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Abstract

The Bertaud Model is a computer application that can be used for analyzing project pre-feasibility,
improving site planning and design and project financial analysis simultaneously. The model’s first version
was developed in 1977 by Alain Bertaud while he was working for the World Bank (WB) as an urban
consultant to the National Housing Authority of Thailand (NHA). At that time, WB and NHA collaborated to
develop the Tung Song Hong community as the pilot project applying the Site and Services concept.
Thailand has played an important role is developing this model for the Personal Computer (PC) usages
through the Microsoft Excel software.

According to the literature review, during the 1980s, the model has been widely used in almost 25
countries by some 74 residential project developers. It has also been used by urban planners in the public
sectors and private sectors, for instance, it was used to analyse and improve the housing regulations and
design standards of Malaysia - the SLCHP or the Special Low-cost Housing Program. It was also used by NHA
to analyse and improve site design and planning and project financial of the Low- income housing projects.
Later Mr. Suphat Loiduanchai, a staff of NHA, further developed the Bertaud Model for use on personal
computers (PC) as a spreadsheet in Microsoft Excel. since 2014,

Research shows that the model has continued to be developed by many users until the present
day. However, the NHA model version is a practical application that has been used at Chulalongkorn
University. This model has been used as a toolkit for students in the Housing and Real Estate Development
Program under the Housing Department of the Faculty of Architecture, Chulalongkorn University. The
students’ projects show that the model can be applied to a variety of project types such as housing,
community, and mixed-use project development. On the other hand, there are some limitations, for

instance, the model can be used appropriately only for low - rise residential projects.

This research shows that the model can be applied to a variety of project types such as housing,
community, and mixed- use project development. It can also be used as land-use regulations and design
standards in the process of urban planning. Furthermore, it can be used to improve the projects design and
planning, and financial feasibility both in public and private sectors. This will lead to change in the project
planning process in Thailand. The model has potential for being developed and used to analyse mixed-use
high-density projects. This would be improved by adding social dimensions. Finally, a manual on the use

of the Bertaud Model for all types of projects should be created.

keywords: Bertaud Model, project planning and design and financial analysis, project feasibility, residential

project, Affordable Housing
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drudlusasdunduivinulifunsianeutanivssmalne duadusn lude “Bertaud Model” wi3e “wues
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AN S other development
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AIROA3 190IATTUARS YN construction cost
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doyayai 2 | Wwiilasin1svivnum total area in ha
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circulation

FAFIU UaEITla AL EI0 1 IEMIINTEAING NS UYUYY

open space and community facility

anaand uasWuinIavenssu

commercial

I uaeaI5734Un 15917

other facilities

YUK UaIguusazUsHnagade

plot size in m?

anaaukUaaiguusasUssniagent

plot per type

daufl 3

iqmua::ﬂ'nummsﬁlumsiiwﬁagjmﬁ'ﬂ (Pricing and affordability of residential plots)

v =
doyayai 3

anaudun 1 uasd1uaUSun1d

down payment percent and down lump sum

dnsmendetugral

interest rate per year

S2Y4IA AT

loan term

A Al uazalFedu

water, electric, and other month charges

selansauSousainou

monthly income per household

daufl 4 dauAusiun (Cost recovery)

dauii 5 naidaniiian1udunu (Alternative to break even)

dauil 6 ﬁ'ﬂﬁﬁuﬁuﬁﬁi}l’ﬂi (Percentage of circulation)

daudi 7 funulasanis (Project cost ; Values in thousand) wieWu

doufi 8 s1814lAsen13 (Project revenues)
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82 s1elavndiuiiogerrt residential revenues
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dauf 10 BHUN15ABEDANTTBINUIINTIBIALATINTS (Reinvestment of project revenues - planning)
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1319 2 nsandunstassnisiegendedmsudiiseldtes Weld Bertaud Model
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A5 1% Bertaud model

15t Bertaud model TUl#iflensilasginadennisnannsgiulagnisesniuunadlagduunnis
T51uld 2 seeu Ao nMseenuuudisziuuleuis wazn1seanuuUUIRassdulasing fetrensiiluldiiie
Uiuussulsnneanasgrunmsseniuuiiiusadaiaudensldnululssmmniady uaznuinaildlulsznalne
unsldlusesunisesnuuundalasens uandifiulsylonitasdosinmiioutasunnsiety fail

1. N5k Bertaud Model szauulgunglulssimauniaide

o

guasLaienuin anveiduninfisiusgmnvesfugunstannfiegerds Aodefmuansuau
9115 Torivuanisldusslevifiau LLa:mmgmﬁagmﬁa SLCHP (Special Low Cost Housing Program 1ag
N5ENTNNTANERAZNITUNASESVBIAY (Ministry of Housing and Local Government %38 MHLG) fivinltiAn
FodrflunisiiamunlassnisiegerdoiJusgrann lasiamzegnsdalasinisiiegendudmsuginelives Tag
aiau weslng wazafly dawad Jad Bertaud model andaseiinansenuandefmvunuazvaaeuruduly
Iolunmsusuuiderimun SLCHP dsnan aeldauufgiunisusuuidenimvunlng

Ha Fevndeivuaiidedninuniulurseneudsuiuligenvinlismthuligenndesiuauaiuisaly
nsdrevestiie fatu snnspusazdetmunnsasiouivnuansalunisitsvesngurdetungudmanedu
@iy oiau weslnd wafiu thnsddnw 3 nsduienevidurulasianeuumuiudsunlaminnisesniuy fo
(1) Tasamsiiegendeiitegiisielduunanslaenaenu (2) Tassnisesnuuuneldideuls SLCHP way (3) Tnsenns
panwuuneldauufgIunIsUTusitenvunlag awau wasinauasiy Inen1sfinwidunisinmsesituy 2 nsding
#io nadlil (2) svualiBunsdlil 1 uas (3) dvuelhdunsdd 2 ol
M3 3 WisuiisuraannsoenLUUTEnIg n1seenuuuneldideuluues SLCHP (Special Low Cost Housing Program %es3guia

1LALTE) LaEN1SeRNLUURAINISUSULATDMULA

nsan 1 nsein 2
nseenuuunmeldifouly | asesnuuundsnsuFuud
SLCHP Janivun
Sgurauade a8y Laslnduaziiy

daufl 1
S1eTinu 30 M$ 619 AT 30 M$ 619 AT,
SIANAINDEATI 40 M$ 619 aIT. 40 M$ 619 AT
wlasiinu 68 M54, 68 M54
wlasiinu vy 140 A4, 100 95.41.
AUnIsauunan (distributor road) 12 4. 10 4.
ANUNI9aUUSad iinternal road) 8 4. 7 4.
mafurastu (back alley) 6 . Taidl
IYEL00UTUY NAIIYY 4.5 y. 24
Srunuulasiiau 56 76
ANURUILLUUTETINS (AU/ha) 280 378
daufl 2
Fchuiufive 44% 55%
dnduiuiiansnsyunis 20.5% 19.4%
Fdhuiufiouu 35.5% 25.6%
Snsnduiufienmssuseiiufinu FAR 0.23 0.41
daufi 3
NAMDULNY 7B ha $140,453 $192,541
wWisuilsunanauuny nun1seenwuunieladeniuaney -15% 17%
SLCHP

N : 2au Wasvg way afu Tauwnad (2001)
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A5 3 wuidariivua SLCHP Tunsdlfl 1 fifvuarunauUasifuiisuuun 140 a5, vu1nau
VANLATIOY 12 4. WAz 8 L. AUEIRY TINITMuAnIufiudsi uLAz Sz ey s uUnATRYIIWIA 4.5 4. vild
lasansidndiuiiuniang 44% uavldndiunuu 35.5% dwalilasinisivimiudenivuns dsunansuunutiey

o 1

AlASINITNAINISUSULATRMTUA NS 2 Falldndrunuiviedindudu 55% wazidndruauuanandu 25.6%

a1 '

Formunuazanasguiiogedesurunauutazsrezasssy Wulladed Soyfidamariodadiuiiuiions s
slsifunusondadiutu Sufiveldldsunumnn uasduuaduiunsdlaseaiuguduiy wandidui
Bertaud model @wnsadnaninisfuinduuiaznansuunuiisuulamiunisesnuuy Tnguansliiiuds
madonsins o Aenuduldly wdrimiannlassnsiailviinngsinadeniidenndestuausiomnisuniign

2. n5l4 Bertaud Model szaulasamsludszimalne

otay woslnd lelirnudiomdonsdnnisuazimalulad ievisuilymitogerfesiudiunisiany
Wisw saumsle Bertaud model Tumsdavinlasansilegendediinelsdes dnanlumnudunuazanuddy
Hrasu Tne aiau ldhndnmsianniiogorfofididny undienenunnisiavzuisd Aeu1nsgiunnsnds (site
planning standards) WuaAnauRaLnasILTUTiege e (job and housing balance) smsgruiuiidalas (open
space standards) yalUfaunAnlegedoidenndesiuauaunsalunisdns (affordable housing) kagvan"g
AUUANUIENINaNY (cross subsidy)

sauIANAn sites and services Sadunsainsilegerfiamslassadsiuguuarasisalnadi
$Buindu Tiun fearh ndaan e wifsduiisBumindu (core house) iun1sdnrifiegendomuingy
mmmmia’lumﬁ'wsﬁumﬁ%@ (affordability) wazn15fanImuLea (self - help) Q’%@ﬁmmmmﬁwmm@mm
fdsanuannsovesmueslusuian Inslasamsthsesdldiusulszinanazmaluladatuayuansuasianly

voei 1 wundu 2 1asinis tawn

an

(1 Tasimsarsunsdriunionatsnsyulnaaisnseyunis (site and services) yuyuydaadsad 31U 3,000 e

2 TasamsUiuuseuylyuyunesn (slum improvement) gaauAamys 31U 1,500 Mg waglasanisuiulss

FuyuyuLesn 1uBn 4 Yuvu 31u3u 800 vy lussesil 2

: . o = - =
ot P 4 e £ O T S R B P S 3 P -

2 2 Tasamsadsunsdiunionasnsallnaasnsaunns guaeaesied (NIANLWINTR, 2562)

I

Tassnstangguauyansiies daaudfgdusgiunn Weosndulasinisiiseiiiinnsdiasziaiy
Jululdlasenisilesdusie Bertaud model 1¥ulATIn15UsN UAZEBNKUUINAININLUIAILAA sites and
. I P sala | v a a ) A o '
services wavtlulasimsuuuraunaumslduseleoninay dwalfnnisiudsuuleuienisiauiiegerdeunnis

WNEWYA LHosnudnn1saenanielissausaansuUsEinagavyu (subsidize) Tunisvilasenisiegende
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fseldteslfiduduumnn Tasdssmauanniadeduldlusadosas 60 vosunuarioasis

Bertaud model 1uirdasiioddalumsinsesisuyuiazsaneuunuiasuuvadlununisesniuy
N iethandiaszsirnumngaulunisamu Aemseenuuunsdilasimsianusailsisuyugnitan Tuvas
Alassnsdiausaifsneanuazanlinsuaiu lnsnseenuuuredilasinissassviosdinisdanguoias

pUARUNTN DAz Anan nlun sinavenssuvedlainu tnewusesnidu 3 lau A

'
aa o a

Zone A - fiuiiidnenmmamndlvenssugs Aoulasiinueginouuniniayios

Y

Zone B - NuNinsNiemhasifing A nnIanmvenssua AskUaIinumnasnkUInuusad asnIAunad

Zone C - NuNiN15199AuY1987n AokUasnauauluinfalaen1wmuin

¥
N

VU ANEAINNNNINVENTTHUE MUD WUl

o

nannlun1sAvIy Useneufansmdvenssy wag

ANBAMNIINITHAIA

v
o

N

7
9

A1919 4 Uselewl dednimuazlenialunisinld Bertaud model

sapsvpafizuuuutiu 3 vun fie 70, 80 uaz 100 a5y, Swuntuesnidu 5 Ussian Fsiwadeiuiined

1 Muvdlruiinasiovunaiiogerde auyunead e dunulasiaseiugu uazsa1ve Inglulassnisianeyus

1
v

Y

19lgUEiTIAIF9TU AUANSNINVBITUAINENIT AU waRIlATILAILLANAIUDIT I ULAasUSELAN 9l

Ustam | uitldees n419/812 Srwauwlasiipy | vwieulasiinu fovazmainuau Sovavdoiinu
(n3.4.) (3.) (n35.9.) uwuasavan hanun
1 70 4.8/14.6 608 42,560 20.2 16.3
2 80 4.8/16.7 1,872 149,760 62.3 575
3 80 3.6/22.2 161 12,880 5.4 4.9
q 80 6.0/13.3 296* 48,873 9.9 18.7
5 100 NanNnany 66** 6,600 2.2 2.6
39U 3,003 260,673 100.0 100
* syuuvasiinuan 55 uuas ﬁﬁLawwsIﬂsaa%NﬁyugmLLazqmﬁmaﬁﬁwL?Juwhﬁfu
* ynuvasiiny Lﬁuﬁﬁummﬁﬁmwwz‘[,ﬂiqa%wﬁugmLLazqmﬁmaﬁﬁhLﬂuwhﬁu

i : enuifufoing sunanslen a.a.1978
wBNINN1IIHUNYTTANTIUALVLIATIY dagiwiaulasiAululasansLAne YUY aeioaLa) 69

fnsdnuunyszanitunulasetnu (core type) WeansunuaineassiulidenafefuaLasalunNITINe

wazANEINIsatunIsanIaueswelde laedalidianizlaseadeiugiunazaisisyulaafidndu au

o 1 £

WUIAMUAR Site and Services FlAlATINST IRR (s manauwnuniely) dedevay 16 Fdadudndrudovas

S o

61 Y2eRUNUIATINITVMLA 344 SV MINATLIUNG IRR lwzdiuiiegodelulasinisan IRR egiisesas 17

Y

v
v a

18n9ndl Bertaud model @unsadnassnsifinansnsinanauwnuls aail

M13519 5 Wisuiileudnsraneuunilasenis Welnisiia-an fuyu Loz

INTINANDULNY

¥24lATINTs
16%
14%
13%

fiun - enuUFTRnT suenslan am1978

vasduiiogande
17%
14%
13%

HUyAgIU YA 9EIUNINYINTTU WATAREIUNTIN
12%
8%

8%

o
o

JUAY

Wiy 20%

anALEI 20%
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wasanlasenisiisestiaiu Fadulasanmsdudsuinislanszesil 1 nsiaveuian@ladavilasenis

naaasnelisulszanaluisuiansianseesi 2 8n 3 1asn1s AslAsanisiavesuing) (@nnseds) Taseniswamn

=

FuIULESARABAY WazlATINIHANTLLESAITIA (MalAnzURsnA, 2531) uaﬂmﬂﬁimqmﬁﬁagmﬁmzsJ:m
2 Wuaiadu q savieau 7 Sorfe Wun vumy Wedlmel veuudu uassedin uasassd fvaflon assyd Uniing
UAITNG, 2562)

ag13lsfiniu n1snaaedlasanig Site and Services Boen1stANE Y tluguuanudnnisasiadeodlnl
(New Town) fiauysailusieaiiedrinnisiivlnveades Inaisusduiilasenis s vimaiduuisusn wagdansi
WAR Site and Services AUARTUNIIY Bertaud model thanléidudunislunsiiaszilasanig dawalil

n1sneaielasinisiegerdelvigiselilosuazfiinelaviunarmsluidowasluiidmia vdwintunisld

Y
1

wuudaedluasdin wu Tlunsfmumisusunsdofifuvesheulouisnazusulugaed we. 2535 - 2536 vl
Bertaud model gnananudfayas uazlsiidundeslusdng sunsevislimugldnulunsiamsuisnilutiog i
a. msldusznaunisifeunisaaundngasianiauransumUugn A1AI¥Ann1T

AazaaUnanssuAans QuaInIaluinIne sy

MEnTAYIUUTA YRS efndinnsmsiansuieni uazenenansdiniaiviianns anzannenssy-

mans Padnsaiuvine1ds aszmiindelselevives Bertaud model flastld o nisiAnzuisnA Feanuss

TinsSeunsaeulundngnsiaviaumansumdnda 1ngafnToIEMIBNINITANZUNIYIA

waidl Ssatad uivensgiTenmadiononmuilunisld Bertaud model Tiianlutuidouldnanodldam

waznaaeaiaunlasinslagld Bertaud model lumslinsgvidunuuazianauluAUAiUNToBNLUUINGT

Bertaud Model Project Feasibility Study Applicaiton
m Land and development cost
1 Base cost 2 Physical Contingency 3 4 Interest
TS nsamaie - s % e P Duing

D EREa et P AT SR

HUUOENRIOINSI

Bertuad Model

qnasuduuidonagounnuidulildlumsiiuninsimsodimsunsudnasgiansalaidonmsnagounoiu

nldandos Wsinsuawnsalddusculsannamsaluitioudu suadiudu
) me@awnsnmuimsunaiumsariunu. Wsinsulinnasiuniila

awsnlumsievornauin
Adudu Sns10anICenID
foufinfidousoinuooniuuAullfinununnodumelulasims

QWnostErdInnooniuuiadanda ids=aigomntsnsudlunumssanivu® s T s B S ¥ e e e

2 3 Llenansuszneunisiieunisaeu Bertaud Model nA3viAnng Angandnenssumans ainsalivning1de

Taw : A3al Ssadan (2561)

vdngnsiamiamumansududin [undngasiionsiauniiegendouazedmiduning 1fi1 Bertaud
model wildsznounsieunsaou sausting, 2557 Sailaqgu (na. 2563) Inglidantndaseienudululy
Joswuredasinmslasdrdedoyanniiuiiade iteldandenudnlalundnnisfunuuassanouuny (cost and
benefit) 9MNN1508NUUUINKILATINTAILAULBS ADAUNTNNNNITEANYUTENINAY (cross subsidy) 11591
TAsan"3 Affordable Housing titelinsmiinfenguaunnsziunels shonssaumaunguaumaisszdusold (mix

- income) waglinani1landnn1svinlAsINISWUUNELNKEIUNNSIEUSElew (mixed - use)
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Uanusagsuaiusaimuisesen Bertaud model lagraainuany 1u n1sseganNIiALILUUIIRES
MNMIATIERlATINTULTIU (ow - rise) umslinnesilasansiiogendoeinisgs 8 $u (medium - rise) uag
NINAABIILATIENLATINITHUUNANHAIUNTIYUTETeWY (mixed - use) Tun1sWAUIYUYU (community
development) Ingldnsativayuseninaiu (cross - subsidy) LLa:ﬁiwmﬁagawﬁaaamﬂﬁaqﬁ’ummmmiahmi

[ £

978 (affordable housing) LAY

= o o A

Bertaud model Fsildiuddgyvelviidndilanssuiumsiaedmnsuninduasnogerds lid1ldnay
fituguanudananein@nlvuiny 3neau1508en nTINveIsuNULaE AT AlATINg wazthluse
gann1sldauluindnld avvouliiuauinluegddunisaenaanistnld Bertaud model uRuumes

nall

Uszlewil wazdadnnnlunisly Bertaud Model

A15111Y Bertaud model ﬁ"s’mqﬂizmﬁtﬁaﬁLﬂiwﬁmuﬁanmamwmgmmiawﬁqaanmezﬁuuiama
wazn1eNLUUlATINTG nNnsafnwnsldwuuIassseavulyuiglulsemanal@y wagnsiguuuinassseiu
Tasensludsyinelne wanslimiusylevivaswuudtassansysynis egalsiniulunisdnld Bertaud model
fapsidosfnuiu Welinmeivedadanysslemiazdediiavesnisild Bertaud model wuiuuudraesd]

lonalunisiausiesen wazmsduasulninisuilddelulunenthegegs dvasulu #1519 6

A1519 6 Uselewy dedrtnuaslenialunisiild Bertaud Model

MstinuszauUlauie AstduszAulAsINIg
UszmAniade Uszmdlne
dsgleowd | - Ifesgiiderimunuinsgiunsesniuuinad - Henesidudennisesnuuuinsdilaseinisiiegende
- ldudladernuauiasgiunsoenuuunadeli uazlAsanN1s mixed-use
mmuauﬂmamﬂmma - Meseduuauarsaiufidenadasiuaiuaninsa
- 1%L‘UiimmwmuwuLLaumamaULmuImﬂmw Tunsae
Wasuuawmunisuuuideriaue - Henesidunuuazsnansuunilasinsiiogends was
- duesediedinssinmsnadadios dnsun 1A59N15 mixed-use )
Ny dndasles wagifertedumsnalons | - Hduedesdolinneiemnudululilassnindesdu
AU dmsuaaIuiln Fng UNNLRY TAN1TRAIR
wagiAeates
Jad1in - wuusaeshianansausdiuasuitamadeny - LLU‘UﬁhaaﬁLﬁmuﬁlﬁmwwﬁauaL%nﬂ%mmﬁaaimﬁa iy
YUIA LATIIAT 1A "memimLﬂﬁuwﬂmaﬂwmuma
mamwmawaamﬂﬂm
- u:uumaaﬂmmmimmmmumm‘lﬂiamﬁ Fath
ﬁlﬂmumaqmmmmuﬂmaﬁauiﬂiaﬂWimaﬂmuLaq

- qumammmmmﬂmauamLmeaL‘Uuwmaaﬂ (alternative) lunmsimununsgIuNTeRNKUUINES launse
Usmadeniiadian muaanmmﬂﬁwmma gnguidhvngveusiaslasinig

- qumamwmmmﬁmuqmﬁuammmﬁmmwamawmmﬂUﬁ‘ULLUUIﬂiameumuﬁiéi’ﬂuIﬂmmﬁ uaziiouly
ueglunmiasiginssuaiuan

lona - wuudaesddlianmnsolieneiderimumnasgu uazniseenuuunailasansiidenmsgeld limuisienny

drlaluvdnnsveswuushaesansaluLN seven wazdszgndldldegravannmany

Al¥auanansni Bertaud model 11JNﬂ“IJEJQJaﬂULLUUﬁ]’]aENLﬂJEJULLUU war/miesenuuuniilasenisdun 1¢ Wy

syUUianTauweA autocad way sketchup LUumu

ayuloe : §39
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VDLAUDUL

v v
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MATeiidTalauauuzaal

(1) FoauauuzdeUfui liun daiauauusunninsy Tnslanzegnadenisiansuwisnd daduiildi
$alumsiaun Bertaud model vestuusn Aensdaaiulliiiuauddyouuudiaes lnsthituguarudiia
uimuidoseniiiolfluasdng uagiuaulassnisgiseldtosldednefiuszdnsamundy dnfu
TatausuzunnIaenyy Aoaalenvuaansadiuvuiaeddliiinsegilasins uazsaveiiaen adosiu
arwansalunissevesgnéinguidnang Fauuuassaunsaldmunldfauddountsosnuutlasinisis
aunsntislimaensunsusudiiulasinisannshausiuduiidiseeniou n13du uazn1snain way
JaiguauuzunnITWRLUT9 31n9UITeNUd1 wenan Bertaud model arnsatunldlunisnelsesniuy
Tassnsfiegendond daanansathuiiasssiteimun wazsmsgruseiuiledldifusgned (Fate a.1) fuidu
Tomaiimstudleslngaziuuuisesilulineseslunisiinset uasusuugstornuaiifieglutlagsu

(2)  JawguauuzunnIsUNTIYINIGg loun nsiauwuuaediaunsaldiulasniseinisgeuas
dna1umarnyargn1slduselevd (high - rise mixed - use) MywunvuIRediansogndoyanulusunsy
iWeunuy uas/v3eeenuyyaedalasenissy 9 msiauuuuaedlnamudaniedeny wu msdideyavunn

ATISBULAYANNADINITNIEIAY LaxN15a3579g4aN 1519971 Bertaud model UaginguNTULNA51T0ME
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