 Otion-l1
26 1 10 5 100/2 I 2,283,732,91 1,660,896.66 0.00 0.00 F 20 o tion-12
27 33 25 30 5 685,119,87 498,269.00 9,306.56 6,768.40 F 0 o lion-13
28 33 28 42.6 I 972,87022 707,541.98 4,936.17 3,589.94 , 0 Option 14

44



p.

Table 5.6 Selection of A1terlllltivcs

Option PO pp DP DP-A DP B MI-A MT-B Service Comments Alternative
(Yr.) (Yr.) (%) Duration

(Yr.)
Option-] 23 20 5 114,186.65 83,044.83 20,763.56 15,100.77 5 MI high,

Unae~entable
Option 2 23 20 5 114,186.65 83,044.83 15.676,23 11,400.89 5 MI high,

Ulllle~cntable
Option-3 23 20 10 228,373.29 166,089.67 14,651.97 10,655.98 5 MI high,

Ulllle~entable
Option-4 23 20 20 456,746.58 332,179.33 12,007.27 8,732.56 5 MI high,

Ullllc~entable
Option-5 14 10 80 1,826,986.33 1,328,717.33 3,997.96 2,907.60 15 DP high,

Unacc'entable
Option-6

1
19 10

1
80 1.826,986.33 1,328,717.33 3,997.96 2,907.60 15 DP high but 1Alterlllltive-1

. acce table
Option-7 10 5

1
80 ],826,986.33 1,328,717.33 7,801.01 5,673.46 20 DP high but

aceentable
Option"8 10 5 75 ],712,799.68 1,245,672.50 9,751.26 7,091.83 20 DP high but Alternative-2

accentable
Option-9 10 5 70 1,598,613.04 1,162,627.66 11,701.51 8,5]0.19 20 MI & DP high,

Unaccentable
Option-l0 10 5 65 1,484,426.39 1,079,582.83 13,651.77 9,928.56 20 MI & DP high,

Unacceptable
Option-I] 10 5 90/2 2,055,359,62 1,494,807.00 3,900.50 2,836.73 20 MI very low, DP Alternative-3

hi"h but Accentable
Option-]2 10 5 100/2 2,283,732,91 1,660,896.6610.00 0.00 20 MI very low, DP A1temativc-4

• high but Acceptable
Option-13 33 25 30 685,119,87 1498,269.00 19,306.56 6,768.40 0 Acceptable subject Alternative 5

to condition
Option-14 33 28 42,6 972,870,22 707,541.98 14,936,17 3,589.94 0 Acceptable subject Altemative-6

to condition
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5.4 :Findings

In this section all tho alternatives will be analyzed elaborately and a final decision will

be taken.

Alternativc_! In this proposal a person will be eligible to get an apartment (type-A) after 15

years lengtb of seJ'\'ice. He has to pay Tk, 18,26,986,33 as an initial down payment and then he

will get the ready apartment handed over 10 him and then be will pay Tk. 3,997.96 only per

month. Mo~t w~ek point of this alternative is to collect or gather Tk. 18,26,986.33 in welfare or

GP fund or others within only 15 years of sCJ'\'icein government agencies in our country. So this

is not a very good solution.

Altcrnative-2 In this proposal a person will b~ eligible to get an apartment (type-A) a!t~r 20

years length of service. He has to pay Tk. 1,712,799.68 as an initial down paymcnt and lh~n he

ha, 10 wait 5 ycars to get thc apartmcnt handed over to him ,md meanwhile he will pay Tk.

9,751.26 per month. Aftcr 5 ycars he will gel the full ownership. Most week point of this

alternalive is to dnring the 5 years of construction period he has to pay the installment (housc

rent portion ofhi~ salary plus more) bUlhe will bav~ stay some where else wherc another house

rent he will have to pay. So this is not a very practical solution.

Alternative-3 In this proposal a person will he eligible to get an apartment (type-A) after 20

y~ars length of serviec. He has to pay Tk. 10,27,679.81 as half of initial down payment and then

he has to wait 5 years to get the ~partment handed over to him and during the period of

eonstl'llction he has to pay Tk. 3,900.500nly per month. After 5 years he will get the full

ownership paying rest of the do\VTl payment TkI0,27,679.81. Most week point {If this

alternative is to during the 5 years of construction pcriod hc has to pay the in~tullm~nl (house

rent portion "fhis salary plus more) but he will have stay some where else where another house

rent he will have lo pay. So this is not a vcry practical solulion

Alternaliyc-4 In this proposal a person will be eligible to get an apartment (type-A) after 20

years length of service. He has to pay Tk, 11,41,866.45 as half of initial down payment and then

he has to. wait 5 years to get the apartmcnt handed OVer 10 him and dunng the period of

conslruction he ha~ 10 pay nothing. After 5 years he will gellhe full ownership paying rcst of
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the dov,n payment Tk. 11,41 ,866.45. Thi~ alternative could be applicable to the goVCtnment

employees and officers who arc able to or gather sufficient money in welfare or GP fund.

Altcrnativc_S In this propo~al a person will be eligible to get an apartment (type-A) after 2

ycurs lenb'th of service, He hus to pay Tk. 6,85,119.87 as initial down payment and then he will

get the ready apartment handed over to him and then he will pay T1. 9,306.56 only per month.

As it is impos~ible to collect Tk. 6,85,119,87 in welfare or GP fund within only 02 years of

service in goveTlUllent ageneie~ in OUr COlUltryso government itself has to pay the down

payment at the beginning that will be adjusted by Tk. 2,579.88 per month from the salary of the

person. After 25 years he will get the full ownership of the apartment. So ultimately he has to

pay Tk. 11,886.44 which almoM equal to the tolal salary of a elass-} government officer. So this
is not a very practical solution.

Alternative-6 In this proposal a person will be eligible to get an apartment (type-A) after 2

years length of service, He has to pay Tk. 9,72,870.22 as initial down payment and then he will

gel the ready apartment handed over to him and then he will pay Tk. 4,936.l70nly per month,

As it is impo~sible to collect Tk. 9,72,870,22 ill welfare or GP fund within only 02 years of

~erviee ill government agencies in our country so government it~elf has to pay the down

payment at the begilming that will be adjusted by Tk. 3,663.43 per month from tlle salary of the

person. After 25 years he will get the full own~rship of the ap'1l1menL So ultimately he has to

puy Tk 8,599.60/month. ] his ~olution is more practical than others,

So from the above diseus~ion it is found that among~t the six alternatives altemativc-6

and altemative-4 Can meet most of the requirements. Alternative-6 is applicable for new officers

who have joined recently ill the government service and alternutive_4 is for th~ person, who

have already pa~t 20 yeurs ill the selviee. From now alternative_6 will be te1l11cda~ Solution-l

and alternative_4 will be termed as flolution-2
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5.5 Summary

The Findings of thc analysis is prcscnted in the .table below:

Table 5.7 Solution

flolution Apartmcnt Down Paymcnt! Paymcnt Applicable
Tvpc Monthlv Pavmcnt Duration Foe

Solution-1 Typc-A No Do\','ll Paymcnt be' 25 years Newly
(l100 sft) Monthly Tk, 8,599.60 recruited

Type-B No Down Paymcnt 'e'
(800 sft) Monthly Tk, 6254.25

Solution 2 Type A No monthly payment but Twice Who has
(l100 sft) Tk 11,41,866.45 has to sufficicnt

be paid once and aftcr 5 money m
years bcforc hand(lver Tk. the Welfare
11,41,866.45 h" '0 b, orCP Fund
paid.

Type B No monthly payment but
(800 sf!) Tk. 8,30,448.33 has to bc

paid oncc "d aftcr 5
years before handover Tk,
8,30,448,33 has <c b,
paid.
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CHAPTER 6

CONCLUSIONS & RECOMM~:NI)ATJONS

6.1 Conclnsiolls

Sheller crisis is a burning question ofthe day and it is being "cute day by day.

As it is a constitutional right of the people to get a shelter stAteshould come farward

to solve the problem. Main objcetive of the project is to reduce the acute sheller crisis

through governmcnt initiative. But due to lack of adequate financing Govemmenl of

Bangladesh (GoB) sholiid take carcful decision about aHcr detaii techno economic

analy.,is of such big projecl. Long-tenn planning and adequate aliocation of fund i,

very mu~h important to make the projeet successfuL As primary initiative government

can ensure pcmlanent shelter for its employees, As government provides temporary

rc.,idence facilities for its employees during the service lengtll, many of the employees

are worried about the housing after retiremel1t.lmplementing this type of project may

solve this problem and may work as motivation also. Moreover, only government has

the necessary manpm_er, pre-inve,tment capahility, land and olher logistic, to
implement s\lch big projecl.

The financial appraisal performed in !lIe thesis is considering a project

initiated by the government \_hich is 'No profit, no Joss' project. It is a little bit

critical to analyze such type of project because if financial parameters reflect thal the

project i, prolitable than it is discouraged. On the other hand if the financial

parameter retlccts loss thcn lhe project should be abandoned. Moreover, for fixing up

down payment and monthly installment it was in active consideration lhat the amount

of down payment and monthly installment should be kept within the limit of the

people. Another important issuc wa, payment period which was limited to within the

.,ervice length or average population. Considering ali these linancial analyse., were

performed and il was found that this type of project is fInancial viable and has

minimum risk to return On investment. The study did not foell' on financial appraisal

of investment only but also purdm,ing cRpability of the peoplc. For'this rCa,on

momhly instRliment is fixed within thc rcach of the middle income people of the

counlry, considering !lICgovernment pRyscale. Though the analy~es were done on 20,

storied building projects but analysis showed that 25-storied and 30-storicd building

project wou Id be also financially viable If environmental factors do not intcrfere.
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Aller delail financial appraisal two solutions stand quite fea~ible to solve the

housing problem of middle-income group, mostly [or rovernment officials. SOluliol1.

1 is for ncwiy recruited goverrunent officer or similar level ofpcople who can avail an

apartmenl of 1100 sft by paying Tk. 8,599,60 pcr monlh or an apartment of 800 sft by

paying Tk. 6254.25 per month, which is adjustable from his/her salary. After 25 years

of service, full ownership of tlle apartment would be handed OVerto the person,

Solution-2 is for those who have passed a long service period and may go to

retirement after 5 years. In that case they will not have to pay any monthly

in.,tailment, but they will ha~e to pay Tk. il,41,866.45 onee and after 5 years hefore

handover Tk. 11,41,866.45 has to be paid for 1100 sf! aparlment and Tk. 8,30,448,33

has 10 be paid once and after 5 years before handover Tk. 8,30,448,33 ha, to bc paid

for 800 sft apartment. The ,um i, adjustable rrom the welfare or or fund of the

person.

5.2 Recommendations

To implement the project more successfully and to llx the down payment and

monthly installmenl aeeuratc1y following recommendations are made,

• A fmancial apprai ••al should be done on actual cost and realistic project

duration.

• Caleulalion of cash inflow and out flow Onmonthly basi••.

• Thorough information regarding the pay-scale especially yearly increments,

det<lilcalculation ofwclfarc or GP funds, paymcnl method ofGP rund etc.
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APPENDIX-A: COST ESTIMATE

High-Rise Apartment (20-storied) ConetNction Project

1. Land Development:

Block Location , PlotlD Area {Katha) Area (Acre)
Block01 SectOI-27 27,203-025 2501 06 41.34
Block02 Sector-30 30-401-001 2579 13 42,63
Block03 Sector-21 1-115-002 2006.82 33,17
Block04 Sector-03 03-102-004 1506,44 24,9

03-102-004a 1047,64 17.32
Block05 Sector-02 02-102_002 1061.11 1754

2-102-002a 1483.44 2452
Block06 Sector-15 15-112.001 307562 50,84

TotalArea 15261,26 252.26

Cost of Land Development@2.00 Lac I Katha:

2. Cost of Apartment Construction:

Location of No. of oetl Building C""t (Tk. in Cr.)
Buildings Buildings (Tk. in Cr.)
4-Unit (1100 sit) 20 Storied Residential BuildJng
Block_03 '" 14.84 1513515558
Block_04 '" 14,84 1943828805
Block-06 m 1484 2344.465276
SubTotal '" 5801,809638
a-Unit (800 sit) 20 Storied Residential Building
Block_01 " 24,73 1854,627806
Block_02 '" 24,73 1953.541289
BIDCk-05 ," 24.73 1953,541289
Sub Total '" 5761,7103B5
Apartment Construction Cost 11563.52002

Tk. in Cr. 305.23

Apartment Construction Cost Tk. in Cr, 11563.52



3. Road Construction:

Total Covered Area

Tolal Area:

Resl of Ihe Area:

Total internal road area {assuming 35'1'0}

Cost ot per sqm Road Construction:
Cost of Road Construction;
Sub Total

sq.m, 350BOO,14
sqm.1021199,55

sq m. 660399.41

sq.m 23113979

Tk, 915,00
Tk. In Cr. 21.15

Tk. in Cr, 11889.90

Add 5% for Utility & Other Cost:
Add 7.5% for Contingency & Overhead:

Sub Total:
Less 5%
Total

4. Cost Break-up

Tolal No, of Apartment of 1100 slt@ 4 unit eacl1 fioor ~ 29716
Total No, of Apartmenl of 800 sft@8uniteach fioor ~ 35416

Locallon of No. of No. of Apartmonts Sellable Floor
Buildings Buildings Aras (sft)
-Unit (1100 sft) 20 StOried Residential BUlldmg
Block-03 '" 7752 8527200
Block-04 '" 9956 10951600
Block-06 "" 12008 13208800
8-Unlt (800 sft) 20 Storied ReSldenlialBuilding

Block-01 " 11400 9120000
Block-02 " 12008 9606400
Block-OS " 12008 9606400
otal sellable floor arsa 65132 61020400

Tk. in Cr.
Tk. In Cr.

Tk. in Cr.
Tk. In Cr.
Tk. In Cr.

578.18
867.26

13335.34
666.77
12668.57

Total Sellable Floor Area
Total O<>velopment Cost
Development Cost per sft Floor Area: ,,'
Cost of a Type_l Apartment (1100) sft,

Cost of a Type.2 Apartment (8001sft:
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Area in sft
Tk. in Cr.

"".

".

61020400,00
12668.57
2,076.12
2,076.12

2,283,732.91

1,860,896.66



Analysis of Apartment Constru~tlon (High_Risel

Constru~tlon of 20 Stoned Residential Building
A. "Constru~t1on of 4-Unlt (1100 sft) 20 Sloried RllSidential 8ulldlng" as Slandard Type

Tolal Plinth Area of the stru~ture: sqm 464.7

Item No. Des~rl tion Unit uanti Unit Cost Tk. Cost (Tk.
1SOillnv&stigalion " 50000.00 50,000,00
2 Foundation

i Foundation u to Plinth , m. 41>4.7 2495300 11,595659.10
Add cost for 1:1,5:3 ooncrete with
stone chips and Windload I
earthquake analysis (10% of

ii revious Item) 1,159,56591
3 Su er Structure
i .Ground Floor ~m. 464.7 6532,00 3,035.420.40
Total FloorArea for 20 Storied

il)BUilding= 19x464,7 sq,m, sq,m. 8829.3 1093263 96,527,48400
dd 1,5% Additional cost for 30

iii MPa concrete 1,447,912,26

"

RoofTop , .m 4647 1264.00 596,674,80
Internal water supply & sanitatIOn
Considering 10% cost of

4 superstructure cost 10160,749.15
Internal ElectrificationWork
Considering 8% cost of
5 superstructure oost 8,12859932
6Gas Connection
i ,2.5% QIG,F. Const. Cost 75,885.51
if 1% of other fioor canst. cosl 965274.64
7 External Water Su ,
, Unde round Waler Reservoir allon 20000 34,5 690,000,00
ii Roof To Waler Tank allan 20000 20.25 405,000,00
External Electrification(includes
substation, Transformer, Pump
Motor, HTILT Line, POB charge
etc) Considering 1% of
8 su erstructure cost 979,753,96
ol~;lectro-Mech"nical Component
9 Lift '0 , 2500000.00 5,000,GOOGG
10 Fire Fighting L.S, 500000.00 500,OGO.OO
S"b-Total 141,317979.25
Price Escalation conslderln " 7,065,89896
Grand Total 148,363,878.21

Tk. In Cr. 14.84



Analysjs of Apartment Construction

Construction of 20 Storied Residential Building
B. "Construction of 8-Unit (800 sft) 20 Storied Residential Building" as Standard Typo

Total Plinth Area of the structure, sqm 768.68

Item No. Oescri tlon Unit Quantit Unit Cost Tk.) Cost T~~~
1Soillnvesll ation c, 50000.00 50,000.00
2 Foundation
, Foundation u 10Plinth .m 768.68 2495300 19180,872,04
dd cosl for 1:1,5.3 concrete with
stone chips and wind load I
earthqUake,~)aIYSiS(10% of

ii revious item 1,918087.20
3Su er Structure
; Ground Floor

"" m
768,68 6532,00 5.021017 76

Tolal Floor Area lor 20 Storied
Snm.ii BUlldlng- 19a68,68 sq.m 14604,92 10932.63 159,670209.60

iii\l~dd 1 5% Additional cosl for 30
iii MPa concrele 2,395,053,14
iv)Roof To 'm 768,68 1284,00 986,98512.
Internal waler supply & sanitation
Considering 10% cosl of

4 superstructure cost 16,807.,326.56
Internal EleclrificationWork
Considering B%cost of
5 su erstruclure cost 13,44586125
6 Gas Connection
i 2.5% ofG.F, Cons!. Cost 125525.44
il 1% of other fioor co~st cost 1,596,70210
7External Waler Su ,
; Underground Water Reservoir aUon 40000 '" 1,38000000
ji Roof TopWater Tank allon 40000 20.25 810,000.00
External Electrlficallon (includes
substation, Transformer, Pump
Motor, HTILT Line. PDB charge
etc) Considering 1% 01

8 su erstructure cost 1 620,652.63
Electro-Mechanical Ccmponenl

9 Lift '0 , 250000000 10,000,00000
W Fire Fi htin ,~ 50000000 50000000'
Sub-Tctal 235,50829285
Pnce Escalallon considenn 5% 11,775,414,64
Grand Total 247,283,707.49

Tk.ln Cr, 24.73

55



APPENDIX-B: INVESTMENT
SCHEDULE, ASSUMPTIONS &

PROGGRAMME FOR CASH
FLOW

,,
,,



APPENDIX-B: INVESTMENT SCHEDULE, ASSUMPTIONS & PROGGRAMME
FOR CASH FLOW

Estimated ~ I~vestment % of the
51. No. Cost Component Cost {Tk. lesslmS% Cost (Tk. Total

In Cr.) In Cr.) Cost, land Purchase& Develo ment Cost (lPDC) 305.23 15.26 289,97 2.29
2 A artrnent Construction Cost ACC 11563.521 578.18 10986,34 86.71, Utili & Others Cost UTC 578,18 28.91 549,27 4.34, Road Construction Cost RCC 21.15 1.06 20,09 0.16
5 Contin en & Overhead Cost COC 867.26 43.36 823.90 6.50

Total 13335.34 12668.57 100.00

Investment Schedule Considering 10 Year Project Duration

Year Cost Component Cost (Tk. %ofTotal
In Cr.) Cost

Y-O LPDC-1+COC-1 17905 1.41
yo' LPDC-2+ACC.1 +COC-2 530,58 4,19
yo' LPDC-3+ACC-2+COC-3 969,99 7.66
yo' ACC-3+COC-4 1312,75 10.36
Yo' ACC~+COC-5 1752.16 13.83
y-, ACC.5+RCC-1 +UTC-1 +COC--6 2393.33 18.89
-5 ACC--6+RCC-2+UTC-2+COC-7 2041.80 18.12
Y7 ACC-7+RCC-3+UTC-3+COC-8 1602.39 12.65

'-' ACC-8+RCC-4+UCC-4+COC-9 1162.97 9.18-, CC-9+RCC-5+UTC-6+CQC-10 723.56 5.71"., 12668.57 100.00
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Considerations Cash Outflow

, Land Purchase and development 3 Years From Year-O To Year_2,Apartment Construction 9 Vears '~m Vear-1 To Vear-9
3 Road Constn.lction , Vears From Vear-S To Vear-9,Utility & Others , Vears From Vear-5 To Year.9, Contingency&Overhead " Years From Vear-O To Year-9

Assumtions:

1 Total land will be purchased in three years
2 Apartment Construction will be finished within S years trom starting
3 No Apartment construction will be start after year.S
420% of total apartment construction will begin a~year-1 that will be completed by year-S
520% of total apartment constn.lction will begin at year-2 that will be completed by year-{l
620% of total apartment construction will begin at year-3 that will be completed by year.7
720% of total apartment construction will begin at year-4 that will be completed by year-8
820% of total apartment construction will begin al year.Sthal will be completed by year-9

1020% of the total road construction will be carried out each year starting from yeaf-S
1120% of the total utility works will be carried Out each year starting from year-S

LPDC =
ACC =
RCC =
UTC =
COC =

Land Purchase & Development Cost
Apartment Construction Cost
Road Construction Cost
Utility & others Cost
Contingency & Overhead
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Land Purchase & Development Cost (LPDC)

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

Total Estimated Cost for LPDC=

Cost Component LPDC
Year

289.97Cr, Tk

Cost (Tk. In Cr.)

y.o
y.,
y.,

113of total LPDC
113of total LPDC
1/3 of total LPDC

96.66 LPDC-1
96,66 LPDC-2
96,66 LPDC-3

289,97

Road Construction Cost (RCC)

Road Construdion will begin at Y-5 and will be end by Y-9

Total Estimated Cost for RCC=

Cost Component RCC
Year

20.09Cr Tk,

Cost (Tk. In Cr.)

Y.5
Y.6
y.,
Y.8
Y.5

20% of total RCC
20% of total RCC
20% 0/ total RCC
20% of total RCC
20% of tolal RCC

4.02 RCC_1
4.02 RCC.2
4,02 RCC_3
4,02 RCC4
4,02RCC-5

20.08

Uutilty & Other Cost (UTC)

Utility & other services cosl will begin at Y-5 and will be end by Y-8

Total Estimated Cost for UTC=

Cosl Component UTC
Year

54927 Cr, Tk,

Cost (Tk, In Cr.)

Y.5
Y8
n
Y.6
y.o

20% of total UTC
20% of total UTC
20% of total UTC
20% of/otal UTC
20% of total UTC

108,85
109.85
109,85
109,85
108.85
548.27
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Contingency & Overtlead Cost (COC)

Total Estimated Cost for COC= 823,90Cr. Tk.

Cost Component
Year,~o,~,
n
y~,
'4
'~5
%
n
'~5
Y~5

eoe

10% oftolal COC
10%ofto~alCOC
10% of total COC
10% of total COC
10% oltotal COC
10% oltotal COC
10% of lola I COC
10% oftolat COC
10% of total COC
10%oftotalCOC
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Cost (Tk, In Cr)

82.39 COC-1
82.39COC-2
82,39COC-J
82,39COC-4
82,39COC-5
8239COC-6
82.39COC.7
82.39 COC-8
82.39 COC.9
8239COC_10

823,90
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Year wise break up ofapartmenl construction cost

1st year
2nd year
3rd year
4th year
5th year

Foundatlon+superstructure cost
Superstructure cos!
Superstructure cost

S~perstru"ture cost
Utility and other cosl

16%F+SC
20% S C_1
20%8 C-2
20%SC-3
24% U&O C

Description

20% of 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 Construction will begin
20% oltotal no s of Apartment Construction will begin
20% of total no,s of Apartment Construcllon will begin

20% of P"1
20% of P-2 20% of P-1
20% of P-3 20% of P.2 24% of P-l
20% of P.4 20% of P-3 24% of P-2
20% ofP-S 20% of P.4 24% of P-3

20% of P-5 24% of P-4
24% of P-5

Cost of Package (Tk. In or)
2197.07
2197.07
2197,07
2197,07
2197.07
10985.:34

.~

Vear,.,
n,.,
H
n

Cost Component
Year

",.,,.,,.,
'.;
H
n,.,,.,
Total

F+S C

16%ofP-1
16% of P-2
16%oIp.3
16% o1P_4
16% of P-5

S C_1

20%ofP.l
20% ofP.2
20% 0/ P-3
20% of P-4
20% of P-5
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S C-2

Package
Package-1
Package-2
Package-3
Peckage-4
Package.5

,,~U&OC Total (Tk. In Cr.)

351,53ACC"1
790.94ACC-2

1230.36ACC-3
1669.77ACC-4
2197.07ACC_5
1645,54ACC-6
1406.12ACC_7
966.71 ACC.8
527.30ACC_9

10985.34
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". 2,283,732.91

" ". 114,186.65

" 2,169,546,27 W)

'" Yesr I')

" Months 1m)

" I' )

APPENDIX-C
SAMPLE CALCULATION OF DOWNPAYMENT & MONTHLY

INSTALLMENT

Considering 5% Downpayment 1% lnt9rest rate 20 years payment period
Installment at the beginning of the month

Type-1 1100 sft
Cos! of Construction
Down Payment @

Rest 01 Ihe Amount
Total Payment Period
Month in a Vear
Interest Rate

Faelor [[(1+RlmY(mn)-1 )1{lRlm)'(1 +R/m)'(m"n)}]"(l +Rlm)

'm
HRlmm,
(1+Rlm)'(mn)
(1+Rlm)"(mn).1
{(R/m)"(1 +Rlm)'(m-n))
Factor
Insfallment

Type.2 800 sft
Cost of Construclion
Down Payment @
Resl of the Amount
Total Payment Period
Month in a Year
Interest Rate

0,00
1.00

24000

'""""00
217 62

9,%9.31

5%:

TklMonth

"".".
'""'"

1,660,896.66
83,044.83

1,577,851.83 (P)
Year (n)
Months (m)

1'1

Factor [{(1+Rlm)'(mn)-1}/{(R/m)"(1 +Rlm)h(m"n)}]'(1 +Rlm)

'm
l+Rlm
me
(l+R/m)'(mn)
(1+R/m)h(mn)_1
{(Rlm)"(1 +R/m)'(m"n))
Factor
Installment

0,00
1 ,00

240,00
1.22
0.22
0.00

217.62
7,250.41

61

TklMon!h



APPENDIX-D: SAMPLE
CALCULATION OF RECOVERY

SCHEDULE



t

APPENDIX-D: SAMPLE CALCULATION OF RECOVERY SCHEDULE

BUilding Apartmentl BUilding No.s ot
Apartment

Total No s of Apartment Type_A (1100 sll) : '"' " 29716
Total No s of Apartment Type-B (800 sft) • '" '" 35416

65132

Earnest Money lor Type-A (EMA) • 114,186,65Tk,
Monthly installment for Type-A (I-A) • 9,969,31 Tk

Eamest MoneylorType-B (EMB) • 83,044 83Tk
Monthly Installment for Type-B (I-B) • 7,250.41 Tk,

Payment will be made from Year-5

Expected Sell of Type-A at Year-6 2" 5S43 Payment will start from Year-6 and End at Year-25
Expected Sell of Type-A at Year-7 2" "" Payment will start from Year-7 and End al Year-26
Expected Sell of Type-A at Year-8 2" "" Paymenl will start from Year-8 and End at Year-27
Expected Sell of Type-A at Year-9 2" "" Paymenl will start from Year-9 and End al Year-28
Expected Sell ofType-A at Year-1 0 2" 5943 Paymenl will start from Year-10 and End at Year-29

100% 29716

Expected sell of Type-A at Year-6 2" 7083 Paymenl will start from Year-6 and End at Year-25
Expected Sell of Type-A at Year-7 2" 7083 Payment will start from Year-7 and End at Year-26
Expected Sell of Type-A at Year-8 2"% 7083 Payment will start from Year-8 and End at Year-27
Expected Sell of Type-A at Year-S >0% 7083 Payment Will start from Year-9 and End at Year.28
Expecled Sell ofT ype-A at Year -10 20% 7083 Payment will start from Year-10 and End at Year-29

100% 35416
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..fZJ1'8 -/t:

~

EMA.y.O
EMA.Y.1
EMA-Y"2
EMA-Y-3
EMA-Y-4
EMA-Y-5
EMA-Y-6
EMA-V-l
EMA-V-8
EMA-Y-9
EMA.Y-l0
EMA-V-l1
EMA-V-12
EMA_Y_13
EMA-Y-14
EMA-Y-15
EMA.V-16
EMA.V-17
EMA-V.18
EMA-V-19
EMA-Y-20
EMA-V-21
EMA-Y-22
EMA-Y-23
EMA.Y-24
EMA-V-25
EMA-V-26

O.OOI-A-Y-O
0001-A-Y-1
0001-A-V.2
0.001-A.V.3
0.001-A.V.4
O,OOI-A-Y-5

678,634,072 491.A.Y-6
678,634,072 491.A.Y.7
676,834,072 49 I.A.Y.8
678,834,072 491.A-V.9
678,634,072.49 I-A-Y.10

0.001-A-Y-11
0,001.A-Y-12
0001-A-Y-13
0,001-A-Y-14
0.001-A-Y-15
O,OOI-A-Y-16
0,001-A-Y-17
0,001.A.Y.18
0,001-A-Y.19
0.001-A-Y-20
0.001-A-Y-21
O,OOI.A-Y-22
O,OOI-A-Y-23
0001-A.Y-24
0001-A.Y-25
0,001.A.Y.26

O.OOEMB-Y-O
O.OOEMB-Y-l
000EMB-Y.2
000EMB-Y-3
O.OOEMB-Y-4
0.00EMB-Y-5

710,995,381.74 EMB.Y.8
1,421 ,990,763.49 EMB.Y-7
2,132,988,14523 EMB-Y-8
2,843,981,526 98 EMB-Y-9
3,554,976,908.72 EMB-Y-10
3,554,976,908.72 EMB-Y-11
3,554,976,908.72 EMB.Y.12
3,554,976,90872 EMB-Y-13
3,554,975,908,72 EMB-Y-14
3,554,976,908.72 EMB-Y.15
3,554,976,908.72 EMB-Y-16
3,554,976,908,72 EMS-Y-17
3.554,976,908,72 EMB-V-18
3,554,976,90872EMB-Y-19
3,554,976,908.72 EMB-Y-20
3,554,976,908.72 EMB-Y-21
3,554,976,908,72 EMB-Y-22
3,554,976,908.72 EMB.Y.23
3.554,976,90872 EMB.Y.24
3,554,976,90872 EMB.Y.25
2,843,981,52698 EMB.Y.26
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O,OOI-B-Y-O
0,001-B-Y-1
0,001-B-Y-2
0.001-B-Y-3
O.OOI-B-V-4
0.001-B-Y-5

588,223,162 58 I-B-Y-6
588,223,162.58 I-B-Y-7
588,223,162.58 I-B-Y.8
588,223,162.56 I-B-Y.9
588,223,162.58 I_B_V-10

0.001-B-Y.11
0001-B-Y-12
0,001-B-Y-13
0.001-B.Y.14
0.001-B-Y-15
O,OOI-B-Y-16
O,OOI-B-Y-17
0001-B.Y.18
0.001-B-Y-19
0.001-B-Y.20
0.001-B-Y-21
O.OOI-B-y-n
0001-B-Y-23
0001-B-Y-24
0001-S-Y-25
0001-B.Y.26

000
0,00
0,00
0.00
0.00
0,00

616,273,141,86
1,232,546,283,72
1,848,819,425.58
2,465,092.567.44
3,081 ,365,709,30
3,081,365,709,30
3,081,365,70930
3,081,355,709.30
3,081,365,709.30
3,081 ,365,709,30
3,081,365,70930
3,081,365,709.30
3.081 ,365,709.30
3,081,365,70930
3,081,365,709,30
3,081.365,709.30
3,081,365,709.30
3,081,365,709.30
3,081,365,709.30
3,081 ,365,709.30
2,465,092,567.44

Tk. In C,.
0.00 Rovenue.Y-O
0.00 Revenue-Y.1
0.00 Revenue. Y.2
0.00 Revenue-Y-3
0.00 Revenue-Y-4
0.00 Revenue. Y.5

259.41 Revenue-Y..,
392,14 Revenue-Y-7
524,87 Revenue-Y-ll
657.59 Revenue-Y-9
790.3? Revenue. Y.10
663.63 Revenue. Y_11
663.63 Revenue-Y-12
663,63 Revenue-Y -13
663.63 Revenue-Y.14
663.63 Revenue. Y.15
663.63 Revenue_Y_16
663.63 Revenue-Y-17
663.63 Revenue- Y_18
663.63 Revenue-Y _19
663.63 Revenue-Y-20
663.63 Revenue-Y-21
663,63 Revenue-Y-22
663,63 Revenue-Y-23
663.63 Revenue-Y.24
663.63 Revenue. Y.25
530.91 Revenue.Y.26
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APPENDIX-E
RESULTS OF TRIALS PRESENTED IN TABULAR FORMAT

The important abbreviations used in the tabies arc listed beiow:

NPV Net Present Value

IRR Internal Rate of Return

PI Profitability Index

DP Down Payment

DPA Down Payment for Type-A (1100 sft) Apartment

DPB Down Payment for Type-B (800 sft) Apartment

MI Monthly Installmenl

MIA Monthly Installment for Type-A (1100 sft) Apartment

MIll Monthly Installment for Typc-B (800 sft) Apartmenl

PD Project Durati()n

PP Payment Period

Int Interest Rale

F Feasible

NF Not Feasible

GoB Govemment ofBanglade,b
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Table 5.3.1 Trial-l

Scnsitivit Anal sis
Triall : DP-0,PP-25,int -1,1'D 33

Year Cash Inflow Cash Outflow Net Cash flow cr -y-o 0,00 179.05 "179.05
Y-I 0.00 530.58 -530.58
Y-O 0.00 969,99 -969.99
Y-3 0.00 1312,75 -1312.75
Y-4 0.00 1752,16 -1752.16
Y-' 102.44 2393,33 "2290.89
Y6 204.88 2041,80 -1836.92
Y-7 307.32 1602,39 -1295.07
Y-' 409.76 1162,97 -753.21
Y 9 512.20 723,56 -211.36
Y 10 512.20 0.00 512.20
Y II 512.20 0.00 512.20
Y.12 512.20 0.00 512.20
Y-13 512.20 0.00 512.20
Y-14 512.20 0.00 512.20
Y-15 512.20 0.00 512.20
Y-16 512.20 0.00 512.20
Y-17 512.20 0.00 512.20
Y-18 512.20 0.00 512.20
Y-19 512.20 0.00 512.20
Y.20 512.20 0,00 512,20
Y-21 512.20 0,00 512,20
Y-22 512.20 0,00 512,20
Y-23 512.20 0,00 512,20
Y-24 512.20 I 0.00 512,20
Y-25 512.20 I 0,00 512,20
V-26 512,20 0,00 512.20
Y-27 512.20 0,00 512.20
Y-28 512,20 0,00 512.20
V-29 512,20 0.00 512.20
Y-30 409,76 0.00 409.76
Y-3 j 307.32 0.00 307.32
Y-32 204.88 0.00 204.88
Y33 102.44 0.00 102.44
Tolal 12804.92 12668.57 136.35
PV 12678.14 12543.14

Avera e Inflow 376.62
Net Pre,enl Vallie NPV (4.696.81)
Inlcmal Rale ofRellim IRR
Profitability Index PI 1.0 I
Payb~ck Period 33.6
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Table 5.3.2 Tria!-2

Sensitivity Anai 'sis
Trial2: DP-O,PP 25,lnt I,PD-28

Y'M Cash Inflow Cash Ou({]ow Net Cash flow (NCt!
V~O 115.11 179.05 -63.93
VJ 230.23 530.58 -300.35
Y~2 345.34 969.99 -624.65
n 460.46 1312.75 -852.29
Y~4 575.57 1752.16 -1176.59
'1'.5 512.20 2393.33 -1881.13
Y~6 575.57 2041.80 -1466.23
n 575.57 1602.39 -1026.82
y~" 575.57 1162.97 -587.40

'"' 575.57 721 56 -147.99
'1'-10 575.57 0.00 575.57
'1'-11 575.57 0.00 575.57
'1'-12 575.57 0,00 575.57
Y-l3 575.57 0,00 575.57
'1'-14 575.57 0.00 575.57
'1'-15 575.57 0.00 575.57
'1'-16 575,57 0.00 575,57
'1'-17 575,57 0.00 575.57
'1'-18 575.57 0.00 575,57
'1'-19 575.57 0.00 575.57
'1'-20 575.57 0.00 575.57
'1'-21 575.57 0.00 575.57
'1'-22 575.57 0.00 575.57
'1'-23 575.57 0.00 575.57
'1'-24 575.57 0.00 575.57
V25 460.46 0.00 460.46
'I' 26 345.34 0,00 345.34
'1'27 230.23 0.00 230.23
'1'-28 115.]] 0.00 Jl5.11
Total 14325.86 12668.57 1657,29
rv 14184.02 12543.14

Average Inflow 494.00
Net Present Value NeV (2.924.39)

1nlcmalHate of Return IRR
Pro[](ability Index pJ 1.13
Pa baek Period 25.6

67

,
• •



Table 5,3.3 Trlal-3

Trial-3, Sensilivi 'Analpis
Trial2: DP-0,PP-25, Int -] 0,PD-33
Year Cash Inflow Cash Outflow Net Cash flow CF)
Y~O 0.00 179,05 -179.05
Y~I 0.00 354,81 -354.81
n 0.00 750.28 -750.28
Y~3 0.00 1268.81 -126S.Hl
Y~4 0.00 1927.93 -1927.93
Y~5 0.00 2393.33 2393.33
Y~6 274.00 2261.51 -1987.50
Y~7 548.01 1866.03 -1318.03
n 822.Q1 1206.91 -384,90
Y~9 1096.01 459.91 636,10
V-1O 1370.02 0.00 1370,02
YI! 1370.02 0,00 1370.02
Y" 1370.02 0,00 1370.Q2
Y-13 1370.02 0.00 1370.02
V-14 1370.02 0.00 1370.02
V-15 1370.02 0.00 1370.02
V-16 1370.02 0.00 1370.02
V-17 1370.02 0.00 1370.02
V-18 1370,02 0.00 1370.02
Y-19 1370,02 0.00 1370.02
no 1370.02 0.00 1370.02
YO! 1370.02 0.00 1370.!J2~
Y-22 1370.02 0.00 1370.02
y-n 1370.02 0.00 1370.02
Y-24 1370.02 0,00 1370.02
Y-25 1370.02 0,00 1370.02
Y-26 1370.02 0.00 1370.02
Y-27 1370.02 0.00 1370.02
Y-28 1370.02 0.00 1370.02
V-29 1370,02 0.00 137002
Y-30 1370.02 0.00 1370,02
Y-31 1096.01 0.00 1096,0 I
Y-32 822.01 0.00 822.01
Y-33 548.01 0,00 548.01
Total 33976.40 12668.57 21307.83
py 33640.00 12543,14
Avem e Inflow 999.31
Net Pre,ell! Value Nl'V (2,Oj8.n)
Internal Ra!e of Return IRR 8%
I'rofitabilJty Index PI 2.68
Payback PerIod 12,7
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Table 5.3.4 Trial-4

Se",itivily Anal ~is
Trial4: DP-0,PI'-20,Inl-l, PD-28
Year Cash Inflow Cash OutflO\v Net Cash flow (l\'Cf
VO 0.00 179.05 -179.05V~J 0.00 530.58 -530.58n 0.00 969.99 -969,99
Y-3 0.00 1312.75 -1312.75
Y4 0.00 1752,16 -1752.16
Y~5 139.71 2393.33 -2253.62
V~6 279.42 2041.80 -1762.37
Y~7 419.14 1602.39 -1183.25
Y~8 558.85 1162,97 -604.12V~9 698,56 723.56 -25,00
1'-10 625.03 0.00 625.03
YII 698.56 0.00 698.56
1'.12 698.56 0,00 698.56
1'.13 698,56 0.00 698,5(,
Y -14 698.56 0.00 698.56
1'-] 5 698.56 0.00 698.56
1'-16 698.56 0,00 698.56
1'-17 698,56 0.00 698.56
VIS 698.56 0.00 698.56
1'-19 698.56 0,00 698.56
1'-20 698.56 0.00 698,56
Y.21 698,56 0.00 698.56Y-22 698.56 0.00 698.56
1'-23 698.56 0,00 698.56
1'-24 698,56 0.00 698,56
1'-25 558.85 0.00 558.85
1'-26 419.14 0.00 419.14
1'-27 279.42 0.00 27942
Y-2H 139.71 0.00 139.71
Total 13897.71 12668.57 1229.14PV 13760.11 12543.14
Avera e Inflow 479.23
Nel Pre,en! Value NPV (4.167.83)
Internal Hate of Return JRR
Profimbilit ' Index PI 1.10
Payhaek Period 26.4
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Table 5.3.5 Trial-5

Sensilivity Anal sis
TrialS: 01' 5,PP-20,lnt I,PO-28
Year Cash Jntlow Cash Outflow Net Cash flow (NCr
Y"O 0.00 179.os -179.05
Y"I 0,00 530.58 -530.58

'"' 0,00 %9.99 -969.99
n 0.00 1312.75 .1312.75
Y< 0.00 1752.16 -1752.16
n 259.41 2393.33 -2133,92
Y"6 392.14 2041.80 -1649.66
n 524.87 1602.39 1077.52
n 657,59 1162.97 -505.38
H 790,32 723.56 66.76
Y-l0 625.03 0.00 625.03
Y-ll 663.63 0.00 663.63
Y.12 663.63 0.00 663,63
V-13 663.63 0.00 663,63
Y-14 663.63 0,00 663.63
Y.15 663.63 0.00 663.63
Y -J 6 663,63 0.00 663.63
Y-17 663,63 0.00 663.63
Y-18 663.63 0.00 663.63
Y 19 663.63 0.00 663,63
Y-20 663.63 0.00 663 63
V-21 663.63 0,00 663.63
V"22 663,63 0.00 663.63
Y.23 663,63 0.00 663.63
Y-24 663.63 0.00 663.63
Y.25 530.91 0.00 530,91
Y.26 398.18 0.00 398,18
Y.27 265.45 0.00 265.45
Y-28 132,73 0.00 132.73
Total 13867,51 12668.57 1198.94
PY 13730.2J 12543.14
A~era e Inno" 478.19
Net Pre,ent Vallie NPY (-1,01820)
Internal Rate of Rellirn IRR
T'ronlabilit>' Index PI 1.09
Payback Period 26.5
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Table 5,3,6 Trlal-6

Sensitivity Analysis
Trial6: DP-5,PP-20,Tnl-10,PD_28
Year Ca.h Jnflow Cash Outflow Nd Ca .•h flow (NCF
Y-O 0.00 179.05 -179.05
Y I 0,00 530.58 -530.58
Y2 0.00 969.99 -969.99Yl 0.00 1312.75 -1312.75
Y-4 0.00 1752.16 -1752.16
Y-5 403.12 2393.33 -1990,21
Y-6 679.56 2041.80 -1362.24
Y-7 956.00 1602.39 -646.39
Y8 1232.43 1162.97 69.46
Y9 1508,87 723.56 785.31
Y_IO 625,03 0.00 625.03
Y-II 1382.18 0.00 1382.18
Y-12 1382.18 0,00 L'182.18
Y-13 1382.18 0.00 1382,18
Y-14 1382. J8 0.00 1382,18
Y-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 0,00 1382.18
Y-20 J382.18 0.00 1382.18
Y-21 1382.18 0.00 1382,18
Y-22 1382.18 0.00 1382.18
Y-23 1382.18 0.00 1382.18
Y 24 1382,18 0.00 1382.18
Y-25 1105.75 0.00 1105.75
Y-26 829.31 0.00 829.31
Y-27 552.87 0.00 552,87
Y-28 276.44 0.00 276.44
Tolal 27519.93 12668.57 14851.36PV 27247.46 12543.14
Avera"e Inflow 948,96
Net Pre .•ent Value NPV (1,765 M)
lnternal Rate ofRclurn IRR 8%
Profitabilily lndex: PI 2,17
Payback Period 13.3
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Table 5,3.7 Trial,7

Sensitivity Anal 'sis
Trial7, DP-5,PP-20, Int -10,PD-23
Year Cash Inflow Cash Outflow Net Cash flow (NCF
y-o 403.12 179.05 224.08
Y-I 679.56 530.58 148.98
y-, 956.00 969.99 14.00
y-) 1232.43 1312.75 -80,32
Y~ 1508.87 1752.16 -243,29
Y-5 625,03 2393.33 -1768,30
Y-6 1382.18 2041.80 -659.62
Y-' 1382,18 1602,39 -220.20
Y-8 1382,18 1162.97 219.21
yo' 1382.18 723.56 658.62
Y-IO 1382.18 0.00 1382.18
Y-Il 1382.18 0.00 1382. I 8
Y-12 1382.18 0.00 1382,18
Y-13 1382.18 0.00 1382,18
Y-14 1382.18 0.00 1382,18
Y-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 0.00 1382.18
Y-20 1105.75 0.00 1105,75
Y-21 829.31 0.00 829.31
Y-22 552.87 0.00 552,87
Y-23 276,44 0.00 276.44
Total 27519,93 12668.57 14851.36
PV 27247.46 12543.14
Average Inflow 1146,66
Net Present Value NeV 1,872.08
Inlernal Rate ofRetum IRR 0%
Profltabilit Index PI 2,17
l'a back Period 11.0

n
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Table 5.3.8 Trial-8

Sensitivity Anal sis
Trial8: DP-5,PI'-20,lnt-6,17,1'D_23
Year Cash Inflow Cash Outflow Net Cash flow eF)
Y.O 335.39 179.05 156,35
Y.I 544.10 530.58 13.52
Y.2 752.80 969.99 -217.19
Y-3 961.51 1312.75 -351.24
Y4 JJ70.22 1752.16 -581.95
Y.5 625.03 2393.33 -1768,30
Y.6 1043.53 2041.80 -998.27
Y.7 1043.53 1602.39 -558.86
Y.8 1043.53 1162.97 -119,44
Y.9 1043,53 723.56 319.97
Y-lO 1043.53 0,00 1043.53
Y-11 1043.53 0.00 1043,53
Y-12 1043.53 0.00 1043.53
Y-13 1043.53 0.00 1043.53
Y-]4 1043,53 0.00 1043.53
Y -15 1043.53 0,00 1043,53
Y-16 1043.53 0,00 1043,53
Y-17 1043.53 0.00 1043.53
Y-18 1043.53 0.00 1043.53
Y-19 1043.53 0.00 1043.53
Y-20 834,82 0.00 834.82
y -21 626.12 0,00 626,12yn 417,41 0.00 417.41
Y-23 208.71 0.00 208.71
Total 21085.54 12608.57 8416.96
PY 20876,77 12543.14
Average Inflow 878.56
Net Pre,en! Value mv 1.13
Internal Rate of Ret\lrn IRR 12%
Profitabilit'lndex PI 1.66
1'a baek Pe,iQd 14,4



Tablc 53.') Trial-9

Scnsitivity Anal sis
Trlal9; DP-IO,PP-20,lnl-6,PD23
Year Ca,h Intlow Cash Outflow Net Cash flow (Nel'
Y~O 44~.44 179.05 269.39n 643.51 530,58 1l2,93
Y2 838,58 969.99 -131.41
Y3 1033.65 1312.75 -279.10
Y~4 1228.72 1752.16 -523.44
Y~5 625.03 2393.33 -1768.30
Y~6 975,35 2041.80 -1066.45
Y~7 975.35 1602.39 -627.04
H 97535 Jl62.97 -187.62n 975.35 723.56 251.79
Y-IO 975,35 0,00 975,35
YII 975.35 0.00 975.35
Y-12 975.35 0.00 975.35
Y-13 975.35 0.00 975.35
Y-14 975,35 0.00 975.35
Y 15 975.35 0,00 975,35
Y-16 975.35 0,00 975.35
Y-I7 975.35 0.00 975.35
Y -18 975.35 0.00 975.35
Y-19 975,35 0.00 975,35
Y 20 780.28 0,00 780.28
Y-21 585.21 0.00 585.21
Y-22 3')0.14 0.00 390.14
Y-23 195-01 0.00 195.07
Total 20423.51 12668,57 7754.93
I'V 20221.29 12543.14
Averasc Inflow 850.98
Net Prescnl Valuc NPY 81.l1
Intcmal Rate of Relurn 1RR 13%
Profitability Index " 1.61
Payback Period 14.9
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TallIe 5.3.10 Tria1- I0

Scn,itivi Anal sis
Trial-l0: DP-20J'P-20,Inl 5,PD23
Year Cash Inflow Cash Outflow Net Cash flow (NCFy-o 666.60 179.05 487.56
Y-1 826.46 530.58 295.88
Y-2 986.32 969,99 16,33
Y-3 1146.18 1312,75 -166,57
V-4 1306.04 1752.16 -446.12
V5 625,03 2393.33 -1768.30
Y-6 799.30 2041.80 -1242.50
V-7 799.30 1602,39 -803.09
Y-3 79930 1)62,97 -363.68
Y-~ 799.30 723.56 75.74
Y.l0 799.30 0.00 799.30
Y-l1 799.30 0,00 799,30
Y-12 799.30 0,00 799.30
Y13 799.30 0.00 799.30
Y-14 799,30 0.00 799.30
Y-15 799.30 0,00 799.30
Y-16 799.30 0,00 799.30
Y-17 799.30 0.00 799.30
Y 1" 799,30 0.00 799.30
Y-19 799.30 0.00 799.30
Y-20 639.44 0,00 639.44
Y-21 479.58 0.00 479.58
Y-22 319.72 0.00 319.72
Y-23 15986 0.00 159.86-Total 18345.38 12668.57 5676,81
PV 18163.74 12543.14
Average 1nflow 764.39
Net Present Value N1'V 21.82
lnternal Rate of Return lRR 12';',
Profitabilit Index PI 1.45
I'a back Period 16.6
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Table 5.3.11 Trial-II

(20<),n
19%
1.05
18.0

Net Cash flow (NCF)
708,34
659,85
391.65
0.40

531.45
1756.97
-1625.14
-1229.67
-570,55
176.45
636.36
636.36
636.36
636.36
636.36
50<).09
381,82
254,55
127.27
677.45

NPY
lRR
PI

Cash Inflow Cash Outflow
887.39 179.05
1014.66 354,81
1141.93 750.28
1269.21 1268.81
1396.48 1927.93
63636 2393.33
636.36 2261.51
636.36 1866.03
636.36 1206,91
636.36 459,91
636.36 0.00
636.36 0.00
636,36 0.00
636.36 0.00
636.36 0.00
509.09 0.00
38U2 0.00
254.55 0,00
127.27 0.00

13346,03 12668.57
13213.89 12543.14
702.42

Year
y-o
Y-I
Y2
Y-3
Y-4
Y-5
Y-6
Y-7
Y-'
Y-9
YIO
Y-II
Y-12
Y 13
Y 14
Y 15
Y 16
Y-17
Y -18
1'otal
py
Average Inflow
Net Present Value
Internal Rate of Return
Profitability Index
Payback Perlod



Table 5.3.12 Triai-12

Nl'V
JRR
PI

77

Net Cash !Jow (NCF)
717.80
678,77
420.02
38,23

-484.1 (,
-1709.(,7
-1577.85
-1182.38
-523.26
223.75
683.66
683,66
683,66
683.66
683.66
546.93
410.19
273.46
1303
1386.85

50.31

1.11
17.1



Table 5.3, 13 Tria!-13

NPV
IRR
PI

Net Cash flO\tigCF)
787.95
743.06
478.46
90,80

-437.44
-1738.97
-1607.15
-1211.68
-552.56
194,45
654,36
654.%
654.%
654.36
654.36
523.49
392,61
261,74
130.87
1327.42

163.18

1.10
17.2



y-o
Y-I
Y-2
Y-3
Y4
Y-5
Y-6
Y-7
Y-8
VO
Y 10
Y-11
Y-12
VI3
Y 14
Y-15
Y.t/i
Y-17
Y-18
Total
PV
Average Inflow
NetPresenl Value
Internal Rate of Return
Profitability Index
Payhaek Period

Table 5.3.14 Tl'ial-14

NPV
IRR
PI

79

Net Cash flow (NCF)
1178.72
1093,86
789.30
361.69
-206.53
-1938.79
-1806,96
-1411.49
-752.37
-5.36

454.55
454,55
454.55
454.55
454.55
363 64
272.73
181.82
90.91

483.90

616.99

1.04
18.3



Year
Y-O
y -,
y-,
Y-3
y~
Y-5
Y-6
Y-'
Y-6
Yo'
YolO
Y-II
Y.12
Y-13
Total
PV
Average Inflow

Table 5.3.15 Trial-IS

Cash Inflow Cash Olltflow
1399.92 179.05
1532.99 530,58
1666.06 969.99
1799.13 1312.75
1932.19 i752.16
665.34 2393.33
665.34 2041.80
665.34 1602.39
665.34 1162.97
665.34 723.56
532.27 0.00
399.20 0.00
266.13 0.00
133.07 0,00

12987,66 12668.57
12859.07 12543.14
927.69

Net Cash !Jow (NCf)
1220.88
i002,41
696,07
486,38
180.03

-1727.99
-1376,46
.937.05
-497,64
-)8,22
532.27
399.20
266.13
133.07
319,OS

Nel Present Value NPV 1,064.84

Intelnal Rate ofRctmn 'RR -4%
I

l'rofitabilil Index PI 1.03

Pa back Period 13.7

80
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Net Present Value

Internal Rate of Return

Profitabili 1ndcx

l'a back Period

Table 5.3.16 Trial-16

NPV
IRR

PI

81

Nel Cash flow (NCr
1287.05
1134.76
894,58
751.06
510.89

-1397.14
-1045,60
-606.19
-166.78
272.64
796,96
597.72
398.48
199.24

3627.66

2,574,34

#I)IV!O!

1.29

10.9

•



Table 5.3.17 Trial-17

Net Cash flow NCF)
17X7.77
1502.78
1129,90
853,67
480.79

-20(,0.66
-1709.13
-1269.72
-830,30
-390.89
266.13
1~9.60
133.07
66,53
159.54

Nel Present Value NPV 1,830.45

Internal Hate of Return IRR -1%

Profitability Inde>.. PI 1.0 I

Payback Period 13.8

)



Ycar
y-o
Y-I
Y-2
Y-3
Y-4
Y-5
Y-6
Y-7
Y-8
Y9
Y-IO
Y-Il
Y-12
Y-13
Total
PY
Avcrage Inflow

Nel Present Vallie

Table 5.3.18 Trial-18

Ca,h Jutlow Cash Outflow
2080.20 179.05
2133.43 530.58
2186,65 969.99
2239,88 1312.75
2293.11 1752.16
266.13 2393.33
266.13 2041.80
266.13 1602.39
266.13 1162.97
266,13 723.56
212.91 0.00
159.68 0.00
106.45 0,00
53.23 0.00

12796.21 12668.57
12669,51 12543.14
914.01

Nel Cash flow CF)
1901.l5
1602,85
1216,66
927.13
540.94

-2127.20
-1775.66
-1336.25
-896,84
-457.42
212.91
159.68
106.45
53,23
127,63

1,983.57

Internal Rale ofRelurn

Profitability index

Pa 'back Period

IRR

PI

83

0%

1.0 I

13.9
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Year
Y,O
Y.I
Y2
Y.3
Y.4
Y.5
Y.6
y.'
H
Y.9
Y-IO
YII
Y-12
Y-13
Y-14
Y-15
Y-16
Y-17
V-18
Total
PY
A~emgc Inflow

Table 5.3.19 Trial-19

Ca,h Inflow Ca,h Outflow
0,00 179.05
0.00 354.81
0.00 750.28
0.00 1268.~1
0.00 1927.93

2080.20 2393,33
2133.43 2261.51
2 I86.65 1866.03
2239.88 1206.91
2293.11 459,91
266.13 0.00
266.13 0.00
266. J3 0,00
266,13 0.00
266.13 0.00
212.91 0,00
159.68 0.00
106.45 0.00
53.23 0.00

12796.21 12668.57
12669.51 12543.14
673.48

Net Cash flow (NCF
-179.05
-354.81
-750.28
.1268.81
-1927,93
313.13
-128.08
320,62
1032.97
1833.20
266.13
266.13
266.13
266.13
266.13
212.91
159.68
106.45
53.23
127.63

Nell'resent Value NPV (1.614.51)

Internal Rate of Return IRR 0%

Profitabilit Index " 1.0 I--,
Payback Period 18.8
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Net Present Value

Internal Rate of Return

Profitabilit Index

Pa baek Period

Table 5.3.20Trial-20

NPV

JRR

85

NetCash !low 'Cf
-179.05
-354.81
750.28

-]268.81
-1927,93
-188,37
121.43
694.89
1531.99
2456.98
889.92
889,92
889.92
889.92
889.92
711.94
533.95
355.97
177.98

6365.50

0.36

12%

1.50

12,6



Year
y.o
Y-I
y-,
Y-3
Y-4
Y-5
Y-6 .
Y-7
Y-8

Y-'
TOlal
PY
Average Inflow

Net Present Value

Table 5.3.21 Trial-21

Cash Inflow Cash Outflow
2026.97 179.05
2130.83 530,58
2234.69 969.99
2338.55 1312,75
2442.41 1752.16
519.30 2393.33
415.44 2041.80
311.58 1602.39
207,72 1162.97
103,86 723.56

12731.33 12668.57
12605.28 12543.14
1273.13

NPV

Net Cash flow (NCF
1847.93
1600.25
1264.70
1025.80
690.25

-1874.04
-1626.36
-1290.81
-955.25
619.70
62,76

2,118,95

Internal Rate "fReturn

Profitabili!y Index

Payback Period

IRR

86

0%

1.00

10.0
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Year
y-o
Y-I
Y-2
V-3
Y-4
Y-5
Y-6
Y-7
Y-S
Y-9
Total
PV
Average Inflow

Table 5.3.22Trial"22

Cash Inflow Cash Outflow
1900.29 179.05
2030.11 530.58
2159.93 969.99
22~9.7G 1312.75
2419.58 1752,16
649.12 2393,33
519.30 2041.80
389.47 1602,39
259,65 1162.97
129,82 723.56

12747.03 12668.57
12620.82 12543.14
1274.70

NetC~,hf1o",~CF)
lt1.24
1499,53
1189.94
977.01
667.42

-1744.21
1522.50
-1212.91
-903.32
-593.73
78.45

Net Present Value NPV 1,999.67

Internal Rate of Return IRR 0%

Profitabilit I~ PI 1.01

99Payback Period



Table 5.3.23 Trial-23

Year
y-o
Y-I
Y-2
Y-3
Y-4
Y-5
Y-6
Y-'
Y-8
Y-9
TOlal
PV
Avem e Inflow

Cash Inflow
1773.60
1929.39
2085.18
2240.97
2396.75
778,94
623.15
467.37
311.58
155.79

12762.72
12636.35
1276.27

Ca,b Outflow
179.05
530.58
969.99
1312.75
1752.16
2393.33
2041.80
1602.39
1162,97
723.56

12668.57
12543.14

Net Ca,h flow NCr
1594.55
1398.81
1115.19
928.22
644.59

-1614.39
1418.65
1135.02
-851,39
-567.77
94,14

Net Present Value NOV 1,880,39

Internal Rate ofRetUl'n lRR 0%

Profitability Indel< PI 1,01

Payback Period 9.9
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NctPresel1( Value

Internal Rate of Return

Profitahijilv Jlldex

Pavbaek Periad

Table 5.3.24 Trial-24

NI'V
JRR

PI

89

Net Cash flow (NCF)
1467.87
1298.Q9
1040.43
879.43
621.77
1484.56
1314.79
-1057.13
-799.47
-541.81
109.83

1,761.12

0%

l.OI
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Net Present Value

Internal Hate of Return

Profitabllit Index

-E!!yback Period

Table 5.3.25 Trial-25

NPV

IRR

PI

90

Net Cash !low CF)
985.24
685.64
298.15
7.32

-380,16
-1017.62
-718.02
-330,54
56.95

444.43
31.38

617.19

0%

l.00

10.0

•
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Net Present Value

Internal Rate "fRelum

Profitability Index

Pa back Period

Table 5.3.26 Trlal-26

NPY
lRR

PI

91

Nel Cash flow NCf
1087,81
736.28
296.87
-45,89
-485,31
-1126.47
-774.94
-335.53
103.89
543.30
0.00

620.61

0%

1.00

10.0

••



Table 5.3.21 Trial-21

Sensitivity Analysis
Trial 21: DP-30,PP-25,lnt-5,GOBf30
Year Cash lnflow Cash Outflow Net Cash flow NCF)
y-o 884.02 179.05 704.97
Y-I 1007.92 530.58 477.34
Y2 1131 ,82 969.99 161.83
Y-3 1255.73 1312.75 -57.02
Y-4 1379.63 1752.16 -372.53
Y-5 512.46 2393.33 1820.88
Y-6 512,4(, 2041.80 1469.34
Y-7 512,46 1602,39 -1029,93
Y-8 512.46 1162,97 -590,52
Y-9 512.46 123.56 -151.10
YolO 512.46 0,00 572,46
Y-ll 619.52 0.00 619.52
Y-12 619.52 0.00 619.52
Y-lJ (,19.52 0.00 619.52
Y 14 619.52 0.00 619.52
Y 15 619.52 0.00 619.52
Y-16 619.52 0.00 619.52
Y-17 619,52 0.00 619.52
Y-18 619,52 0.00 619.52
Y 19 619,52 0.00 619.52
Y-20 619.52 0.00 619.52
VOl 619.52 0.00 619.52
Y22 619.52 0.00 619.52
Y 23 619.52 0.00 619,52
Y-24 619.52 0.00 619,52
Y-25 495.61 0.00 495,61
Y-26 371.71 0.00 371.71
Y-27 247.81 0.00 247,81
Y-28 123.90 0.00 123.90
Total 19006.11 12668.57 6337.54
PV 18817.93 12543.14
Avera e Inflow 655.38

Nel Present Value NPV 16.29

Imernal Rate of Return IRR 12%

Profitahili lndex PI 1.50

Payback hriad 19,3



Net Present YHlue

Internal Rate of Return

Pmfitabilit'lndcx

Payback Period

Table 5.3.28 Trial-28

Cash Outflow
179.05
530.58
969,99
1312,75
1752.16
2393.33
2041.80
1602.39
1162.97
723.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0,00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12668.57
12543.14

IRR

PI

93

Net Cash flow (NCF)
966.03
680.22
306.52
29.49
344.21

-1820.88
-1469.34
-1029,93
-590,52
-151.10
572.46
328.59
328.59
328.59
328.59
328.59
328.59
328.59
328.59
328.59
328.59
328,59
328,59
328.59
328.59
262.87
197.15
131.44
65.72

2406.17

3.35

11%

1.19

24.4



APPENDIX-F: DRAWINGS
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MASTERPLAN

BUILDING TYPE 01(1100 SFT EACH APARTMENl)

BLOCK NO.OF BUILDlNGUNT
BLOCK 03 102
BI.OCK 04 13)
BLOCK 06 158

TOTAL

BUILDING TYPE 02 (800 8FT EACIIAPARTMENT)

NO. OF APARTMF,NTS
1752
9956
12008

29716

BLOCK
BLOCK 01
BLOCK_02
BLOCK 05

TOTAL

NO. OF BUILDING UNT
75

""

NO.OF APARTMENTS
11400
12008
12008

35416



BUILDING TYPE 01
BUILDING TYPE 02

UNITDETIAL

1100 Sl'TEACH APARTMENT
800 SFT EACH APARTMENT
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