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Abstract

Mamy challenpes are faced 10 anpleresting sustainable construction in Indonesia This research ams w Bad aa effoctive
methad Tor g & suslanahle condrction. The metand wted combines gualitative wnd quantivative methods by
weorporating e skentiiiGition of sunihicant B aficting adupion gl ses wunab ke Construction. fn dudinllecton
with the SWOT swsteim, FGEs and interviews provided secumte isformaon regardimy facions and seresres to PO
sustuinabie Condsiztan. particolarly iroke Likspanye S17 Project. From e resales of the stedv, the T65C value fur the
privnouas srategy of sustnnuhle consiruetion in the Likupang SEZ project 1« the social Lactor of 92, (olowed by the
ceononk factorol 04 the cavieonrtentnl tavior of 1.2, and the sovernment suppor factor, business investiment. and caliors)
factors of 14 serpectively, The bishedt TFSC value was oiained Tor the bunan sesource Gactor of 16, Thus, it can be
comcleded thal Rusran resotrves st be accoaipanied by governnent aupport along with busine s investment and caltiral
lnflaences inorder o realize sdequate sustuitable deve lopment projections Nor the Likepap SEZ project in the future

Reswenics Libupanie SE2 Stalees, Sustainalile Contun e SWOT Aualyais,

i, Inroduction

The main contributors whick aifected to the economy of all developing countries is the constraciion indusiry |11,
Growth in the construction industey has iscreased exponentially. but there aremany challenges caused by the Covid- 19
pemdemic on operationd and financal. Several factors wiich alfected are rising material prices. F2 Lack of Tubor and
materials, and the defay in duration {2]. Meanwhile, Negash et al. 2021 [3] explained thst the large amount of
anstruction and denolition waste (CDWY, coupled with poor munazement. crestes bundens. for ¥ envisonment,
socicty, and weoneary. Buriers hinder sustiinsble COW marasement, Undersswading the Brnen cun promode the
developmwnt o coo-iriendly. sorfally harmiess. dnd weonomically viuble strategies. This stuement was ihso siudiod by
several researchers: most of them found that sustainable sonstruetion will fuide to o signilican? infhicnee on SeoncmIC

fictors wnd adequite government and reduce low investment values [4-7] Other than that, human resources have 4
positive impact on sustaiiability wfrer upplying good government and defense cultore factors, Soveral studies concluded
that fuctors and variables must be direutly related to sustadnable building, which zpplies cconomic, envisonmentally
friendly. compreie ssive monagement, and social colttwe [6, 8- 10} Epvironments] sustainahility has been implemented
i several countries 10 solve those problems. Unforwmately, the economic and social sspecis have proven 1o be
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undernwilized. Nonethwless. it comprehensively applics essentia) eeological. economfEd und sociul sustainability and
anagement wpics. Stategies, funding, contracts, and vovernment support are critical for sustamnable projeds exceution
HYIRE poet - Covid- 19w in devclo ping countrigs, 12,

Further studies show thit the construction industry consumes more enerey ind ot ritural resouces with 4
snifcant impact on the environment. the séonomy, and s ity [11]. Construction prajects produce hazardons waste
and CO2 emissions, which frigeer global wazming [12]. This iy what cngourages the construction mdustry not oaly to
facus on ircredsing the level of costomer satisfaction becasse ol low costs, good product guality, and high-uatity
service, but also Tocus on respecting the environmient, be cthical, and he secially responrsible witit 4n approach n
sustainable constructon. Susiatnable construction Bas increased rapidly in the last decade. Thiy is direcied by defined
reseurors and abounding eperational and mansoement objections in the construction induarey [ 131 On the other gids,
unplementing sustainable construction stll faces  various challenzes reparding govemment. wost, knowledus .
formation. husmam resources, customers, ad markets | 14].

Over the pastdecade, Indonesia's infrastructise construction projects have signtficantly boosied Indonesia tobeenme
acoumry focused on inlrastructure development. Yet, s gap was found besween the actual infrastucture implemeniaion
and the idei of construction sustainability in Indonesia |13 . Special BEcomnnc Zones (SEZs) are becoming one of the
privrities of the Indonesian government, and developing the SEZ tno an inmte grared nutional ares. meluding buildisgs

und suppost

infrustructure, will i Ly

w economue val ax well gy

g tor b the academic region, imdustrializa
voyage wpion. Likupany Special Teovomic Zone is u special economic #one currently under construction by the
Indoresian government. Located in North Sulawesi, SEZ Likupang is becoming an mternationa) patewasi Caste rn
Indoresia |3, 16]. Good susiainabilicy in conistruciion will apply reculatici@n the vight way. However. sus ihvie
cenitiction prictices still need o be exploral. and tie seneral fevel of sustaianable constiuction Tormalities i the
Indonesian comstraction indusiry: needs te be hisher. The most denificant batiers to applying sustainability are poor
constraction practices, noneligibility. and commercial restraint.

Bascd on this phonome o, mere Isan urgent necd for development approsches iat apply the concep
SORSUTBCLION 10 gopmanics social, and envionimeral sustuinability. Much elfort i Pemng mule us study the factam
influgreing e increasing adoption of swstaiashle construciion, Considering these influencing fuctors, an effective
strategy to encourage sustaimable construction praciices can be developed halistically. 1t witl also promuote sn elfective
strateg y for applying sustamable construction 4o the Likupang SEZ progect.

SEdteruture Heview

ot

Sustwinable constriction winilo wnalyze the mandate of the construction industry in completing sustaineble
advancemens |1 7). Sustainability is defined ax development that meeis the seeds of tie present withig compromising
the ubihity of futuee gencrations o meet their owi needs: it ecology, it is the amowt or raie s which the carth’s resobrees
vt B exploited without ouning danaging impacts [I8). Green bailding is bulll around three essemtial piliars:
environmental protection. social life, snd cconontic prosperity [19]. I addition. sustainable consiruction medns building
wd mainiaining buildings in wheg
amd meibing fuie wse of resouree

y and envicormentally responsiple manner winke applying ecologieal assumptions
squirssdesianonsfionsa s and oo vt use development practices thurcam
reduce e gath v ingracts such ds pollution and curbion cimlssions font the cny ionment, Sustisable copstiuesion ClsHres
the preservation af the environment as well us sedous deselopment-related issues tat inclisds siivient vke of fesgroes,
constant social mrow, stable scosusiic gt and poverty reduction |20, In the constracigiiector, susiumabilisy
tends to Jocus on the wenm Sustainable constreciion’ as part of sustairible development [21] The implememation of
susiuiisable construction s importun 10 create sustainable nfrastivetus, which o an, w1l contribuie fo ststaiinbie
development | 15].

ia

Shas frdisesting the orplibvstatis of Spstainabitisy Constrastinn

L

Previous research bas further investizated the Gwters atfectie the application of sustainabie oI, from
which these Tactors were developed during the inprovement of e Likupang SEZ proect. including (13 coonomic
factoss. Eeonmmie factors, (i) environmiental Tadtors, (i social Bctors., (50 goveriument support factors, (V) human
rerotiree fuctons (vls business investment factars, wmdd (vit) cultaral fietors

- %mwmir Factor

The ddovelopment of a Specinl Bopnomic Zone (SEZ1is an ccononne fictor that is o solid reason o be taken into
account because 1t folfills tie community's necds a8 a wser or hcm:l'icie@nf the Likapunp SEZ project {31, Burriers
) construciion i developing countries are grouped into percipient and Knosledge factors misirive amd
industry fuctors. and cconomie and community 22|, The ¢

1 ¢ St cconomic constraints sters from the: gencral
globul perception then susttinable consyustion 15 more overpriced than conventional corstruction 23}, Eeonomic
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aspects include the reduction of buiiding opersting costs, having upplied tmedern sohutiung in the areas of desian,
apphid nuaterials, and exploitition [ 24]

Envirommental Factor

Uniferstunding sustiinable constrction cannot be separated from enyironmental aspects because sastainability is
related to the natural resources used in the building process. Environmental degradation has beeome o global issue
in the last decade, s governments and people in developed and developing countries have puid scrious atestion
w0 canvivonmenti! problems. The world 1s increasingly dware that exploiting natura] resources, which is only
oricated toward the cconomy . brings ot positive and fegative effecis for humans (3] The sastainable
construction approach: in the project life cyele s a positive impact on reducing waste products and redacing
environmental degradation {23 ] The Likupang SEZ is an arca built with the initial conditions of an open forest,
so itneeds astraie 2y o dncrease the application of sustamable construetion from an eavirconmental factor.

Social Factor

Social development ivasystem eficient in aceomplisiting identity and availability of social convocation. including
health, edocution. gender. and political responsibility. Further project implementation st (oHlow hunum social
deselopment [20]. The Likupang srea is comforteble and beastiful. so it is suitable as a family tourism Facility andt
builds good sactal relations.

= Crovernment Support Foactor

Ciovernment involverment Is sigmificant in implementing sustdinable construc tion. Govermment support i 4
regutitor and disseminite sustainable construetion to ull stakenulders so that there is o priorunderstunding beiween
the government and comtractors. consufams. investors, and the community, to support the apphication of
sustiinable construction prmeiples [27. 28], The Likupang SEZ project is a sovernment's supier-prionty projects
W suppurt the develvpment of d8ourism sector in Indonesia. To support the SEZ coversge project, the
Goverment of Tndonesia issued Governtitens Resulation o ihs Republic of Indonesis Nomber 84 of 2019
congesning the Likupang Spevial Economic Zowe [3]. This regelation is one of the Tull support from the
Government ol Indonesia for the Likupang SEZ Project.

= Business Tevestment F fm%;
The main obstacle facing ¢ e construction tndustry in developing countries is o concern aboaut mose advanced
myveshment mﬁ and the need tor nwre fmancial mcentives 129, Investment policies ure urgently needed to
encoursze the gpplicotion of susteinehis candrmeriag inthe Like

o Human Resource Fuctor
Labor is stilt 2 significant issue in implementing sustainable construction n Indonesia, Burriers 1o consteuction
project Libor are Lok of knowledge, such as Tack of sbality and 5 linited workforce, and there still necds 1o be
mare constraction Labor o receive training wul%’%ab]c comstruction applications {13, 27 34|, Furthermaore, the
Banuin resource tuctor postively intlucnces the applivation of sustsinable constuction in the Likepang SEZ
Project |3].

e Cultural Factor

Cultural factors Gan be deseribed as & complex systens inve ving knoFiedze belicls.wits, morality . laws, customs,
skills.amd practices carried out by communities as stakeholders in sustaiiable constrietion pm:jm'iis (31 In the
context of sustainable copstruction projects. the cultunil dimension refers W dhe use of local materials, respeet for
ocal culture, and the cullural tapact of local commanities on project operaions in order (o faise aw@eness and
motivation for sustainable construction practices. 1t s about adapting to sttuations aml conditions of construction
13,31} In the cult :
f@\.sll culture In the context of the work schedule. b pruw.Eu flexible working days off to pay tespedt to Jocal
coltusl values. sa that project mplanentation becomes effective 132],

wal dimension of sustainable construciuon P
Lgigacit pdl Lhtzaneghie

obe, wivek enlnme pres

23 SWOT Analysis

SWOT analysis bs @ straieic ouwtlining approach used w evalbate stadesies, alternatives. or deciswons based on
durahility. weaknesses. convenience. and thireats in prmojecis, businesses, and organizaiions {33, A SWOT znalysis
efficiently ideniifies fhe factors and methods that best desoribe the (it between them. This analysis aseumes (i an
adequate stratepy maximizes strengths dnd convenicnce while minimizing weuknesses and threats [34]. To carry out
analysis, the objectives or objects 1o be aralyzed are determined. "8” s the strength of the suategy, alternative. or
decision of an internal project. business. o organization, "W is the Weakness of the stratee v, alternstive, or decision
ab the internal project or "U"’m‘n‘“ O7 is the Opportunity of the straegy, the dltemadive. or decivion of the extermd
progector business, and "T7 is the Theeat of the srategy, altemative, or decision of the imemal project or business.

o
A
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ASWOT analysis consists of two approwches. qualitative and quantivative approaches. The SWOT unalysis used in
this siwdy is o yuastitative approach that calealites the scores (45 and weizhts +by of factor puints. tte total count ol
multiplications of mnount and weights foreach S W-0-T factor and the scores of intema) factor,. (o) and extermal facior
scares (v The Internal Factor Score reduces the towl Strength seore with the Weakness score. In comparison. the
extmal Tactor score is the reduction of the Opposrunity score with the Treat score, Then determine the strate gic position
iicated by the Iaternal Fuctor seore (x} and the External Factor score (v) with dots {x, viin the SWOT quadrant.
Quadrant Lipusitive: positiver, This placement imbicates a project, eompany, or interugl orsanization in ¢ solid aid
paimal state w face challenzes. The propased strategy is @ phased sirdegy . wiiich means the organization s in perlect
condition to expand for meaimum growth and progress. Quadiant 1T (pesitive: wegative ). This position characterizes
prajects. companies, or imternadly strong oygamzaions Ch fece signitican external chatlenpes. The strategy proposed
is strategic diversitication. This means that the orsunization is stable but fices some daunting externadl challenges.
Organizations are prosumed o need o work on heir previous strategies. Therelore. organizations should guickly
ereise the variety of strategivs, Third quadrant | pegative: positive), This position shows that the organization could be
stronger intemally but fas exeellent oppontanities. Policy reeommendations we chanse policics. This means
organizations will have to chiange their previows policies. The previnusly feared strategy is the challenze 1o seire
opportusities while improving organizational performunce. Quadrant TV «Newative: Negative), where this part s
wtemnally weak and yvulnerable o signitican extemal chalfenges. Charaeierize the lacing tissue. The approved siraeny
mou survival strate thn :
vominvily stratezies amd internal performance mamagement w avoid funher declines. A strategy for wena lous progress
while evolving from within.

2y, connotation tormuel stite of the eystem iy in o dil

emma. Hence, orgeaizations should adopt

3. Ressarch Methodalogy 5

2
This research conductad by using combitaion between qualizrive and quantitative mode. 1 is focated on Likupang
Speviwl Economic Zend (SEZ) Preject. Furthermore. based on the model of implamenting sustainable constroction in
e Likupang SEZ proicet. an cifeeuve stratezy s developed 1o nwrcase sustienable consiroction in ihe Likupang SEZ
Project through Focus Group Discossions (FGD), Tie FGD method was chosen ay an in-depth discussion fortm, The
experis invalved in the FOD were selecied purposively rundomly. consistine of governiment. acaderics, praciitioners,
and the commomity :u-m.@ the SEZ proeat coverage. Eapert calenia inclwde people who have competence and
ciperivive in the Beld of sustainable construction in the constivction industoy, The Dovchart canbie seen in Figure 1.

% 1
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\»'-n;?;ii;‘xsa ;
/ - / I \'t’fa‘.

Qualitative Guanitative
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 Finish

Tigure |, Rescarch flowehart

Based on the resulis of buliding @ model of sustadinable constuction in the Likupung Sl Econonic Zone. it is
found that there are 7 tsevend Dctors with significant influence . including (i) economic fuetims, {03 environmontid
i

and (vin) cultural factors.

T L T ¢ it BREZAEE oo . Wi SR & i T
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Inaddition, the SWOT ol each factor s caleulated by welghtand raging. Weight 1s the proportion VB the SWOT
where cach Tternal Factor (5-W) or External Facwor (O-T1 ks a cunnlative value of §. The SWOT approach ¢an be
seeit iy Table ©

hisl
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Table L. Tuble 1. The SWOT a.ppronm

K _“_.,.“__! h_"u ual Upfmdunm Troals
‘-tl::l-*Th ( "l{‘al‘dlh: A Mobibzston

Weakness Divesmrni iy esmean Digrisee Comteod

I cvmparison. the
hses s uwm-v @ L‘dwz* s

5 the preference [or the impact arising frow cach SWOT of each factor. The score
v S=very mmm'.m( Lsiumm-au! F=less mﬁm!mm wmsu.dm - les -wmmmu

oy of the tnLJ Strf-nztb score with the W "ak'“.-w- g
! 3 t‘}.. |\du\.umt nf U'm Upput‘lunﬂ\ SCOTE wnh the Treat seore, The IFSC iand EFSC calculations sre

then p!mwd o the SWOT Amalysis Quadsant.

rf"‘f

4. Wesubs ana Dieneion

i

Bused on the r:.wu.» of hulding a model af Sustainable construction in the Lilupars S}ﬂ al Ecvpomic Zone
foumd ilr.l! there are 7 (seven) Factors wath signilicant influence. including {i} sconomie Favtors. (i) enviropmental
Ry i“‘mt\ ".’.‘. Tagn government support Siges! A husiness investrien SSRGS (01 humuen resource t!:.’..
and (viiy caltural factors, Furthenore, the resalts of the first session FGD ditta processing with SWOT ana
shows in Tahle 2.

Table 2. Results of Data Analyeis using SWOT Analysis
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Based onthe results of caleulating the weights and scores of the implementing factors of the sustainable construction
of die Likupang SEZ project. the 1FSC and EFSC values are obtained as outlined in Table 2.

Tahle 3. TFSC and EFSC Value

Factor
-i“.um‘.-i-:is\ F;mr.r,\

s iennmemad Favtor
Socal Fictos
Gowumimen L Suppon B ter
Buainess Ipvesumear Feoan

Huame Renee Favtor

Cutmine Fuctce

TESE (v 8-W

EFAN 1y
o-r
L&

Strategs
» Posinaves Vel usifiva:

LR

Purthermore. baved on the results of SWOT dita processing. the IFSC and EFSC yalues are ploted in the SWOT

analysiy ipedrant s ontlined in Figame D
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Figure 2. Results of SWOT Quadrant Anulysis

Reluted w Figie 2, lh't?;gf;mits ob the anaiysis described dn the SWOT aad ywis guadrant are as follows:
7

e Eronomic facton are dn quadaum 1 positive. postize) . which raeins that the stsaiegy thar matches the ceonotic

Jactors s progressive. o

S

o Linvoonnental Gactons are 10 guadnant | (positive. postiived, which means that astratesy suitable for environmenta

fagtors 1s provress %
&

e Sovial factors are o quadiat ©ipositive. positive. which means that a stieey thet matches social factors ix

progressive.
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* The movenument support factor Is i quadrant § {positive . posiivel which sscans that the strizeiny tiat suiches the
suppoting factor is progressive,

= The lvestment element woin quadmat 1 dpasitive. positived, which means that the strateyy suiiable for the
mvestment element is prograssive.

& The human resource Lwtor
hwman resouree eleg

in guadtan | Grastinve, positive ), which means that the strategy suitable with te
i s progressive,

* The culiural factor ts @y guadrist | ipositive, pasitive . which meie it the sirategy that matwches the cultaes
Factar i progressive.

Atotdl of 16 experts were involved in the FGD. £ (Four) experts (s government representatives. 4 (four) experts as
scademic representatives, 4 (four) experts ax contractor representatives. amd 3 (threc) eapens as conumunity
Epresematives. The FOD focuses on collecting duta through in: depth discussions with experis regarding the 7 {seven)
factons inlluenchag the spplication of susteil zhl\. vt ton i the Likupang SEZ project. consisting of strength. The
lindings show 1hat encouraging sustainable construction in the Likupang SEZ Project is a progressive strategy. The
IFSC and EFSC values show that all supporting infrassrocwire for the development of Likupase SEZ is in prime
camdition miermally mnd externally in every factor. meluding (1) the economtie Tactor. (i) the environmental faetar, i
thesocial Bacror. £iv) e govempein sitppurt factor, fvi il investment factor, (vi) the humen resource factor, ard (vily
the cultural factor.

The SWOT anabysis resufts show that support Government and Cultural Factors huve the hishest IFSC ad EFSC
tld 14 This indicates that government involvement is the kev o successfully implementing the sustzinable
construction of the Likupang SEZ project development. Government suppart as a regulator hy producing regulations
supporting sustaingble construction implementation is essential [3). The use of livensing from the government will
envourage 4 Lavourable business r,hm.ttc;%\r construction projects implementing sustainable construction | 16. 27,

Cultural Tactors are alsa driving the application of susiainable constraction in e Likupange SEZ projec. Cuttural
factors ichude knowledse, behiefs arls. morals, and habits that will influence the wwareness zad attitudes of stakeholdors
to massivelv increase the implementation of sustainuble construetion | 30|, The commumity will more readily accepi the
same thing with sustainable construction (6, in practice, itis in harmony with the kecal commumity's culture. mind-set,
und values,

5, Conclusion

Several approsches need 10 be developed in vrder 1o reach sustainability, such @ EEuvent support, Jocal culture,
ftman resourees. amd the social ecomomy. While the environmental factor seems w be the fiost Tiporiant stiiesy @
merease the wloption of green buildings. The fina resulis show that the mos: mfluencing factors encoursging sustainable
construction activities with a positive IFSC value are homan resources, followed by business investment and calural
factors, winch wre supporied by sovernpent wnd envirownental factors. More challenging circusistances will delinmely
affect the etiectivencss of tie stratesy of sustainable construction. The burrier between infhue encinyg and challenging
factors canhe solved by good governmee and human fesources . which ave capable of vomhining u,n.uol!gu( the pricesa

vernment s Culiural Fadt b haghest IFSC
and EFSC (1 40 L4). The use of licensing from the sovernment will encourape fdmnnk husmcﬁthrmu for
constilction projects implementing sustainable construction. Cultura) faciors are also driving the application of
sustninable constrection 1 the Likupang SEZ project. This indicites that soveriment involvenent is the key 1o
seevessfully implermenting the sistainable constzuction of the Likupang SEZ project developnient. Government suppoit
as a regubiatorn by producing regulaiions supporting sustainable construction implementaion is essential. This nicans G
the strategy for implementing sustamable eonstrnction has tnternul Betors that can he wilized to measure smd masimize
opportunitics. Considering these influencing factors. an effective stritepy 0 encourage sustainable construction
practices van be developed holistivally. It will slso promoete an eifecive swategy For applymg susiainable construction
to the Likupaiy SEZ project. The community will more readily accept the same thing with sussainable construction i
in practice, it is in harmony with the loeal commumity's Culture. mindsct. and values.
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