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1. introdociion

The challenge in operational stiatesy and comstruction management is ea ironmentzl degradation. Environmentul
facturs fuve hecome an Inporiant concern in the world of sistainable construction in the last 13 years |1, Farthermore,
industrial construction, namely infrastructure . can affect the improvement of the quality of fuman life. The incresse in
population led 1w en Increase in construction. espe@klly of infrastructore that suppors the activities of the popaliution
Zea Excamilla stated that the constriction sdustry Zceomnts Tor 35% of the wits] global carbon dioxide t('.()_).ams:ﬂqm
[2]. B prictice. it wis also found that the wiste that is dispaved of can produce H-650 of totl construction waste
shose gas ¢ missions
ues that development

satishaction but

Imlns’rial construction bias 4 series of supporting activities that can release 309 of hanwlul
from the procesy, und the provessing of construction materials has 185 of these uses, Alencar art

difastructure st be able W chanec the mind st of acton who ot 'lilii.“'\' Tocuscd on i
wre more active owards environmemtal badance and social ciical w1 esponsihiliny [3]. Thib ts what causes the threat of
global warming w the enviromuest and. especiathy. 0 humans. Therefore, ongaing  studies on formulating
enviranme pally mendly construction models und minimizing CO. emissions need to he carried s effectively and
ethiciently. Sustainable developnsent should be able t minimize enviromuental impacis in the fornrof global warming,
ozone depletion, ind various mixiuses of uir, water, and somse pollution. Figore | explans n detail he impacts of
construction aiid is process.
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Figure 1. The effects of construction industries in the world [4]

Sustainuble construction is planned to improve the guativy of life. minimize pollation. and hitng about potental
ﬁpgﬂ in tih::fuucﬁLm‘_@l"r.&si‘idisa_zza in the future. This shows that sustainzble construction cnsures developmeni to et
oeeds Without conpronising the capaiEities of futire generations. Sustii nability means that e construction indusiry
LA AsKIsL Wil prouctive measores o meet the peeds of pﬁ‘m:nl and fulure geperations (O conserve water, gneroy, and
ramrgl resonrees 197 This can be done throush recygling asses mmimimizing pollation and we i devebani
mnovidive designs to minimize the nesatiye impact of the construction process O e envizonmment 6] This vomcepl 18
sery important to encouraze construction industey stakeholiders who have a strategic role o providing imput and idess
in the design process o inerease e efficiency of construction design as well as i the procusenient and constriction
HaCesses,

Buging the sustainable developmem process, the cnviromment is one of the niost decisive Fctors in miany developing
cotmtries |7]. Environmentl factors are very impertant to ensure the impact that will vecur after a construction Buildimg
upenies. This is ulso necessary (o ensure the imiations tun muest be considered in comstruction 18], Various sotutions
feve peen develaped. such as carelad planning with simulation betosehand [9], burtding regulations a acconimodaic
environme mal fictors as an important part that must comtinge 16 be i determiining factor for tie suecess of development
FHO using a muore holistic appeoach |11, 12]. and various other components that are cntical faciors i sustinable
construction [13. 14]. Frxmeing e implementition of environmental faclors is @ component that cotimies to be
analyred, snd solutions are sought {15, 16]. This is intended so that environmental factors can remain o Priority in tie
development of sustinable construction. In wddition, the leadership component is abso a determining factor in s
implementation. Therefore, adeguate assexsment i needed fo ensure that the eritical success faciors Tor sustainable
constniction can be implemented properly. However, of the varions solutivns that have been implemented. none of them
speeitically provides un adequane solwtion © the strateey for implementing envirenmental facions, cspeciatly m the
development area of special econamic zones with tourism pecifications in developing countries. This is unportan
beeause many developiis countries focus on infrastructure dovelap ment but pay less attehtion w0 environmenial fictors
as an important part of soxlainosble construction development. Th aim of the sty T w0 amdvie the influence of
envirenmental Sators and their awll effects on infrastruciure prjects with sustamable constraction models i special
ecopomic zones. This rescarch is focuzig on building s stracgy, particularly on the implementition of eny iromental
factors. Tewas very mportant 1o use a sustaineble construction model in the development of specisl economic rones.

2. Muterials and Methag

Enviranmental factors will inffuence many uspects of the construction indusiry. The methodoloey of this rescarch is
i collabortion of quantitative aml qualiative methods called "mived methods™. It is @ rescarch desien based o
philosophical wsumptions wad the guestionnaire. The methodology provides directions on: how o analyze data using
muxed approaches thiongh several plases. They combined a sinwle study with a series, whose cenral premuse was used
48 @ basis. This methodology produces more compreliensive facts when examining rescarch prob

™R Tewan started hy imapping the probubility fuciors using qualitatbve aoproucites and 80 respoendents, used
(o see the charactertstics of the Jata and available factors in the ficld, filier the suitable model and Justtly the result for
guantitiive method. For instance, the goantitative aiethod will be more obsenvable and measurable. The rescarcher
cominued with the gualittive method (o recap and unalyze she whole set of daw holistically, dymamicalby. wnd
undersianduably. B s used W gain an undersianding when butlding o srate gy in line with the objectives as described in
the Figure 2.
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Figure 2. The flose Chart of the Research
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The resales were colleaed and ditfered I several aspects. naniel v imsutugion, gualificadon. and sk level, Over 80
respondents have fifled owt the torm. and the duta bas been collected .

A1 Distribative of Respondents by Iistitation/Compans

The distribution of respandents based on institution has been completed. Itowas found thal 73.8% ane private
vompanics with nternational, national, and local scales. The remaining 12.5% 2rc companies or povermment
agencies. buth nationsl snd local. The composition ol the respondents also consisted ok memboEp! the public
and ceademivs from universities. which nude up §% and 3,735, respectively. The Fult amount canbe seen ia

Tsi-b{ﬂ i

Tuble L. Dintribution of respendents by agencv/company
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3.2 Pistribution of Respundents by The Copnpansy Quabification

U The distribution of respondents by using the Company™s Qualification found more detail, The dato found are
Aibed In the Table 2.

Fuble 3, Distribation of respondents rased 60 company qualifications
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Tie results from Table 2. show that 63 respondents are work and imvalved on the SEZs companics. It can be said
it oves 78.75% of the ol wspondent are coneisely know about susiaimability in fhe constrsction project. As can be
secn In tie Tuble 2.0 is obtain ing that 32 38% respondent are involved on the big compeny qualifications. while 46 .03%
wre involved on e intermediate qualifications. The minority found that only | respondem was from small conpany
gualilicadtions an the SEZs. Over 21.25% of the totul respondents we not identified. due to the gualitication of the
respondent wre fron comnpunity members, ueademics. wnd poverinent.

According to Liu et ab. (2009 [17] the company's qualification will reflected 1o the resilt of the project 1t seems
FEre suitable to declare as a fnding m the special cives such as barilding construction and public space. Other tien Grat,
sustitinable construction s way for the coastruction indusity 1o sohicve sustahmble develupmient by considering socid,
econome. mvironmental and culmral issues, To poin thefour considerations. it comes from the company s qualification
HIRL It can be concluded that respondents who imvohved and worked lor the companies could be gualified based on
lerge . mediom, uind small cate gories, Subseguently, the Special Evonomic Zones (SEZs) CAmpalzn Mo sustainability
i construction. This category was created to analyze the types of company’'s qualifications involved in SEZs.

A3 Biswribetion of Respondents by Rede i Stabicholders

Tehle 3 shows tha the disirtbution of sespondent by mbe s stakeholdens are mostly coming [ m contractors and
comsuliams. The remaining respondents involved are Gom different role namely academician. mvestors, government,
cummunity. and owner.

Table 3, Distributivn of respoudents by stakebolder

Na Stakchalder Aamunt

1 Acwdenmmes
2 s onters I
i Consuitant 2
i Camtragens <7
5 Pubise r
& Crovermues ?
7 Gwpot 4
Tt

3. P¥isvussion
4.4 The Sastaimahbe Constracton Modad e Reswdis

The vonverzent validity test or Average Variance I

paeted (AVE) was wsing te analyzed and caleulated the model
wed. The AVE value is used o meet the ncasurement value of = 0.3 tor cach variable. Table 4 is expluined The AVE
e test rosults.

Table 4. The Vahee Average Variauce Extracted

 Vaabke | Cruabush’i Alpha  thed

Composdie Reliability AYE
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The result shows that all factors have a value ahave 0.5, by using Forell Lacker Criterion to calculed and do the
vatdation. The determination of Discriminant Vididity engaged she variables correlation. Table 3 described the validin
calculution and the regui i X Iy Y 48O

Table 5, Calcukated Discriminant Validity by usimg Fornell Lacker Criterion

Nuriable A ¥ 80
Nl UN3s

R LES | BRs

As canbe seen on the Table 5othe X 1D vadue was OXAX which is greaier than Y (30) and clasaihied os approved
vithie to he implemented. 1t has been met the requirements, The valwdation diserivinant using cross Josding method was
huphlighted that the validity between e indicator yalues should be grester than other variahles.

The computing reliubility involved composite and Cronbucts Alpha us can be seen in the Tuble 6. The relinbitin
vilue should be greater than 0.7 for X umd Y variables,

Table (\.%e’oalm of Compute Relinbilits (C umpuslt{' Ruliability wnd Cronbach’s Alpha

(‘rmimh L7 uplm rlm t t'-nqms«tu kvﬁsmuu ‘Wi-_
HERS GUIN a2 2

TR WHa2 887 (i

The result show that wll variables have met the requirements by having reliobility value Tor X and Y 1s 0022 and
"HH’? respectively, The value was greater than 0.7 and clussified as relinble, so it can be sad that the indicators i
i use Tor evaluation. The mods! evalusion s carricd out by caleulafing severad indicators a4 follows

T Spoddel Tt TR

aner Mede? Test (R Squared is a value that is only vwned by the Y variable {Sustaimability Consiruction). This
valbe shows how much e inde pendent variahie (X1) affocts the a&nd&ﬁx varighie Y. The calevlution resulis show
that the value of Y = 0457 £ 100% = 3579 is influenced by X, as can be seen in Tabile 7.

Table 7. laner Mode! Teat ﬁ.’iiian H

R‘«umre l( 5qm|m lt!imhed

4.1.2, lnper Mode! Tost P8l Covificienish

The value thas shows the direction or relationship on positive and negative variahles called inmer model test tsing
puth contlicients, Jowillshow e dircctinof variable Xto ¥ visiables and continues, The value of sooeptaice must be
Oand below. If there was i value 0> Y > 1 then will classifisd a8 positive impact, whereas the Y value is in between -
Ito 1), categonised as negative. Table ¥ shows the tnner model test value using path coefficient.

Tahle 8. T&trr»!lﬂ of path coefficient on the Inner Model Test value

\.:rin!!h. ?\llll Y nﬁ
\ Fl! A
Y45
As can be seen on the Table 8. the direction on e X (LT1 variable has a NEGATIVE effeet @0 Y (8C3 It can be said
that the indication will reflect negatively w sustainabifity,

+3.3 bover Muedel Test o Siymiflcanes T-SSTATESTIC

The Inner Model Test Evaluation (Significance T- STATISTIC is the significant valis of o varishle.
e koo in the sesgits siihe T-STATISTIC calculation which deseribed how sigatficant (e intiuence of fhe vasiable on
the Y vagdahle represented as @ sustwmnable construction. The sceptance value is the significance fevel ssed alpla = 003

or the T-Statistic value > 196 = SIGNIFICANT

Table 9 siwws that i opposite happens W factor \@mch the environment. It can be seen that the epvironment
vartible Bas o negative effoct of 00102 and only kas a Thstalistic value of G072, which means it {5 smaller than the
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standard Tstatistival signilicance of §96, Thus. envisonmental laciers only have a nezative sind insignificant effect on
sustinable comstriction, Both environmentad variables only have a negative effect vin sustainable consiaction. 1 is due
@ the SEZ develonmen: process with 2 sistainble uasﬁr,ﬂ.rucﬁ%ppm&;h sl s ateention to the profitbit
ruther than pay atteniion w the environment. These resulis aee in Hoe with the previous study staded by EL-Mahdy o1 al,
2022y that the use oF xustainable construction muterials can redues production costs. due 10 elficiency and eifectively
utifizing widely availuble materials such ws sand anid sebt | 18], The sustainable materials will fit into cnvironmentatly
frivndly materials,

villue

Meaawhile. mare rescarchers focus on a ivader tssie, samely the sustmable construction model, 11 proven that
ceonmorme and enviranme ntzl Tactors contribated to sustainable constrocuon. 1t was oy by Nasereddin & Price (2021)
that the eepitl eost s stromely importunt in susrainable construstion [19], Their approach provides hetter benetits in
o i Jordia and s dn Bine with the results oblained in this
study, It shows that econonuc factors in the Form of capital have an mifluence on the implementation of sustainable
G RSETUCT IO,

terms of redocig operational costs. This model s well rece

Scveral studicy Rave foumd that sustainable constuction reduces disposal or waste, Liu et 4l (2021) found that the
BIM algorithm saved materialy and provided solutions for sustdinahle construction. This model can reduce wi i
nutterial by enabling savings oit material cutting for roof cludding 120]. Thus. the econemic lctor ks herome one of
e key fupgtume i 3 t tamb e mginn ©F custainable Conserecilon. Other reseirchers
use of escivated aterial, which s a stable misture of suil, ageregate, and water consolidated with high- velodity
projections rather tan mechanival compaction, G be wsed o obain sii’%iurn! and non-stroctoral elements [21 24 Tt
proves that the waste indicator cosntributes to cnvironrmental Guctors in the implementagion of sustalaablc construciEg
tiahso sated thay sustainable construction is elosely related to the professionalism. responsibility, performunce, amd
experience of the prodfe management ean. The more professional the human resources involved, the groater the
success of sustainable consueion projests.

£ 15 ave algo dhovwrt it e

sdeed that the covnonme fwctors, environmentaily fnendiy ny
susiinability in tee construction projects.

=
ST T o

i
1

Tuble 9. 2To calvulation results: luner Model Fost iSignificance T STATISTIC)
hriginal Sangile Standard T Stutisties P
Samphe i ity 1M Deviation (STOEY OSTREY; Vilues
ML SE R 43100 9497 aun €531

434 Ianer Mode! Test Besults tPredictive Relevanes

By uxing blindlolding through the PLS systens. pradictive relevance to test the inner model can e analyzed. The
predictive relevance has an acceptiunce rte value for X and ¥ vaciables greater thim O and will be classified ws o good
mailel. As can be seen in Table 10, the predictive relovanece value was greater than 0, B s found that PR value was
0LI37. means that the observation rate nide was good modsl.

Tuble . The result of preductive relevance or Inner Viodel Test Resuits

Vaelable S8 SSE
Niih HSIHr 305 1)

L. Resulis of the fnner Modd Test  Madel Fin

The model it iest was used 1o see how fitor good the implemented model, To neasure the model Tit value. this study
wses PLS wools that involve « saurated and esdmated model. Table 11 describes the model Tt tese analysis.
£
Fable LE, Enner Model Test Value Model Fits
| Suturated Mol - Einmied Model

dG 3EA 3403
Uhye_ Sgure F26e000nt 12864101
NTH G308 1368
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The results show that the Moded Fit valne is 0 368 which means that she model built s sood, Thie NFT recult obiained
15 36.4% declared (it and can be implemented in the sustainable comstruction of SEZs, This result suppored the prev 1ous
research. which seted that g sustaable consteton model wsine o pwlt-crwrin approach s a sood model shoiee for
the development of & susteinahle construction model |25, 261 The implementation strategy fas ternal aspect that
cun be wtilized o selve and maxintize the identificd opportunitics. The stategy dewcloped in this study s alsciigh
sccordance with @evious suidies that focused on the e of environmentally friendly muterials, such as revising e
pomercie mix by abternative substitutes (o7 waste products, which will pave te way for reduging cws bennentd
probiens. the harmlel effects of R due 1o improper disposal processes, appraprigie, dependence sn o renewable
substunces, and the pmm;rtmn ol @iaainable construction [7. 18, 206-25) By developing 3 strategy for the use of
envicamme ially friendly materials, the mplementation of susininable construction inthe SEZ profect results in awell-
controfled snvironneenta! impaos,

Furthermare. aflother step © deseribe stratesion hased on real social Faetors that can be unplemented. the McFarlan
Grid method [26]. was ased. [ derives strategies based on four main valuss, numely, strategic values (8). key
performance (K. kigh petential (H, and support (U,

Table 12 shows that the stategies shoull be carried out immediaiely. The result obtained two stratesies are bemg
the key perforniance . They are the strategic vatues 1S rand Key Performanee (K). There wre also two strategies rermaining
whicl ts more poteritial to dubat stiff czn be postponed o the near fetore. 18can be said that in the prority analysis were
carried ou. strategic valves, Key Perfonsance and support are main imporians ting (o immediately conducted 1o reach
the sustzinahiliy in construcyon.

Tahle 12, Analysis of Priority Strategy on Environm ental Factors

Priveity
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3, Candlasion

Sustainuble construction s more conprehensive when it uvolves several aspects of daly Tife. Alter conducting
nesearcit and & suney on the fuctons that effected sistainability in the Special Feonomic Zones (SEZs). it can be
concluded that envisonmenid factors used to be & key factor in various prijects, particularly in dev cloping countries.
After validation. it is (ound that the implemented model is £t to a0 568 value and classified as @ 2oad model with an
NF1 value of 568%  This resolt supporied the previous teseareh, which staied (i o sustizinable constroction model
wing 2 multi-criteria upproach 15w good mode] choioe Tor the developiment of w sustainable corstruction moded. 1t can
e sud that the strategy H implementing envimommentad factors should be prioritized based os the ciliciency of
envitonmentally friendly muterials. reducing waste, and effective investment. B ulso higitlighied the use of disaster
il gation systems W anicipae vorioos satwral disasters amd incresse world stinwction by focusing on environimental
factors,
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