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Abstract

The Government of Saudi Arabia, represented by the Ministry of Housing is seeking to meet the growing
demand of housing in the K.S.A through a number of programs (such as the loan and land program, the
ready-made housing program and the serviced land program) in order to implement the Royal order of
providing 500 thousand units, achieve the five-year development plans recommendations as well as the
recommendations and initiatives of the national transformation program in 2020, which is considered one
of the Kingdom's 2030 vision programs.

Designing and building a large number of integrated housing projects to meet the growing demand with the
lacking of any standards which insure the reduction of initial and operating costs as well as ensuring quality,
will increase building and maintenance costs, which speed up projects degradation and the need for costly
restoration.

The research aims to develop a theoretical framework, which consists of a set of criteria, to make integrated
housing development more affordable and sustainable in the central region of the Kingdom. The criteria has
been extracted from number of previous studies and standards in addition to the global and regional
sustainability evaluation tools, after a process of comparison and selection based on the subject matter and
scope of the study. The framework consists of four main categories and 13 key criteria and 51 secondary
criteria.

Key Words: Theoretical framework, affordable and sustainable neighborhoods, affordable and sustainability
criteria, the central region of Saudi Arabia.
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Flexible Design For Future Adaptation
X Gl (e IR Al laagll e 153 (e colia e s 2
Provide a suitable mix including units that are accessible and
barrier-free
Akl Jsaall (553 (g Ll B st agms 3
X Affordable Housing works best where there is a mix of
incomes within the development
eainally G Ay ) ae Caall dae g nal) S5 Gl 4
% Match building form and bedroom number with prospective
residents and community
x O okl Cunliall agall a5
Utilize sites that are appropriate for residential housing
development
x Gleadlls Aahll Jlus (A Jsashl Mgy Saaty aige L) .6
Build development in areas with good access to amenities and
services
x CSosall apanail dy)lanall Zaasll .7
Architectural Programming
o (Infill) Zpadal) daCull Bllial b lSu) z Ll .8
Residential zone
Ssall (84l Sl dgags areill adsall dals 9
x Will it require the renovation, conversion or re-profiling of
existing buildings (adaptive re-use projects
—idi danlia — e sl dolall adsall Cogla cge aE s Auy 110
x (325m5e Slay ciland
Physical site conditions for consideration
» sl agang Aihg aypes .11
defining street edges and functions
y hall Cileals o Aump¥) V) 8 Alled ilaadid alal 112
providing active building frontages e.g. retail, small offices
“ oa¥ls Aalll la¥) e .13
creating a sense of comfort and security
« algll g piall Jada glslll aranat A Jalsall .14
integration of street design and/or redesign into a development
x Tpaiil) dunigh) foolee Gaki .15
Principles of VValue Engineering
x gl Jlall a8l .16
financial assessment
y hll A8 aans vie sLaal A8 yn) Al .17
Walking should be promoted through the use of path networks.
phll A8 aansi vie cilalll A85a; Llal) .18
x Alternate forms of transportation such as bicycling should be
promoted through the use of path networks.
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Create developments that offer positive visual effects and
relationships with the local community

e Bl hangl) B8y e G oo Al Ao Ay 85 20

x L Lialy dumylal) el
Provide safe living environments

15 JISEY) alasil 8 g5l Agla) e By slad .21

Encourage positive urban environments by allowing for a
variety of shapes and colors

sl Bt gl ae bl IS Cuiifig o 5 .22
Building placement and Arrangement should take advantage
of site topography.
Sl all 8 R e dylas cilaladiad ol .23
x Consider including mixed-use such as convenience stores,

employment centers and daycare center to create active
environments

SSall Al 8 allaly cleaal) (KLY Caliall ad gl .24
Appropriate placement of garbage/recycling and Service areas
Al clasgll e daladY) bl slel .25

Unit lay-outs, within the building and common areas outside,
should consider resident views

x Sl all Jah Al ol b sl cins .26

Avoid complicated circulation patterns that create confusion

x Afgall ChlaYls Lapa gl b aaia) .27

Effective signage and lighting should be used

x Jals @aill Ageuns Sad) clangl) Jalse ) Jgeagl) e .28
s

It should be easy to understand how to enter the building and
to move about the site.

ASymy 5Ll Jie JEml J5lad ASja ihluses 3S5m 4S5 dlayl .29

ilsed clabal

Walking and alternate forms of transportation such as
bicycling should be promoted through the use of path
networks.

dagite Glaliw adgis yslaall Jlall e apliiall Lailpis Gils .30
Develop residential projects that complement adjacent
buildings and offer open space

L) 2500 53e of il e zgite slmd slay .31
Open Space enhances the residential environment

LS Cun (e allady el L3S b Cilge b5 .32

Provide parking that is adequate, secure and cost-effective

BB g et G oo pesilly Al 3 S Sy 33

Promote operational efficiencies and affordability by
optimizing density

yondl (Sl 32gay LAl .34

Quality Of Affordable Housing
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Promote Universal Design and meet barrier-free / accessible
requirements.

M\&Aw‘)ﬂt‘xbﬂy\ QBQL\)&M&AU&A}LDAM .36
il LG L) gl - sidal

Design in flexibility/adaptability to accommodate changing
needs of households over time

3hall )00 245 Ay el e dled) jlaal .37
Use life-cycle costing when choosing materials.

el Jalaes LSl gl Jalse zgins .38
Create entrances that are distinct, welcoming and functional

Saskll 485 e QL oY) dadad sladd maas .39

Choose Plot Dimensions and Proportion to reduce
development cost

Srsaill 48185 ) Jadadll bl el .40
Choose planning Approach to reduce development cost

JalSie (S8 £yl sk .41
Integrated Development of the Project

Alaall cSlaadl ol .42
Dwellings Mass Production

sl il 3y daliadl mi5 43
Rationalization of Area and Efficient Use of Land

anlgl) ¢ hall Callag s (Saall GUsKe auig .44
Rationalizing of Dwelling Components and Increasing Space
Functions

Rl A dnplal) e @l e 3aliay) .45
Utilization of Dwelling External Spaces

Ipleall Glaeaill 3 ) alaill ol .46
Use of Modular System For Standardization Design

Lasliall Cle L1 dges Jladll il sld lgal .47

Construction Effective Method and Appropriate Finishing
Materials

adipall Clalsall ZEES 3 Bhalially all adsall sk .48
U el

Well located development and Medium to high density transit
zone

Ja.\b:u} ra}d& CA.\;.J M\ .49

Design to facilitate community

Al o Lal) Jals ciladasiay) saseie hldl .50
Mixed use zone

Agal) Al jealie Jishly clana e il .51
Minimize Infrastructure Network Lengths

Syeall (Sliall el celaa¥l) Joidll .52
Social Acceptance of Affordable Home Design
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ATHENA Sustainable Material

ATHENA™ I Haapio. Appu & Pertti Viitaniemi.2008
Institute; Canada
Danish Building Research Haapio. Appu & Pertti Viitaniemi.2008;
BEAT 2002 Institute Forsberg,Anna & Fredrik von Malmborg.
(SBI), Denmark 2003
BeCost VTT, Finlan Haapio. Appu & Pertti Viitaniemi.2008
U.S. National Institute of Haapio. Appu & Pertti Viitaniemi.2008;
BEES 4.0 Standards Forsberg,Anna & Fredrik von Malmborg.

and Technology (NIST), USA

2003

BREEAM (CSH)
BREEAM Communities

Building Research
Establishment
(BRE), UK

Haapio. Appu & Pertti Viitaniemi.2008;
Haapio. Appu 2011; Ger Maas, Gaby
Abdalla, and Jules Huyghe.2011; Nguyen,
Binh K & Hasim Altan. 2011; Sev
,Aysin.2011; Burdoval,Eva Kridlova &
Silvia Viléekova. 2012; Wallhagen, Marita
etall. 2013

Royal Institute of Technology

Haapio. Appu & Pertti Viitaniemi.2008;

EcoEffect (KTH), Sweden gg(r)sgberg,Anna & Fredrik von Malmborg.
EcoProfile Norwegian Building Research Haapio. Appu & Pertti Viitaniemi.2008

Institute (NBI), Norway

Eco-Quantum

IVAM, the Netherlands

Haapio. Appu & Pertti Viitaniemi.2008;
Ding. Grace K.C. 2007; Forsberg,Anna &
Fredrik von Malmborg. 2003

Envest 2

Building Research
Establishment
(BRE), UK

Haapio. Appu & Pertti Viitaniemi.2008

Environmental Status
Model)

Association of the
Environmental
Status of Buildings, Sweden

Haapio. Appu & Pertti Viitaniemi.2008

Ecole des Mines de Paris,

EQUER gfggggg’:”erge“q”e et Haapio. Appu & Pertti Viitaniemi.2008
France
ESCALE CTSB and the University Haapio. Appu & Pertti Viitaniemi. 2008
of Savoie, France
Haapio. Appu & Pertti Viitaniemi.2008;
Ding. Grace K.C. 2007; Haapio. Appu 2011;
- . Ger Maas, Gaby Abdalla, and Jules
LEED B.SSAGreen Building Council, Huyghe.2011;
Nguyen, Binh K & Hasim Altan. 2011; Sev
,Aysin.2011; Burdoval,Eva Kridlova &
Silvia Viléekova. 2012
LEGEP University of Karlsruhe, Haapio. Appu & Pertti Viitaniemi.2008
Germany
PAPOOSE TRIBU, France Haapio. Appu & Pertti Viitaniemi.2008
TEAM™a Ecobilan, France Haapio. Appu & Pertti Viitaniemi.2008
Department of .
ABGR Coﬁ’lmence, NSW. 2005 Ding. Grace K.C. 2007
AccuRate CSIRO, 2006 Ding. Grace K.C. 2007
Department of Infrastructure,
BASIX Planning Ding. Grace K.C. 2007
and Natural Resources, 2004
BEPAC Canada, 1993 Ding. Grace K.C. 2007
Ding. Grace K.C. 2007; Haapio. Appu 2011;
CASBEE Ger Maas, Gaby Abdalla, and Jules
Huyghe.2011; Nguyen, Binh K & Hasim
Japan, 2004 Altan. 2011; Sev ,Aysin.2011;
Burdoval ,Eva Kridlova & Silvia Vil¢ekova.
2012
CEPAS HK, 2001 Ding. Grace K.C. 2007
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CPA UK, 2001 Ding. Grace K.C. 2007
DQI UK Ding. Grace K.C. 2007
EMGB Taiwan, 1998 Ding. Grace K.C. 2007
Department of Public
EPGB Works and Services, Ding. Grace K.C. 2007
NSW
GBTool International, 1995 Ding. Grace K.C. 2007
GHEM China, 2001 Ding. Grace K.C. 2007
Ding. Grace K.C. 2007; Nguyen, Binh K &
o . Hasim Altan. 2011; Sev ,Aysin.2011,;
GreenStar Green Building Council Burdoval,Eva Kridlova & Silvia Viléekova.
2012
Hong Kong, 1996 Ding. Grace K.C. 2007; Nguyen, Binh K &
HKBEAM Hasim Altan. 2011
NABERS Eﬁgﬁg?&g??gn q Ding. Grace K.C. 2007; Burdoval,Eva
- Kridlova & Silvia Vil¢ekova. 2012
Heritage, 2001
NatHERS CSIRO Ding. Grace K.C. 200
SBAT South Africa Ding. Grace K.C. 2007
Ding. Grace K.C. 2007; Sharifi, Ayyoob &
SPeAR Akito Murayama. 2012
The Greater Atlanta Home
ECC Builders Association, the Sharifi, Ayyoob & Akito Murayama. 2012
Atlanta
us

QSAS Neighborhoods

Gulf Organization for Research
and Development
Qatar

Sharifi, Ayyoob & Akito Murayama. 2012

Green Mark for Districts

Building and Construction
Authority (BCA) Singapore

Sharifi, Ayyoob & Akito Murayama. 2012

Green Neighborhood Index
(GNI)

Malaysian Institute of
Architects (PAM) and the
Association of

Consulting Engineers Malaysia
(ACEM)

Malaysia

Sharifi, Ayyoob & Akito Murayama. 2012

Neighborhood Sustainability
Framework

Beacon Pathway NZ

Sharifi, Ayyoob & Akito Murayama. 2012

HQE2R CSTB EU Sharifi, Ayyoob & Akito Murayama. 2012
Ecocity EU research project EU Sharifi, Ayyoob & Akito Murayama. 2012
SCR Victorian State Government

Australia

Sharifi, Ayyoob & Akito Murayama. 2012

EcoDistricts Performance and
Assessment Toolkit

Portland sustainability institute
(POSI) US

Sharifi, Ayyoob & Akito Murayama. 2012

The Environmental Load
Pro/le (ELP)

Forsberg,Anna & Fredrik von Malmborg.
2003

One Planet Living (OPL)

BioRegional Development
Group and WWF International
UK

Sharifi, Ayyoob & Akito Murayama. 2012

Cascadia Scorecard

Sightline Institute US

Sharifi, Ayyoob & Akito Murayama. 2012

Ger Maas, Gaby Abdalla, and Jules

FScB Huyghe.2011
Ger Maas, Gaby Abdalla, and Jules

SBTool Huyghe.2011; Sev ,Aysin.2011;
Burdoval ,Eva Kridlova & Silvia Vil¢ekova.
2012

BCA-GM Ger Maas, Gaby Abdalla, and Jules

Huyghe.2011

Burdoval ,Eva Kridlova & Silvia Vil¢ekova.

Green Globes Canada 2004 2012
Estimada Burdoval,Eva Kridlova & Silvia Viléekova.
United Arab Emirates 2010 2012
2017 1 o3y cOgally g Al ciwdidl &gl DY) als
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LOTUS Vietnam 2008 Burdoval ,Eva Kridlova & Silvia Vil¢ekova.
2012

LiderA Portugal 2000 Burdoval ,Eva Kridlova & Silvia Vil¢ekova.
2012

DGNB Germany Burdoval,Eva Kridlova & Silvia Vilcekova.
2012

Protocollo ITACA Burdoval,Eva Kridlova & Silvia Vil¢ekova.

Italy 2003 2012

STEP project Burdoval ,Eva Kridlova & Silvia Vil¢ekova.
Poland 2012

IBEAM Ireland1996 Burdoval,Eva Kridlova & Silvia Vil¢ekova.
2012

SABA Jordan Burdoval,Eva Kridlova & Silvia Viléekova.
2012

LCAiId Seo et all 2005

LCADesign Seo et all 2005

LISA Seo et all 2005

GreenCalc Seo et all 2005

(LCA) Ll 3)50 aysi 4y 5kay 5y shaall el i) aass ol mam gy (2-2) o) Jsanll

Environmental LCA Tools
ATHENA™ 1
BEAT 2002 2
BeCost 3
BEES 4.0 4
EcoEffect 5
Eco-Quantum 6
Envest 2 7
EQUER 8
ESCALE 9
LEGEP 10
PAPOOSE 11
TEAM™ 12
LCAid 13
LCADesign 14
LISA 15
EcoProfile 16
GreenCalc 17
DGNB 18
The Environmental Load Pro/le (ELP) 19
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*x . . . x . BREEAM 1

. . . . x . LEED 2

x x . x . . CASBEE 3

x x x x x . NABERS 4

x . . x x . Green Globes 5

x . x . x . Green Star 6

x x x EPGB 7

x x x BERS 8

x . X BASIX 9

x x x x x . ABGR 10
. x . . . . Estimada 11
x x x x x . AccuRate 12
x x x x x . NatHERS 13
x . x x . SBTool -GBTool 14
x . x . . BEPAC 15
x x . x . . CEPAS 16
x x x x . . CPA 17
x x x x . DQI 18
x x x x . EMGB 19
x x x x x GHEM 20
x . . x x . HKBEAM 21
x x x . SBAT 22
x . . SPeAR 23
x x . x x ECC 24
. x . . . . QSAS 25
x x . x . Green Mark for Districts 26
N N N N . . Nelghbo'r:t:g?nde\?vl:)srﬁlnablI|ty 27
x x x x . SABA 28
x x x . . Protocollo ITACA 29
x x e . . HQE2R 30
x x x . . Ecocity 31
x x x . . SCR 32
" " " . . EcoDistricts Performance and 33

Assessment Toolkit

x x x . . One Planet Living (OPL) 34
x x x . . Cascadia Scorecard 35
X x . x x . LOTUS 36
x x . x . . LiderA 37
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ESTEDAMA (LEED i ¢sa lgaan ol (Al uilaal)
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LEED For Neiihborhood Develoiment.

Au) eLal) yyghail dalaiaad Al (e daliudd) jles a

S adgal sl 1

Aa) (ghlially jhall A pmall ghliall o Blial) 2

Blual) gand (3hliag clpadl o Blial) 3

Aol ghlial) o Blial) 4

aliladl) ghalia quind 5

Aladall adlgall jlgal 6

(Brown fields) &iglall (glaliall yghi 3ale 7

bl Ao alaio) (e JIE A adlgal) L) 8

g daldl) ¢y 5laally Alsgd) calalally Laldl) ) A0 9
Jandl Sy Sl GlSa (il 10

Adgad) halially cfaniall laa 11

Slaall aand (3hlieg Aind) dyleat adgall apanas 12

dsal) L) oluall aand ¢Slaly clpadly Al 3lal) Bale) 13
Slaall aand oSlaly L) Shadl o Bliall Jyhal) gaall o Jadasl) 14

Bl gl )9} apanal 15

plaiall yghail) 16

Csibally Jagial) aainal) 17

claladiny) ania Al 385 18

Al Jeaal g5d e paiaall (ASLu gl 19
Chlbonad) g dad) cra Jolid) 20

Sl Al Jah g ledl) Al araal 21
Clalsall cilasd 22

cBlalgal) o callal) adals 23

Aalally dgadd) cilasid) L A gl 24
aleaia¥ly dal) (glalia ) Ageagl) 25
Jaldll asaal) 26

praall) A o) adinall dlydly Jualsil) 27
Lilas alaal) ayial 28

Elsdl) b Jalailly Slaiy aladiiul 29

‘,-\Su." ) gA“ olda 30

£ 1padll ilall LEED aliii gkt 31
AU el gl (e Sl 32
Blaall baal) eiS\giand (ra Jalil 33

s LaRy) cilllis ¢ il gl e 34
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