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ABSTRACT ) _ _ o ] )
The idea of the research crystallized with the increasing interest in sustainable
design methodologies and Strategies for applying its standards as a prevailing
concept in the current time, adopting various térms such as green design, healthy
design, and environmentall fnenc_l(ljy design.. These = propositions have
intertwined, and formed complex hybrid concepts in architecture. The decision-
making process is a fundamental component of the design process and holds a
crucial position along the design process trajectory. The research aims to achieve
a precise and comprehensive definition of the stages of decision-making in
sustainable design and the strategies for dealing with its many components. These
previously considered non-imposed design goals but are now constraints and that
define thé desires of the designer, client, and user within regulated frameworks to
achieve a sustainable building outcome. The decision-making process in
sustainable design is characterized by ambiguity due to the cognitive and personal
values of the stakeholders, these values may_léan towards laws and frameworks
that are clearer in the context of communication with others, neglecting the
individual values of decision-makers. The research methodology _relied on
surveying architectural professionals' perspectives regiardlng thelr interaction
level with sustainability standards and which values hold greater importance, to
gain a clearer insight into the extent to which this category adogts sustainability
Standards and criteria and within what parameters. The research concluded that
there is a difference in decision-making mechanisms for_sustainable design
compared to traditional design. Moreover, there is_a variation in architects'
perspectives on sustainable design resulting from differences in experiences,
awareness, and academic content in the job market. o
Keywords:Sustainable Design,Decision-Making,Values,Frames,The decision
problem space.
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Introduction:

Many literatures have pointed out how the decision-making process in sustainable
design takes shape, often characterized by ambiguity due to the contributors'
Personal_ and individual cognitive Rrocesses. Traditional rational models suggest
hat decision-makers constantly choose and_ act with detachment and based on

self-interest. Such theories assume an unlimited and unrestricted processing
ability independent of time and context. Rational judgment and decision-making
are often fundamentally constrained by the naturé of cognitive processing, time,
and context. Our awareness of thesé fundamental limitations (boundaries) is
primarily based on cognitive biases and heuristics (mental shortcuts) and shapes
desires and the possibility of choice [1]. o ) o
The mitigation of the environmental impacts of building designs on sustainability
Is achieved through comprehensive and ambitious legal tools and individual and
unofficial collective commitments, This mitigation is gradually managed through
changes in some pla_nmn? legislations and bu!Idln% regulations. These tools and
controls may be subject to various interpretations by authorities, project clients,
and stakeholders. Decision-makers can view sustainability regulations as less
common denominators and starting points [2]. . . _ )

The decision-making process in sustainable design is defined as choosing a course
of action from available and competing alternatives across the problem space
between real-world situations and designer-preferred scenarios. lIdentifyin
decision problems leads to establishing boundaries for the problem space, whic
can shape or_enhance alternatives concerning ?rOJect sustainability. Decision-
maklni; constitutes the central or pivotal aspect of any design work closely related
to applying sustainability principles.

1. Research Objective:

The primary objective of the study is to investigate the decision-making strategies
in sustainable design, identifying conceptual and procedural differences between
conventional design processes and sustainable design processes. This aims to
unravel the complexity and interplay arising from the competition between
sustainability issues and standards and decision-maker’s self-values in the design
process, including professionals, stakeholders, and users. The research objective
IS achieved by "adopting a theoretical framework for decision-making _in
sustainable design.. Additionally, the study measures the levels of interaction
among architects with the obstacles in the decision-making process for sustainable
design, employing the Valued-Driven Design Process methodology to explore
thesé dimensions.

2. Concept of Sustainable Design:
ustainable degi n re%resents a new aI%or ach that tends to shift thg ways . of
ea n% ith I ]g s and concepts towards less resource-intensive and co ]plﬁx

Hmet ods g . It foguses on. In eqratmrg gatwa resougc S as an Integral part of the
(e:mg\r}ea the re atlonshl%aewee utldings and t

e natural environmen
Hnt%%ratlon,and rmony with the surro%n mg environment [4].
ustainable design.aims to improve the (Performan 0 cgn tructloln in the thye
maln domains: environment, society, and econom ]d chieving a lower level o
%ostignd energyggnsgr?f)tlon comroare té)tr.adltl hal design. The Unite Nat}l]ons
onference. | 1h 7 f neg lgusta nable design as meeting. current needs without
compromising the ability of future generations to meet their own needs [3].
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Sustainable d n has adopted various Iabels ludin re
?v ron n, ba 0{) Pc djes n, an 8olo Indesr ngTr?ef% mu Pd
0 ese t s back o t e ear 1970s e em ence o
te ms re ate tfo e][g?/ Hf to express esr1q orrent t| |med at re uc %
% nce o ue ui mgNI operations ese labe %
Hn amenta . considering_the nvrronmentg Impact 0 n 8
s aln ess nga transformations I r}s(yg.ems eas, an strate |es su t|n

nolo cements, scient %(iovgrres an ec%P requirements
ave cr ta | ed e concept of sustain esl ea of sus arn |I y
nvolve reeva uatr architecture in re]sgoonse tonu er%chqn eg)ts re%r

|m act on the e V|ron ent. term "sustaina t S ?

eas others that Irectly .respond tot 1S % co ce
a acparon can beacr trcal a torassocrate ‘with sustain |tecture srn
Ea tal. geo tools, WPIC Ith 0 ac |eve sustaina

e ts a onlous re ations etween the concepts .0 racta 0

e a c Itectural ﬁ

|ncu In anlsms gn mic rovvt repetition . within % g(?dsca €s,

symmet others ,an oncepts of sustainaple nature with its adaptive
characte stlcs towar svarlousc anges over time.|6

3.1 General Principles of Sustainable Design

. Various Irterat Olre on sustaipahle, desi n has artr ulated numerou common,
ntersectrn% ivergent rrncrgles owever r¥ e eral are thre
undamental p roPC les, encompassing resource eﬁrcre cy, lite cyCle design, an
uman-centric design [ 7].

e First Princi Ie Res%urc% rftcrenc Thi s Ie focuses on the natural
resources utili t ui rou on conservation, reuse,
recycling, an e preservatron of water reso rces

dP mcrﬁa? ZL|fe Cycle of the Burldrng his princi a?wdes a

°
nh ?O 0 ora [’lg the COﬂSthCtIOﬂ rOCess an ItS enviro me t Cpact
e lite cg%*e of the 1S cate OI’I |n 0 three stages: {gre -constructio

constructi anddo ost-con tr ctl%P zrnq eb Instruc d) rocesses in eac

sta e provides.a better understan nﬁ 0 es gn consté % on,
8 ration impact the environmenit. All these stagesa e inter¢onnecte Lt

e Third Principle; Human- Ce tric Desi This prin ocuses on th

interactions betw pge uman? ne nat %T W rllé g aqstag EL most crucla

a Se tis concerneﬁi’ SUIt

? pect of sustain esrgn t I com nents
the eco Ica sten} 1Jte 8“Wan¥ role o arc |tectur ineerin P
enhancing the ua ity of life for_humans, enco SSI p OVISIPI’I t
envi r]m ntsI tI reserve sa et ealt h srca mental com ort
g}q % g |vrty, sec and |mprovrng workrng
onhdition ile reducrn str

3. The Decision-Making Process:

The decision-making or decision-making process is one of the fundamental
components of the “design_process, and the literature has proposed various
contrasting definitions within its cognitive, behavioral, and integrative
perspectives. Swami defines the decision-making process as the mental or
cognitive process of choosing a logical alternative from the available options after
evaluating and selecting from numerous competing alternatives to make the
ai) ropriate decision. Therefore, the decision-maker must consider all
ternatives, balance the pros and cons of each option, and be able to predict the
outcome of each choice to determine the best option for the situation !10] Volker
emphasizes that it is an iterative process involving various judgments léadin
d| erent_values. Identlfy and elucidating these_values as a single trut
challeng |ntg as they depend on stakeholders' opinions [11% The final chorce
resulting from the deC|S|on -making process may be an action or an opinion.
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Perry's perspective on the decision-making process aligns it with the design
process, meaning the decision procedure IS based on_thought, creativity, and
eﬂotlon. It involves identification, learning, representation, and decision-making

ccording to the study by Al-Qaemaqgji (2008), decision-making in any term
within the design vocabulary relies S|g_n|f|gantl¥ on the overall cognitive
processes_occurring in memory and imagination. The process of retrieval and
visualization, starting from releasing the stock of experience and forming working
mental schemata to Create structures assembled in the imagination to present the
design conception, is contingent on the designer's ability to_interact positively
with™ this process. This interaction occurs through the “designer's capacity_to
organize the context of their cognitive actions within mental patterns and effective
reasoning mechanisms to solve the design problem.
On the one hand, the mental capacity of the designer is é;overned by the volume
of information they receive, as this information should not reach the level of
confusion that the mind responds to through intentional neglect. In this context,
the conceptual stage of the designer's work is closely linked to their ability to
convey their perceptions and cognitive understanding into the schematics they
produce. Subsequently, they liberate what is stored in their memory, releasing a
ortion of information to deal with the emerging knowledge, thus restructuring
heir mental schemata and reconstructing théir conceptions based on what has
been reported during this transfer [7].

The components of the decision-making process are broken down into several
sequential stages, forming a workflow not only for the designer alone but also for
the key contributors to the project. The fundamental components of the decision-
making process include the following stages [12]:

e Detfinition of the decision problem.

Identification of possible alternatives.

Consideration of all possible alternatives. )

Evaluation of positive and ne?atlve weights for each alternative.

Estimation of the outcomes of each alternative. ) _

Determination of the best alternative for the appropriate solution.

Selection of the logical alternative for the solution.

4.1 Decision-Making Processes in Sustainable Design:

The decision-making process in sustainable design is defined as the selection of
a working path among the available and potential alternatives across the problem
space, which moves between realistic and preferred scenarios for design issues.
Identifying decision problems leads to establishing boundaries for the problem
space and shaping or_enhancm_? alternatives related to the sustainability of the
project. Decision-making constitutes the central or pivotal part of any design work
closely associated with applying sustainability principles. Almendra indicated
that various types of decisions can be classified into three categories:

e Decisions are formulated when_the_de3|grner frames the problem/solution,
creating a general picture of the situation. These decisions occur during the
anal|)</3|s stage of the design process. _ _ ]
o ey decisions stimulate the transition from the analysis stage to_the synthesis
stage, generating a new solution and serving as a turning point in thé design
process, creating a mental image of the solution. _

e Empowering decisions take Plac_e during the synthesis stage. These are regular
decisions aimed at facilitating the implementation of the critical decision in its
operational and procedural aspects. This occurs when the design team understands
what is expected to happen, as revealed through the decision-making process [13].
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) TyplcaIQ/, decisions in the construction and architecture sector are made
without undergoing a detailed analysis through interviews and case studies.
Moreover, decisions are seldom documented or made using a systematic method,
and in many instances, the design team selects an alternative without a_clear
logical basiS. The decision-making process often lacks transparency, failing to
contribute to consensus building or_ continuous expertise. ddltlonal_l%/,
sustainable desu%_n involves the participation_of various stakeholders with
differing perspectives and cpnfllctlngg interests. The current practice of selecting
among alternatives may be inadequate for sustainable design due to the absence
of a clear and shared logical foundation.

4.2 Foundations of Decision-Making Process in Sustainable Design:

The decision-making process is grounded in fundamental cognitive and practical
procedures that enable the control and management of the overall stages and
complexities involved. It aims to unravel the intricacies of decisions based on
values imposed by project contributors when attempting to adopt the principles
and concepts of sustainability. These foundational aspects encompass [I 2]:.
a. ldentifying the Decision Problem Space: Defining decision problem issues
leads to establishing boundaries around the problem space. These boundaries can
constrain or enhance options regarding the sustainability of the project in_the
future. The delineation of boundaries shapes possible and preferred solutions
throughout the framing process of sustainability issues. The significance of the
decision problem space lies in how one defines the problem based on one's
understanding, approach, and the ability to redefine or reframe it. Exploring the
robltemtsga[cie alms to broaden the scope of alternatives and solutions that have
een teste :

. Frames: ]I'he framing process involves interpreting and selecting certain
aspects of the perceived reality, making them more straightforward in
communicating with others. This process aims to enhance the definition, causal
interpretation, and ethical evaluation of selected values within the decision
problem space. Framing consists of dynamic, socially dimensioned processes in
constructing meaning for the issues presented in decision-makin |:i4]. Frames
are the framed alternatives that influence individuals' interpretations of the
likelihood of outcomes and feasibility, consequently impacting sustainable
alternatives. They play crucial roles in the decision-making process. o
c. Values ldentitication: Values are defined as patterns of personal identities
that express what individuals consider desirable and worth achieving. Values
reflect the motives that govern the attitudes and behaviours of different aspects of
human life. Therefore, values are essential in_rational thinking to address
environmental problems. Values are categorised into individual = values,
r%presentmg patterns of individual identities and societal values, indicating a set
of communal customs and traditions that collectively judge what is” more
important and meaningful {12]. ) )

d. _ Evaluation of the'Mutual Relationship between Frames and Values: The
existence of ambiguity and dynamics in the relationship between the frames of
issues required for sustainable design and the human values associated with
sustainability meanings for contributors within the decision-making problem
space necesSitates the adoption of a scientific or logical approach to describe and
crystallise this. dynamic relationship with mutual influence throughout the
sustainable design process. There is a need to crystallise the mutual relationship
between them, and interactively, values may manifest through frames, and frames
may place values in their contéxt [[15]. ) _ _
Thé ambiquity and dynamics in the relationship between the frames of issues
required Tor~ sustainable design. and the human values associated with
sustainability meanings for contributors within the decision-making problem
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space necessitate the adoption of a scientific or logical approach to describe and

crystallise this, dynamic relationship

with mutual

influence throughout the

stuistainable desi%n process. Table (1) illustrates the vocabulary of the theoretical

framework for t

e decision-making process in sustainable design.

Table 1. Vocabulglrg/ CIof_ the theoretical framework for the decision-making

process In sustaina esign

Viaimn beCOBdPry Potential values

Vocabulary vocabulary

Space. _ofT Uescrlgtlon TTNe Latg?orlzmg DecIsion-IViaking
ecgflon—Makmg Decision Problem Problems

Problem PFIOrITISING DeCISIoN-IVIaking ProbIems

zﬁlectln the Problem Based on
ternatives

[dentitying Alternative Branches

esigning  the Problem AcCcording to
tLﬁe Bgest g\I g

constraints or the
Decision Problem

ternative
LE%aII i [00IS (Sustamnanility
Regulations)

Individual Commitments

g’[%u% tcl)Ygers commitments Tor

KnowledJge Bounaaries Tor
Stake o?gers

Levels of  the
Decision Problem

Fundamental DecISIon Problem

ualJtative Branches of ne DecIsion
Hro%'em (Alternatives and Solutions

gsounqarles Of Formulating DesIred
olutions

Slakenolder Problem Area

Decision Maker

VVOrK [eams sue3| n [eam, Tecnhnical
Team, Executive Téam)

Stakenolders and Sharenholders

EVvaluation and Assessment [ eam

Framing Process  DeTtinition oT

Framing

CognItive Frameworks Tor Organizin
Ide%s g g

ININKINg and Communication 1 00IS

Speaker or Listener Intluence Style

[naviauar . INterpretations of
Sustainability Issues

[ 00IS OT Framing

Djscussion OT Tdeas, Concepts, and
ODbjectives

vords, Pnrases, and OpInions

Benaviors and Protessional ETNICS

gonstsregﬁles n Descrining
ustainapility Issues

[ndividual Interpretations ot

Sustainability Issues

Levels oT Leyel of Communicatign (raentityin
Framing and Conveying Sustamzﬁ)lllﬁy ?ssu]égs J
ognitive and Perceptual Leverl (Selt-
%etgcelveg If:’lerspectlvgssI (
olfective_Upinion Level (ReTerence
rameworks
L,Qrstalllzmg pPatterns Oof Individual Patteftns of  Indrviaual
Values Values Values ldentities
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IVIOTTvations . _Reqgulatin
Attitudes and Be%%worsg
Preferred a]p% Varied
Importance of Goals
Collective oClal. customs and
Values raditions

Jugg'\r}lwents OT ITmportance
an eaninc
Characteristics of /-\cc_esbslmle and Meaningtur Human
Values Variables

[dentiTianle and Refatively Stable

ReTIection T Cultures and
Civilizational \?alues

ognive Contragiclio and
Bls%arltles Among Sta eﬁonisers
INnerent UNcertamty

[Tansparency  and  CIlarty  In

Agreements
context of LO%I’]III 3 Context (IMleaningTul
Values Context
IVIaterral _context . ébOCIaI, Etnhical,
Functional, Economic)
remporal Context
elatlonsnlrp Paﬁter_n Oof (e TNne Integration relationsnip or tne
etwee rames Relationship ?mer enc 0 values through
and Values raméworks otr rameworks provides a
clear context for values.

ecl r%cal Procequral  Relationsnip
along the Work Pat

Relational _ Cconnection _ (IVIedafn
Fram%w_orks hetyeen Sugﬁam b.ht?/

Feasibility and Individual Values
ASpects  oT™Tfe DETININg (e DECISION-MaKing CONtext
Relationship Rptermining e Lever ot Analysis Tor
Alternative Solutions

Research Methodology:

It is evident from the above that the traditional model of decision-making space
in design has been characterised by ambiguity and lack of clarity, whether it is
followed according to the linear design Stages on the one hand or implicitly
confined to the stage of composition and creativity on the other hand, and then
evaluated by subsequent criteria that enhance the logic of the analysis stage. This
means that evaluation criteria are always subsequent and not initial in the design
process. However, the decision-making process for sustainable design acquires
different characteristics in terms of challenges and accompanying obstacles.
Therefore, the role of the desl(i:]n team here also differs, necessitating transparency,
consensus management, and the ability to manage and_share the necessary
information to make design decisions among contributors. Studies have varied in
describing the basic aspects of the decision-making process for sustainable design,
between describing it as a continuous and recurring [?]rocess throughout the design
process, inherent in each step, or as occurring in the early stagés of the de3|%n
process to ensure the inclusion of sustainability principles as precise tools for the
design decision. There is also a need for a computer software system to document
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the basic and partial decisions and to adopt the processing of changes in the partial
decisions that occur within the de3|?n process. All of this reflects the importance
of formulating a working methodology that accommodates the complexity and
interdependence between the reference frameworks for sustainability (such as
laws, guidelines, or indicators) and the human values of the parties involved in
formulating the design decision. Hence, the knowledge gap in related studies has
emerged in the absence of formulating a framework and evaluation for the stages
of decision-making in sustainable design and indicators of its difference from
traditional design.” This framework should take into account the referential
characteristics ot sustainability principles as fundamental guidelines that must be
achieved as constraints, not as goals._ It also emphasises the importance of
ado‘[()tlng the human values of the contributors, which stem from their cognitive
background about sustainability. As illustrated in Figure (1).

Figure (1) illustrates the structure of the research methodology

Research Methodology
|

ing the orientations of the decision- Building a theoretical framework for the
making process in sustainable design decision-making process in sustainable design
The practical study Foundations of Decision-Making
# Process in Sustamnable Design

Multi-value methodology

Identifying the Decision
Problem Space

Frames
Indicators of change in
decision-making. ” Values Identification

# Evaluation of the Mutual
Relationship between
Frames and Values

Conclusions

Practical Study:

Design is a continuous _deC|S|on_-mak|n% process in the context of architectural
design. The role of decision-making can be defined in various ways. The decision-
making process is influenced by sets of conditions or contexts, some of which can
be controlled, such as the business context. In contrast, others are imposed and
cannot be controlled, such as market demand and user preferences. In the case of
designing/constructing a high-performance building, the owner has the choice to
pursue sustainable design goals, such as obtaining Leadership in Energy and

19
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Environmental Design (LEED) certification or ENERGY STAR certification.
However, certain aspects of "business contexts, such as market conditions
influenced by competitive design products, are somewhat uncontrollable.
Accurate assessment of the decision-making context is crucial as it determines the
level of effort and the long-term impact of design decisions. Decisions with long-
term effects are often irreversible after implementation. Therefore, decision-
makers must thoroughly anal%se the context of alternatives and their impacts
before reaching a decision. In the case of sustainable design, decisions with long-
term impacts are typically made in the early dest?n stage by design teams led by
architects, engineers, developers, or owners. Understanding, and proposing a
practical framework for des:jgn decision-making is crucial for achieving
sustainability. Various methods are commonly used to assist designers _in
decision-ma mg, such as using decision matrices or decision trees and deploying
the quality funcfion deployment. These methods are generally tailored and involve
relatively high levels of autonomy, known as the designer's intuition. Therefore,
the research methodology adopted a study of one of the pillars of the decision-
making process in sustainable design, which is values, in bath their individual and
collective aspects. This is because values are the major variable among the pillars
and have a significant impact on decision adoption, considering that frameworks
are precise and structured for sustainability issues.

Indicator (Values) as an Influencer in Decision-Making:

The study adopted one of the pillars of the decision-making process in sustainable
design by identifying and com{oa_rm different preferences of values among local
architects and how this group attributes different weights to key sustainable design
features. This was done y_rel%mg on new ideas proposed around the value-driven
design process; Systematic Decision-Making, which is a design strategx that
works on building a framework for decision-making based on the weights of
values ﬁroposed by contributors in decision-making In relation to sustainability
|ssues1tt ﬁt must be’adopted in sustainable design. The stages of the practical study
are as follows:

—Building a validated questionnaire model based on the vocabulary of sustainable
building evaluation according to our study of the sources [20.19.18.17.16] and its
evaluation by specialists.

—Adopting sustainable criteria that are applicable and apProved by the American
Institute of Architects iAIA (14), considering it the most credible entity, as it has
developed the vocabulary for evaluating sustainable buildings to obtain LEED
Platinum, Gold, or Silver certification, as shown in Table (2), which_ includes
strategies and technologies for key sustainable design principles according to the
official LEED rating system website | U.S. Green Building Council (usgbc.org)
[20.19.18.17.16].

—Selecting a research sample from academic architects or local specialists in the
private sector, totalling ( 0?, to survey them about sustainability issues as a whole
and to determine theirlevel of preference in making design decisions.

—Analyzing the survey results and indicating the levels of interaction of the selected
sample with sustainability issues according to the values of the decision-makers
and reaching conclusions.
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Table 2. illustrates the vocabulary and possible values for sustainable design
(LEED) [19.18.17.16].

NO Key . Strategies and techniques
sustainable
desngn
prinCiples
|:nV|r_ong1F.nta|
sustalnability

1 qutsel rated INIS IS The design process where each element IS optimal.

N Process Ine Impact_ana “eractions petween “efements -and
Ifferent_systems within, the building and site are
reassessed, I EF%rated, and improved as part of solving
the entire building

2 ustalnaple ViInimizing urpan sprawl on valuable land and green
glte Design spgces. corra mﬁ? hé f]-(aensn urpan ddeveqop?nent

rban redevelopmerit, evelopment as a means of
preserving valuable green spaces.

Preservm% Kec}/ envhronmental conditions througn careful
gxamination of each site.

tnﬁar%lng IN.the gesign and COoNnstfuction process tha
mMINIMISES site disruption and values, preserves an
renews green spaces and environmental systems.

3 Water Quarty Hreserwr&g the _current natural .Water cycle and _ SIte
%n ) |mr§)r ve Cients, focusing on retaining stormwater and site
onservation (r# off an

recharging groundwater” using methods that
osely mimic natural’systems.

Redqucing: Unnecessary and IMETTCTent Tse T . pOTaDT
\r/gatseg on-site while maximising water recyclihg an
u

i\ tnerga/ & educm% agverse envifonmental 1mpacts halr, water
Environment an?l,_na Lil’a resources) hy determi Hw%t e optima
Ilding location, optimal” buil |nrc1| esign, materia
selection, and iIntensive use of energy CTonservation

measures.

e DUITAINg'S perfrormayice Enom? exceed the mipimum
&omg lance ée\gel 0 tbe nternational  Energy
onservation Code (IECC) by 30 to 40% or more.

IVIaX|m|zm§;|gtne use oT renewable energy and other Iow-

Impact energy sources
5 Indoor PrOVIAIg 2 NEarfy, comrortante, and progucTIve Taoor
EnV\ronmentaI environnient for bdilding occupants and visitors.
Quality PTOVIAING & DUITGING JesIgn Thal ofTers e DesT possibie
ondlth s In_terms’ of ‘indoor air quiality,”Venti\afion.
terlmeh_ comfort, ” pecess ™ to natural ventilation,
aylighting, and ~ effective control of the acoustic

ronment

o “Material & Requeing e Use of noH—renewable DUJIAING Matermars
BSOUICES BBt engineering, desan, plRANING. And GoRstricHion
5s well as etective ?écych%g’ bt consttuction debris.

I\?]]QXImIZIn Ihe use ot rec _C‘able materials and modern,
etricient engineering materials.

Jmproving the use OT construction fiﬂ%el’lals anld
(0[5 tl%ln ways to use |%l&—;f‘.ontﬁnt recyclable materials
In the bullding structure a INIsnes
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ofution SINg _recycled ma enai INStead OT NEW alternatives
erived from thF manu acturm% grocess to create a
reference list for landscape sustainability.

Limitin S[OI‘FPW&'[GI’ runofT 1o reduce pollution and other
environmenta damage.

Cnemicals emitted _from uudngi; matepals can be a
Pr%%etgga source of health probfems 1T not properly

Ventiation 1S, essential To[. mainiaining anad preservin
indoor air quality for a hea[thler Inge. J P g

Encoura mlg the use of r?dur:ts and materials that
reduce or elfminate indoor pollution sources

3 S0cletal Promoting soclal awareness and a sense or belonging.

Sustainability Ecr)\i%q[lsjragmg NEW SErVICeS, Shared spaces, and Meeting

Ne abilit _[P stimuJate a Sense oT DEIQNgINg (10 a_ﬁl%rie

8r t_oasoglﬁ rour% enhances fh,e uaTlt ofs staihable
esign and helps improve people’s quality of life

USINg a Set oT measures aimeq. at reVW%IISIﬂ?eprOGUCU\é?

Yy  “ECQNOMIG,.
sustainability  activities and job  opportunities  wit In
fg e._Improvement,

Papndn , taking Into accou tsus_taé?ah

nclu |gP(r]P ting local_histqric ﬁrltag with the
consequént development of tourism in the context.
Creatin TIEXIDIﬁ or rogyction _SRaces nat _ can

SCope

accommodate se anisin tivities and enerqy-
ef Icient gq]@ces IS one OP t?re gchg] enges that we canggil
appreciate for years to come

Discussing the Results of the Practical Study: S o

The survey results measuring the value orientations of individuals contrlbutmg?_to
decision-making indicated variation in the |mo|oortance given to key sustainability
issues _ (functional, social, economic) and, thus, design decision-making.
Statistical analysis and data collection from specialists was conducted usmg
Excel, showing’in Tables (3-4-5) the relative importance of study variables relate
to sustainable design from the” perspective of architects through mean values,
standard deviations, and_the relative importance of the “three variables
(environmental sustainability, social sustainability, economic sustainability). It
was found that the most important variable of the sustainable design variables is
the economic sustainability variable, while the social sustainability variable came
in second in terms of impaortance, with the environmental sustainability variable
ranking third and last. Table (6) includes the following results:

-The results regarding the relative importance of the dimensions of environmental
sustainability indicated that the axis of design elements was identified as the
foremost indicator in the preferences of decision-makers with a value of (77.83),
while the urban site index was less favoured in decision-making preferences wit

a value of (70.31). This suggests a concentration of designers' attention on the
building level in sustainable designs. (Table 3). ] ] _

-The _ results regardln? the relative importance of dimensions of social
sustainability pointed towards an emphasis on improving the quality-of-life
services, especially for vulnerable groups (such as the elderly and children),
defined as the concept of accessibility, with a value of (80.67?. Meanwhile, the
indicator of individual safety and defence initiatives was less preferred by
decision-makers, scoring (68.67). This indicates that designers focus. more on the
social dimensions for  vulnerable groups rather than emphasising social
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dimensions for communities. This orientation is linked to a local community
vision. (Table 4). ) o _ ) _
-The _results concerning the relative importance of dimensions of economic
sustainability highlighted a preference among local architects for the axis of using
alternative energy resources (resulting in reduced electricity bills) as the primary
indicator, scoring (88.00) in decision-makers preferences. Conversely, the axis of
employing specific activities to enhance sustainable employment opportunities
for the community was considerably less favoured by decision-makers, scoring
(75.33). This suggests that individuals prioritise enhancing the local reality by
reducing the financial cost of energy sources without resorting to future plans that
promote sustainable design. (Table’5).

Table 3. shows the relative importance of the dimensions of environmental
sustainability. Source: The researcher prepared, based on the outputs of the SPSS
program (V.26), n=30

Table S Relative 4. the
NO | pimensions | Mean .. | Importance
Deviation Order
%
| | Desian 3.89 |0.96 77.83 First
Elements
2 | Urban Site 3.52 [0.98 70.31 Seventh
Y 7217 Sixth
conservation
4 |Emergy and) ... ;g 77.47 Second
Environment
Quality  of
life in terms )
5 of health and 3.71 |0.97 74.17 Third
comfort
Materials
6 |and 3.62 091 72.38 Fifth
resources
7 | Pollution 3.68 ]0.88 73.5 Fourth
relative importance of dimensions of social sustainability. Source: The researcher

prepared, based on the outputs of the SPSS program (V:26), n=30

Variables of Standard Relative

NO | social Mean Deviation Importance | Order
Sustainability %

1 | The 3.77 [0.82 75.33 Third
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PR

Relationship
Between
Shared Spaces
Usage

Creating
Distinctive
Elements and
Places for the
Community
and Sense of
Place

4.00

0.69

80.00

Second

Community
Services and
Exchange
Boundaries to
Enhance
Cooperation,
Relationships,
and
Interactions
Between
Regions

3.53

0.82

70.67

Fifth

The Concept
of Safety and
Security
Among
Individuals
and Defense
Initiatives

3.43

0.94

68.67

Sixth

Improving
Quality of Life
Services,
Especially for
Vulnerable
Groups

4.03

0.93

80.67

First
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(Elderly,
Children), as
Accessibility
and Safety
Providing
Employment

Opportunities
and

Enhancing
Initiatives and
Relationships
to Support
Youth

3.57

1.17

71.33

Fourth

Table 5. the relative importance of dimensions of economic .

. Source: The

researcher prepared, based on the outputs of the SPSS program (V.26), n=30
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Variables of Standard Relative
NO | Economic Mean Deviation Importance | Order
Sustainability %

Use of
Alternative
Energy

1 | Resources 440 |0.81 88.00 First
(Reduction in
Electricity

Bills)

Use of Low-
Flow Water
2 | Equipment 4.03 |0.72 80.67 Second
and Optimal
Water Usage

Flexibility in
Construction
3 | (Low-Cost 3.53 [0.82 70.67 Eighth
Flexible
Spaces)

Employment-
Boosting

4 Actlv_ltles for 377 |0o4 75.33 Eleventh
Sustainable
Community

Opportunities

Tourism
Development
5 |in Urban | 3.70 | 1.18 74.00 Sixth
Context by
Enhancing
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Local
Historical
Heritage

Increasing
Points of
Attraction and
Enhancing
Quality of
Natural
Context

3.80

1.19

76.00

Fourth

Supporting the
Local Vibrant
Economy
Industry

3.60

1.00

72.00

Seventh

Productive
and  Service
Activities in
Social Context
and  Natural
Resources

3.37

1.07

67.33

Ninth

Reusing
Urban
Heritage by
Renovating
Functional
and  Spatial
Treatments

4.00

1.02

80.00

Third

10

Utilising
Production
and  Service
Industries

3.33

1.03

66.67

Tenth

11

Creating and
Enhancing
Sustainable
Employment

3.77

0.94

75.33

Fifth

27
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Opportunities
through
Specific
Activities

Table 6. shows the relative importance of the variables in sustainable design.

Relative _
NO | Dimensions | Mean [S)tglr}g%g% (I}nportance Order %ﬁgclrlejgle%rr\gr:]
0
environmental . _concluded
ocla .
3 Sggt’;?,?;'bﬁmy 3.75 |0.97 75.09 First | framework of
the decision-

making process in sustainable design, highlighting the_ relationship between
decision-making and sustainable design issues. Some sustainability goals are seen
as constraints that restrict the decision-making process in the design process. The
deC|S|on-mak|n(T; process is based on four key pillars: the decision problem space
the reference frameworks for sustainability issues, values (individual and
collective), and the relationship between frameworks and values. There is a need
for a_new design process_based on performance and sustainability features, in
addition to involving decision-makers and specialised engineers. ‘Additionally,
sustainable design is seen as a new approach aimed at improving building
erformance_in all three areas (environment, society, and economy). =~

he conclusions of the practical study indicate that the variation in individuals'
self and_collective values significantly influences the design decision-making
process in sustainable design. This extends to establishing solid frameworks for
sustainability issues through individuals' awareness of these frameworks and their
ability to conceptually and practically convey them to contributing individuals.
Thereéfore, the research concludes that it is necessary to study sustainable design
standards based on the roles and importance of individual values for decision-
makers (engineers, architects, stakeholders, and occupants). These values reflect
individuals™ identity patterns and motives that regulate their attitudes and
behaviours. There. is also a tendency for different values and perspectives towards
sustainability variables among decision-making individuals in terms of their
preferences over other variables. The study highlights the importance of economic
sustainability in the local experience, indicating its 3|ﬁnlf|cant_|mpo_rtar]ce in
decision-making in the design process compared to other sustainability issues
environmental and social).

ecommendations: _ -

—The _research recommends the importance of raising awareness about
sustainability standards, principles, and issues at the local level among local
specialised architects. _ _

—The necessity of developing curricula and programs to increase awareness among
engineers in universities. _ _ ]

—Conducting training courses for professional staff on the importance of adopting
sustainable design principles in design decision-making.
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The questionnaire form illustrates the survey items regarding the selected sample's preferences for sustainability issues according to LEED

University of Mosul

College of Engineering/ Architecture Department

Greetings,

The research study titled "Decision-Making Mechanism in Sustainable Design: The Impact of Individual VValues of Local Architects" aimed to describe
and measure the opinions of architecture professionals regarding the evaluation and adoption of sustainable design terms and their impact on the
decision-making process in design. This reflects their individual values and their impact on their self-decision for sustainable design work. Please
kindly provide your valuable feedback on the importance level of these terms according to the following classification:

Sustainable design vocabulary

Environmental sustainability The degree of importance is from 1 to 5
In the integrated design process, what are your beliefs and the degree of importance of design elements? 1 2 3 4 5
V1 The mutual relationships between the Building location and its characteristics (sun path, building orientation)
V2 The mutual relationships between the building site and facade elements
V3 The mutual relationships between the building site and the quality of natural daylight effectiveness
V4 The impact of building elements on direct solar loads
V5 The impact of site planning on the design process
V6 Design of the external envelope and facade details (external appearance)
V7 The impact of natural ventilation of the building on the design process
V8 The effect of natural ventilation of the building on the design process
V9 All design professionals work collaboratively to achieve common goals from day one
Urban site The degree of importance is from 1 to 5
When designing a sustainable site, what do you believe is the degree of importance of encouraging increased urban development? | 1 2 3 4 5
V10 Infrastructure redevelopment, refurbishment and reuse of existing vacant buildings and sites
V11 Approval of sites that play a key role in the local or regional ecosystem (identifying and protecting greenfield sites
and valuable wetlands when developed).
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V13 Evaluation of the location and orientation of buildings (optimal use of passive solar energy, natural daylight, natural
breezes and ventilation)
V14 Use of mass transportation
V15 Urban heat island effect (light-colored roofs, paving, walkways. Provide natural shading for buildings, tree-lined
areas, and other landscape features)

V16 On-site rainwater treatment and groundwater recharge
V17 Landscape design to preserve the natural slopes and resources of the area
V18 Reduce light pollution at night by avoiding excessive lighting of the site
Water Conservation The degree of importance is from 1 to 5
What do you think is the degree of importance of maintaining water quality? 1 2 3 4 5
V19 The least expensive, least time consuming and most environmentally preferable design
V20 Maintaining the nature of the site that acts as a natural detention for rainwater and groundwater infiltration systems
V21 Use low environmental impact water equipment and techniques
V22 Implement a design that reduces potable water use
V23 On-site rainwater and stormwater treatment and recycling techniques
V24 Use drought-resistant native trees, shrubs, plants and grasses
Energy and environment The degree of importance is from 1 to 5
What do you believe is the degree of importance of the energy and environmental impacts on the building? 1 2 3 4 5
V25 Orientation of building mass and use of external shading equipment
V26 Optimize the building's orientation, massing, shape, design, interior colors and finishes
\ad Using high-performance Low-E glass material
Va8 Use indirect ambient lighting with direct task lighting
V29 Use heat recovery ventilators and geothermal heat pump technology
V30 Improving the use of natural ventilation and the use of evaporative or heat cooling
V3l Efficient use of energy-saving devices
V32 Consider energy generation, (wind, solar and/or fuel cells, certified renewable and sustainable sources)
Indoor Environmental Quality The degree of importance is from 1 to 5
What do you believe is the degree of importance of influences on the indoor environment to provide a healthy, comfortable and | 1 2 3 4 5
productive indoor environment?
V33 Use of building materials, adhesives, sealants and finishes
V34 Improving solar orientation and building design
V35 Providing custom engineered ventilation systems that operate independently of the buildings heating and cooling

system
V36 Design of the building envelope and environmental systems
V37 Individual control by occupants in terms of temperature, ventilation, cooling, daylight and artificial lighting
V38 Take steps to reduce the formation and spread of construction dust and dirt
V39 Use cleaning agents that are biodegradable and environmentally friendly and do not release VOCs or other harmful

agents and residues
V40 Employing fresh natural air to disinfect the building naturally or mechanically
Materials and Resources The degree of importance is from 1 to 5
What do you believe is the degree of importance of using materials and resources in sustainable design? 1 2 3 4 5

V4l Use construction materials that take advantage of locally standardized engineering principles

V42 Reducing the amount of materials used and reducing the amount of waste generated from construction waste
V43 High recycled content materials in the building structure and finishes

Va4 Use biomaterials of a sustainable nature according to the characteristics of the site

V45 Recycled materials are easy to use with minimal pollutants
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V46 Supporting the regional economy and reducing transportation distances, energy and emissions
Pollution The degree of importance is from 1 to 5
What do you believe is the degree of importance of the impact of pollution in sustainable design? 1 2 3 4 5
Va7 Use and evaluate supportive landscapes for improvement
V48 Use guidelines regarding the use of pesticides and chemicals
V49 Using environmental impact assessment systems in landscape assessment
V50 Use the percentage of green space measured in residential areas
V51 Use coating materials with healthy, breathable properties
V52 Operating air leakage systems, sealed combustion gas appliances, bathroom and kitchen fans, and a balanced pressure

ventilation system

Societal Sustainability

The degree of importance is from 1 to 5

What do you believe is the degree of importance of societal sustainability in sustainable design?

1 2 3 4 5

V53 The relationship between collective use spaces

V54 Create distinctive community elements and places and a sense of place

V55 Community services, exchange boundaries, and enhancing cooperation, relations and exchanges between regions
V56 The concept of safety among residents and defense initiatives

V57 Improving the quality of services for the lives of vulnerable groups such as the elderly and children

V58 Improving initiatives to help young people

V59 Job business and housing opportunities for young people

Economic sustainability

The degree of importance is from 1 to 5

What do you believe is the degree of importance of economic sustainability in sustainable design?

1 2 3 4 5

V60 Reducing Monthly Electricity Bills through Alternative Energy Sources

V61l Utilizing low-flow water equipment and judicious use of graywater

V62 Flexibility in construction (creating flexible, productive spaces)

V63 Utilizing specific activities to enhance sustainable employment opportunities for the community

V64 Touristic development of the urban context by promoting local historical heritage

V65 Increasing attractions and improving the quality of the natural context

V67 Supporting the local bio economic industry

V68 Productive activities aligned with social context and natural resources

V69 Reusing urban heritage and renewing functional and spatial treatments, connecting them to the local economic system




