Bukti Turnitin untuk Submisi
JESP UMY

by Paper Visi & Hidsal

Submission date: 16-Sep-2023 03:45PM (UTC+0700)
Submission ID: 2167647762

File name: 1._Full_Manuscript_Anonymous.docx (160.15K)
Word count: 8921

Character count: 56222



Digital Transformation and Its Impact on Inclusive Growth: A Four-Decade
Experience in Indonesia

Abstract

The debate ouver whether digital trarsformation benefits or harms inclusive growth confinues. Existing
wyidence in the literature, on the othes hand, & frequently based on shor stody periods, subjective
mipasurement issees, and endogenelty bsises, resulting in less credible findings in previpus studles, To
abdress this gam, this study draws on four decades of Indonesian experience spanning 1580 to 2031,
with a foous an two primary objectrses, First, this study wtillises Principal Component Analysis (PFCA} ko
assess the key farors Torming the progress of digital transformation and inclusive grosth. Second,
the Twa-Stage Least Square (2505} estimation method is appied in this study to investigate the
endogenous impact of digial transtormation on indlusive growth. The PCA results show that medium
and high-tech manufacturing play a dorminant role in representing digital transformation, while GDp
per capita grawth and poverty alleviation ane the primary contributors i measuning ingusive growth,
The 2518 estimation shows that digital transformation significantly promotes inclusive growth in
Indanesia, with its impact closely related o the previows yeer's digite] translormation siatus. When
these findings are considered jointly, it is clear that the berefical effects of digital transformatian are
mainly explained by how madivm and high-tech manufaciuring seclors can stimulate Inclusive growth
im the contest of ingreasing GOP per caplta and reducing poverty in ndonesia,

Keywords: Digital Transtormation, Indweive Gromth, medivm and high-tech manufacturing, GDS per
capita Growth, Powerty
JEL Classification: 122, L33, 014, 047

Introduction

Repid advances n digital techralogy have reswlted n transformetiee changss acros= various seciors
ang dimensiong of sooety aver the last few decades (World Bank, 2018) This phenomenon,
wollogually known as “dighal transformation® [Corejova & Chinoracky, 202L; Nambisan et al, 2019;
Diberyk & Huc-Cramacka, 2012), has croated naw opportunites, challerges, and new debates abost
the glabal ecoramy and soceties. At the heart of these debstes is the fundarmentsl question of
whiether digtal transfarmnation truly promotes incusmwe growth, driving aconomic progress while
ermuring eguilable benedit detrbution.

The irkegration af digital techrologies inta various aspects af life & driving a cormarehenaive shitk in
how societis work. Changes in communcation, production processies, services, gawverranos, and
ather areas olten result in increased sfficency, improved conmectivity, and novel lorms of economic
imeractian (Pyke, Z01E|. Digital rransfarmation projonents Brgle that it kas the potantial to stmulans
imclughve growth by opening up access to Infarmation, sersces, and markets, allowing marginalised
groups ko participate in cconomic activities (Burganow et &l 20232; Eamel, 2021; Leong et al ., B0E2).
However, there is a counter-argument that highlights potential negatiee consequences such as job
displacemant |Aremaglu & Restrepa, 3009, increased inequality (Mjangang et =i, 2023, and
exacerhation of existing digital disparities (Puspitasari & Ishi, 201E].

While some stud es anguse that digital transformation can be a catalyst far inclusive growkh by creating

Up New pcanamic opportunitios and increastng productivity, others wamn that its bonefits may be
unevenly dstribuied, potentially leaving certain sepments of the population behind. foncems have




bean ralsed about less prvileged groups’ binvted acoess tatechnalagy @nd 2 lack of digitsl skills, which
may limit thelr participation In the digkal economy (lamll, 2023} Furthermare, changes In job
qualfication requirements as & result of digital transformation may widen skill gaps if not balanced
with appropriate educatonal and tradnng efforts [Acemaglu & Restrepa, 2020; Colomban & Nerattl,
2032; Goulart et al, 2022; Kuper, M00). in thEs context, it iz critical to mplement strategies that
eroure the bernefits of digital transformation are felt unformly across every socia class, thereby
reducing the rick of exclusian and Ireguality

Thar purposs af this study is to contribute ta the angoing debate by providing a comprehensive analsis
of how digital transformation hos influenced pattems of inclusive growth in Indonesia. Indonesia is an
interesting case study because digital ransformation i 2 major foree thaping the coeniryg's economis
ard solal landscape {World Bank, 2021). indoresia, with a popuation of over 2 7 million people and
a diverse range of economic activities. provides a unique context for nvestigating the intricate
relationship betwesn digital transformation and inclusive prowth, Over the st fowr decades, the
country has sean rapid sconomic groweh, palitical transitions, and technological acvances, all of which
hawe shaped the impact of dgital transformation on inclusivity {Warld Bank, 2021} As a result of this
research, @ better understanding of bow digital transformation affects incusive growth pattenns in
Indanesla's dlwerse and dynamic context can be gained

Ezrfier study on digital transformation ard inclusive growth in Indonesia has often been imited to
shart time periods. For examale, kamil's stusdy {2022) limited s analysis to the years 2008 1o 2020,
Hah & Yoo's (2008] study focused soleky on the wears 1945 to 2002, Asangu ot &, (2021) corsiderad
only the years 2012 to 2016, and Alekhing & Ganelll's {2023] study considlered only the years 1332 to
2017, Those limiEations may reswit in a lack of understanding of lang-term changes and trends that

miay anly be reveabed through observations conducted owver a longer timeframe,

Furthermore, many studies apply Indies with subjective weighting [e.5. Eartash et al., 2023, for
measuring digitalization, ard Rini & Tambunan, 2031, for measoring inchswe growth). These
techniques have the potential to prodece based orinaccurate results when representing the intricate
relationship botween digtal transformation and inclusive growth. in this context, it & alsa worth
notirg that prior research has tended to foous on 8 narrow se1 of indicators when measuring digital
trarsformation, For instance, internet penetration rates (lamil, 2022; Sularweto & Tampebolon,
2016}, mobide phone technclogy uage rates (Ariarsyah et al,, 2023; Esquivias et al, 2020; Puspitasar
B ishii, 201&), fixed broadband suhscriptions [Edguist, 3022), and LT seports {Rath & Hermawan,
2019} are partially used to azaess digital transfarmation. A= a result, understanding of the comalexity
of the digital transformation and inclusive growth phenomena may be limited, ignoning critical aspects
thest may not be included inthe analysi.

Hencx, the aim of this researchis to fil these gaps ina kolisticand comaprehensive manner. This study
will span Four decades |1080-2021) ta provide an espanded wiew of the cuolubon of digital
transformation and inclusive growth in Indonesia. Alsa, the Principal Component Analtysis 1PCAa)
method will be used to address subjectve weighting and Droaden The soope of measurement
irllcators. This method allows for maore precse identification of key dimerslons of diglal
trarsformation snd Inchsie growth, The methodology used 0 this stedy aligns with that wsed in the
studies by Kouladoum {2023) and Darffel & Schubmann [2022]

Beyond sldressing measurement constraings, this research wilh make a signficant contribution o
developing sclutions far endogereity Bswes that may Impact the analsis of the effecs of digital
trarsformatian an inclusive growth. To address thes, the study will use the Two-Stage Least Sguares
{25LS) mrethod, which allows far the consideration of endogenows Tactoss that aflect both ghenomena




concurrently. This research, usng the 2505 approach, b5 expected to prowvids 3 bettar unparsianding
of the cawse-and-eifect relationship between Indonesia’s ongoing digital transformation and Inclusive
growth. Thus, this research will make 2 signfcant cantribution to eluddating the factors inflsencng
the Intricate interaction between digital transformation and inclusive gowth, while ako providing
policymakers, stakeholders, ard academics with a more precee understanding of haw to Foster
inclusive prawthin Indoness by leveraging the potentisl of digital transformation.

The followiing is the rest of this paper. The Method section of this paper will go over howbo e PCA
murthodalagy to maasure dgnal bransformation and inchiswe growth, as waell o how ta use the 2515
method to estimate the impact of digital tranzfarmation on indusive growth, The Results section will
detve into the most influentizl factors in determining the aggregate indey of digital transformation
ard inclusive growth, as wel as the statistical imalications of digital ransfarration, The Discusshon
section will laok at the emprcal justfications why digital transformation drives indusive growth, as
well oz why thiz effect is heasily contingent an digital transfarmation in previous years. The research
findings, @ well = the implications and future research agenda for a digital transformation maded
capable of fostering nclusive growth, will be outhined in the Conclusions section.

Research Method
Dra Cadlecrior aind Varilike Mea surement

The ‘Warld Development Indicator, published by the Warld Bank (2023}, and the ¥-Dem Datased,
publizhad by the V-Dem Institute [1023), provided the data for this study. Three variables associated
with Institurional guality, narmely the accowntability index, dvil Tberties index, ard rule of law, were
sorced from the V-Dem dataset. The Waorld Developmant Indicator wad usad to obtaln all ather
varlables, It & warth noting that gaps In data existed In Indonesta for several years due ta limitations
inthe government's data colection capacity, and these gaps were anly filled in the early 10805 Gvan
the available datasets, this sty employs time series data from Irdonesla spanning the wears 1980 (o
2021.

Measunng dsgital trarsfommation and inclaske growth s 3 oritical component of this research. In this
study, the examination of dgital ransformation and Inclesive growth s carried out wsing Pring pal
Component Analyes [PCAL This method has three major advantages (see Darffel & Schuhmann, 3023;
Kouwadoum, 2023} Frstly, PCA allows for the objective identification ol mach indicalors relative
eontribuninn to the agEregate indes, ensuring thas the weighting isnot susceptible to subjectie basas
The aforementioned appreach enables a foous on the most important factors ino measuring digisal
traraformation and inchesive growth. Second, PCA enables the efficient reduction of dmensianality of
diverse indicators refledting warlows aspects of digtal ransformation ard intlusive growth Into
interpretable principal components, simplfyng and streamiining the anebgs. Fnally, PCA helps to
reduce rmulticollinearity among the indicators used, resulting in more stable and scourate anabysis
results. As A result, POA IS aneftertve ool for measuring compley concepis Bee digital rransformation
and inclusivie growth n @ mere efficient and meaningful way,

There are sight comprehensae indicators that reflect digitalisation fram beth the demand and supply
sides that cam be used o messure digical franstormation. On the demand side, mobdle cellilar
subscriptions (DT ), fived telephane subscriptions (DT, ), fied broadband subscriptions (DT,], and
inernet users (0T ) are included to measure the extent of fechnology adoption and connectivity
among the population PMeanwhile, on the supply dde, the indicators ICT goods exsports (DT, 17
service exports (7,0, medium and high-tech manufacthuring value added (070, and investment in
telecamns with private participation (D7) are wed to assess the production, export, and investment




aspacts of the digits acancimy, prosding a comprehensae view of 3 country's digal transfarmation
progress. The first eigenvetor {ioading matrix] from PCA 5 used as the recessany weghts Lo derive
tha aggregate digeal transfarmation index [OT), resulting in the foliowing linear combiration :

BT = 0,07, + a; DT, + @07, 4 0,07, + a;0T; 4 a 0T, + 0;07; + 40T, 1)

Om the cther hand, four key indicatars have been used, including GOP per capita growth (1G], the
powerty rate index (15 ], the Gini index (1G], and the unemplovment rate (10 ), a5 updates to the
calulations previously parformed by KErstyanto & Kaluge (70AR) and Jamil {2017]. Ahthough ger (apita
GOP groh (70} reflects econemic progress, the poverty rate Index (16, ), Gind Index [JG3), and
unempioymaent rate (16 provide nsights into pecple’s participation in economic activities as wellas
the distribution of economic benefits. Motably, the latter three indicators have an implicik inverse
relatapnship with inchisive gronth, implying that greater poyerty, inequaity, and unemployment are
associated with lower inclusive growth performance. To make these last three indctors more
understandable, a formuda, 100 = 16 5, Is wsed to comeert them. Following the conversion process,
these three indicotors can now be interpreted as eforts to reduce poverty, inequality, and
unempoyrment rates. The aggrapane indes of inclusive growth (1G] generated by the firss eigemecton
{loading matris) & exprassed as follows

16 = a, 06, + e (100 — IG,) + ey {100 — 16 ) + ag(10D — 1G,) 2)

In pguatons (1) and {2, the values a. —, 4, comespond to the aigemwaies vector decved from the
urrotaked matrid in PCA The unrotated matris was chosen because it provides @ more direct
representation of thie variance explained by each principal component, wheoreas the rotated matris
may introduce sdditional complecity ard & les straighthorward inberpretation of the sigemalues (Ait-
Sahalia & X, 2019},

I this study, the seiection of control variables & rooted in a coherent rationale draeen by ecsting
literature in both the contests of digital transformation and inclusive growth. Accountability, ool
liperty, and the rake of law ane denifled as preotal factors in digital transtormation due (o ther
established iImportance in shaping the digisd landscape. 8y holding stakeholders accountable for their
digital actions, accountability promotes transparency and trest (Cabtres et al, 2008). Indroidual rights
inm the digital space are protected by civi liberty, allowing far free engagement with technology
Mchiarmid & Shears, 2016} The mde of law provides the necessary legal ramework Tos digital
activities, ensuring that established norms are followed (Kamaw & Wilems, 1EI19:|.

Similarly, in the conbest of inclusive growth, fectors such as inflation, gross domastic saving, fareign
direct inwestmaent [FOI), and ol rent are selactéd Tor @xamnation based on a consistent logic. BeCauss
af the impact of inflation an pecple’s purchasing power, it is relsvant to inclesive growth [Eastery &
Fischar, 200L), wheneas gross dormesmic saving is required 1o fund inclusive initiatives (Corado &
Corrada, 2017). The poteatial contrbution of FOIt0 economic growth and job creation |5 consistent
with inchisive grosth abjectives (Fazaalloh, $0719), and effective ol rent management can suppairt
inclusnee programmies in oil-dependent economics (Havranok et al, 2016).

Appendiz 1 containg a dataled Istof the indicators wed to cakoulata the owarall digital transformation
andd Inclus v growth index, Appendix 2, on the gther hand, contalrs the defind tions of conbrel varables
uted inboth the initial 2nd subsegquent Fegreision stages. These appendices senve bo provide estential
rexeanch reference materials.




Etimatran hinmegy

The Teo-Stage Least Squares {2505} method was used in this study bo address potential andogeneity
isswes i research on the impact of digital transformation on incusive growth. Endageneity poours
when there |3 reverse causality betwean variables within an analybical moded, which may affect
research outcomes | Mogstad of al., 2021; Pacind & Windmeljer, 2006, In thiscontext, there is condern
that researched variables such as digital transformation ard inchisive growth may interac with one
ancther, potentially introducing bias in regression analysis. 1t is coritical 1o note that digital
trarsformation is endogenows rather than exogenows {see, e.g., Doyar et al | 2023 Rath et al, 3013
Scheerder et al, 2017). To addre=y this endageneity, a careful analytical appraach, such as the 1515
method, s required to lsolate and understand the true impact of digital marsformation on Incksive
gErowwth,

The 251& method iz a statistical methad for dealing with endogeneity sswees. A two-stage aralysis =
used it this method. In the first siage, the endogenows warizble, digital transformation (DT, &
regrassed agalnst external instrumental vaniables ke accountability (AL, vl Bhertles [(CL1, and the
nde of law (RL1, The first-stage regression takes the fallowing basic form;

DTy = ag + oy DTy + @ghkiy + £3CL0g + @gRLE 4 + & 13)

All pxternal irstruments with a one-year lag dre used in eguetion (3} to help mest the esogensity
assumption (Bellemare et al. 2017) This assumption states that mstruments should nat be corrala ted
with the maodel's errer berrm. It i uwelly easier to assume that disturbances in previous periods are
urnioorngl e with the currant instrsmental variables when wsing Gana from previows periods. Becauss
the data used are time sedies, lag dependent varlables (0T, _; 1 are abo used as internal anstruments
because they exhibit better statistical prapertios, such as statonarty, tham unprocessed data

The predicted outcomes from the fist stage {.ﬁ'i"] are then wed as mdependent wariablas in the
regression examining the relationship between the endogenous varizble, dig#éal transfarmation, and
The guicomse varable, indusiee prowth, Im the second sTage. The following is the equatan form for
the second stage

IG[ - E;. +||2'|I[F?;I + lﬁlgllfl'f_| + ﬂ‘:l_h T |[l;-||:ﬂ5r + JqFﬂIr + E’.DIL.I + L fﬂ:l

where, indusive growth (45 & influenced not only by the end ogenous variable, digital transformation
(f7T3, bust alen by comtrol wariables such 35 inflation (17, gross domestic savings (G05), foreign direct
imvestmert (FO)), and oil reats (GIL). Similar o equation (3), indusive prowthis also affacted by lags
of Its dependent varizhle (105, ), with the expectation that the stationarity properties of the time
series data used can be obtained.

A weak instrement test was performed in accordance with the 1508 procedure by comparing the
Klaiberper-5 aap F-itatistic with a Stock-Yopo critical value of 1638 in the first-slage regression |ses
Klzibergen & Paap, 2006 and Stock & Yoga, 2005, respectively). This step is critical to ensuring that
the instruments used in the analysi ara robust enough o deal with endogensity Bswes. If The
Klalbergen-Paap F-stabistlc excaeds the oritical Stock-Yogo value, the Instrurents used ane strong
ancigh to suppor the analysis and redice potential bias in regression resulis,

Furthermore, becsuse this fudy wmes Hre series data, regrassion disgrostics are reguired. The Durbin
Test can beused to detact autocorralation in regression reslduats, indicating dependance among time
series observations  (Akter, 2014) Signifcamt Durbin Test results irdicate the presence of
autocorralation, which reguires further insestigation. The Breusch-Pagan/Cook-Wesbheng test ran ako
be used to test for heteroskedasticity in the dats |Rsfkauskas & Zuokas, H07). Significant results from




thistest indicate imbalances in the varation of resldeals over time, negessitating further corsideration
im the analyss of regression results, By performeng these regression dlagnostics, we can ensure that
the fundamental assumptaons of regression are met, Ehareby increasing the relizhility of the

regression analysls resulis,

Results

This section will firkt explin the ndicators that are dominant m forming the aggregate indox of digital
traraformation ard inclusive gprowth before discussing the estimation results of the endogenous
impact of digital rransformation on incusive prowth. To enhance understanding within the conieaxt of
this analysis, detalled explanations of each indicator’s comtributions will be provided. The gesl & o
identify oy components that are critical 1o Indonesa’s FCA of digital transformation and inchsive

Erowth,

The PCA results suggest the possibilicy of two maln components, as Indicated by olgenvalues groater
than ane in the second component |see Figure 1a), Howewer, ooy the first component has been
chosen for further imestigation for the puerposes of this study. This cholce & supported by an
associated Bha value of 58.07%, indicating that the majarity falmost ten-thirds) of the indicators used
in constructing the . agpregate digital transtormation index are encapsulated within the first
compoient. Hotsbly, the indicatar measuring medium and high-tech manufacturing value addad
1073 ) contributes significantly to the formation of the first companent [see Figure b} This suggests
that the variance m the dightal transformation indices used In this stady is prmarily accown ted for by
value added in medium and high-tech manufacturing,

i) Eigenwalues {b) First Companent Bigenveciors
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Furthermore, the PCA results shiow that ondy one significant maln componaent s formesd, with the first
component having an eigenvalee greater than one {see Fgure 1a). The indicators of per capita GDP
grovth (f & 1 and poverty alleviatien (100 = Gy hawe significant eigemectars in the contear of the
first component (compenent 1), Indicatieg that they contribute the mest to the fermation of this
component. In confrasy, the indicators of ineguality (100 = JG:) and wnempiyment (100 = 16,)
improwement contribute less to indlusive growth (see Figure 2b), In other words, in this conbed,
Inclusiee growth is more domanantly defined as growth accompaniled by poverty alleuistion, whereas
improssements ininequality and uemployment contribute less and play a smaller rolein representing
imclusiee proethin Indomasia,
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To test for causality, the resuks of calculating the aggregate indices of digital transformation and
il ustve grovet® are esrimatad dsing the 2505 method, Before condudning the aspmation. studies must
exarming classical assumptions, such as sutocorrelation ard hateroskedasticity, using the Durkin test
and the Brewsch-Pagan/Cook-Weisherg test on time seres data. According to Table 1 and 2, theoe is
no patential autocarrelation or heteraskedasticity in the first and second stage regressions. The
results al the Durbin and Brews ch-Pagan/Oock-Weisherg pests, wihich do fot reject the mull ypothesis,
demonstrate this. fs o reswlt, this dakta show's no carrelation of residissls across observation vears and
hes constant varianca, Thie enables alourale tme series estimaran.

Furthermore, the endogeneity test in the instrumental wariable test is indicated by the Kleibergen-
Paap F-statistic significantly excoeding the Stock-Yogo critical vadue. This shows that the Enstruments
used are thowght to be reliable for dealing with edopensity issues. &y 8 result, estimation wing the
2505 method can be performed with sufficient confidence and wield maore sccurate results whan
testing the case-and-effect relatienship between digtal transformation and Inclusive growth, This
lays @ solid foundation {or Further irvestigations into the impact of digital tansformation on inchisive
growth in Indonesia.

Table 1 displays the results of the firststage regression, (Bustratng the estimation of digital
tramsformation detenminants in Indoneca. @With a significanca level of 1%, the estimation results show
that the presvigus year's digital transformation [D7;_; } has a sighificant and positive influ=nce on the
aurrent dipha transformation (D7, ). both in the abspace of conbnol variabies (as sesn n columpd )
and wihen control varisbles (as ceanin cofumn 2) gre indeded. Thess coefliciant values indicate that
] I!l'IE—E[EI"I-I!-EI"I:I-ﬂE.'HHﬂI'I infraaca in digital transtormation from the previows year will recult ina D97
1o 100 standard deviation increase in digital transformatian this year, According to these findings, a
high lewal of digital transformation the previous year s followed by a sgnificant increase in digisal
transformation the following wear. Howeswer, a: indicated by coeflicient walees that are not
significantly gittarent from aro, the factor ane-year |ag of aooountabiling I:.'HE WA chdl liheriies
(CLi; 1), and rude of law (RLI. ] has no signifizant influence on this year's digital transformation
[IJT.:.:I I ather wonds, the three external instruments ried da ot provide enoagh evidanoe To
atequately explain curnent @igital transformation,




Table 1: Digital Transformation Determinants In Indonegs
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The impact of apdogenausy-dreen digital trancformation and other factors on inclusive growth in
Indonesia iz estimated in Table 2. The estimation results show that endogenously-driven digaal
trarsfarmatian (07; | has a significant and paseie impact on inclusiee grosth (165, ], bath when onily
the ore-year lag of inclusie growth is considered (a5 choven in columa 1) and when varicus contngl
varlables are ncluded {as shown In column 2}, with a significance level of 10%. The coefficlent values
indicatme that each onp-stardard-deviation increase m digisal transformation keads o an increase in
inclusive growth of approximasely 012 to 0.13 standard dewviations. Furthermore, the lagged
dependent variable ([F,_;) has significant and positive effedts on Inclusive growth {10, ], whether
mnsidered independontly (colma 1) or with the incluson of conteel variables {tolumn 2. This
suggasts that inchisive growth has persistent effects. in comparisan, with a significance el of 1%,
indlation {[.] has a significantrand negative mpact on inclsive growth ({6 ). Acoording to the
mefficient salues, each one-standard<evation increase In nflation educes inchusse groavih by
appraximately 0.02 standard deviations. Control vanables such as gross domestie saving (05, ), net
inflaw of foregn direce imeestment (FIV, ), and il rents {04 ) have no significant effects oninclusive
growth. In other words, the effect of these three control variables @ statistically indistin guishable fram
ricigch

Discussion

Key Contributor to the Progress of Digital Tramsformation and lnclusive Growth

Flgure 3(a) depicts the evolution of the Digital Transfarmation Index calculated using Pringlpal
Component Analysis (PCA) For the period 1080.2011, reflecting a journey that began with low negative
waluss at the start of the pediod, indicating early challenges in digial technology adoptan. Faliwing
that, 3 positive transition occurred at the turm of the twenty-first centurny, Indeating an improvement
indigital technology adoption, and significant positae progress was made during the H010s, reflecting
an accederatson in digital-transformation. The index peaked n 2020-2031, when it expenienced 3
dramatic incrgase due to the COMID-1% pandemd and a slgnificant increase In the wse of dighal
technalagy. This esomplifies how global chamges ard technological trends can impact the rate and
directicn of digital ramsformaton,

Medwm and high-tech manufacturing is critkcal to Indonesia's digital transformation becasse © not
anly camtributes ta the production of high-tech technology, which serves ax the foundation of digital
infrastruckwre, but it abko promotes the development of local capabilities, inmovation, amd economic
walue addition (Rahardja er &, 2012}, Whils indicanars siech 22 the proportion of mablle subeoribers,
fimegd-Ane subseriptions, and Internet users refiect population technalogy adoption, the manufacturing
sectar's contribution in producing the necesiary hardware and eguipment is critical to digital
trarsformation (Delera et al, 2022), Exports of ICT goods and services, as well as private secior
parbicpation in teiecommusaications, an the othar kand, are cnitical, but they are more dicsely related
to business and trade than to the fundemental development of digital infrastructure, Exports of ICT
qnn:ls and fervices, as wall B8 privats sactor participation in talatommanicarlons, an the other hand,
are critical, but they are more clasely related to business and trade than to the fundamental
deeslopment of digital infrastrecture. As @ result, medium and high<tech marufacturing beoomes a
koy driver of I ndomesia's broader digital economic growth,

Flgure 3{b} portrays the Incluske Growth index calculated wsing Principal Component Analysis (PCA|
for the pericgd 1580-2021, reflecting indoresia's evalutionary journey towards mare inchsive
acomamic grawth. Megative values at the start of the period indicated uneven growth, but gradual
improvement ouer time, particetarly in the early twenty-first centurg, reflects efforts to improve the
distribution of ecoramic benefits. Significant progress was made in the 3010, indicating success in




achieving mofe aguianie ecopomic growth, passibly theough maore mclisive seclal and economic
initiatives, Although stability was observed in 2020-2021, sustained efforts are required to ensure that
aconamic groath is ewenly distributed across all segments of the iIndonesian population, allowing all

gdtizens (o reap the benefits,

When compared 1o the reduction of irequality and wnemplovyment, economic growth amd poverty
dllesmtion emerge as the primary contributors o indusive growth i indoreca. This is due to the fact
that the Inclusive Growih Index favours averall population income and welfare mpravement over
income distribution or kower unemaloyment rates. Because of the strictural changes requirad in the
econamy and the implementatian of effective redistributiee policies, redwcing ineguality often takes
a longer time frame to manifest im the Inclushe Grawth Index |Heshmatl er al, 200% Sen, 2014},
Ferthermore, while rediscng uremployment has a mare direck impact an the Inclusive Growth Index,
when econamic growth and poverty alleviation are pursuet effectively, they naturally create nes jobs
and apportunities, which reduce unemaloyment. As a result, an initial foous on eonomic growth and
pouerty alleaation is frequently regarded as a oritical first stepin laying a solid foundation forinchsive

digital transfarmation in Indonesia.
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Figure 3: The Fwalumon of Digital Trarstormation and Inclusive Growth in indanesia

The key contributor to the evolulion of digital ramsformation ard incusive growth & crucial in
explaining The causal machanksm that amables digical rarsformation o have an Impact on incushe
groneth In inddonesia. In the subseguent section, we will take on the comples relationship beteeen
these Bwo critical elements and explain how digital transformation can effectively drive inchsive
growthin the Indonesian context.

The Determinant of Digital Transformation and Its Impact on Inclusive Growth

Tha findings of this study peint cut tha critical roles of bath internal and external factors in shaping
digital transformation, particularly in the Mediom and High-Tech Manutacturing soctar. This
discussion will g0 inta detail abour why Intemal factons, particstarly the representation of digical
trarsfprmatian from the presvious wear, have o greater impact on this yvear's dgital transfarmation,
External factors such as accountabdiy, civil libertes, and the nde of l@w, on the other hand, appear
1o hawe less influence than Internal factors In the contest of digital transfermation,

Previows studies by Ao (1962 and Boweche (2017 supposs these findings, emphastsing the
importance of learrdng from the previcus vear's transformation Inonder to drive change the follpwing




year, Drgamisations that are capanle of ewaluatng the Implementation of pew technologies and
restructuring past processes ane more [kely to (dentify Innovation oppartunities. and efflciencles in
tha ongning transformation. Internal factors, particularly through a combinuows learning approac, lay

the groundveork far better results in the coming wear.
The findings of this stiedy are supported by pressous studies corducted by Van Looy (2020), which

confirm that nternal facors have a more immediate impact on the current year's digital
traraformation. Organisations that are sdept at optimising internal processes, increasing productivity,
andd successfully implementing new Erchraloges are better pasibioned o navigate market changes
and innovation demands. The internal capacity of a firm 1o maximise s potential & freguently what
drives sucoess indigital trarsformation

Nonetheless, prinr research highliphts the imporaree of external factors in driving  digital
traraformation {as evidenced by Pearson & Waimnwright, 2013, investigating accountability; Raa, 2013,
imrestigating civil Tberties; dan Myovella et al., 2021, investigating rule of law and segulations). While
this stady suggests that external factors such as accountablliy, chall lberties, and the rule of law may
not have immediate effects an the ongoing year's digital transformation, previows stueties take 2
different approach. These external factors may have a greater impact en the macroeconomic context
angd averall business ervirpnmant, doth of which doree digits] tramsformation,

Freviows research on the role of edernal faciors has abo sugpesied that accountabiiity and cadl
liberties cam shape a stable and transparent business ervironment (AFonso-Gil et al., DI4; Barry &
DiGiwseppe, 2019}, Policy measures that promote the rule of aw can help to create the safeguards
needed forintellectual property rights and innovation {Mingaleva E Mirskikh, 2013}, Athough thesr
effects rmay not be immediately vistble and may tabe time to manifest, these factars contribute bo an
arironment condudve to l:'-ﬂ't-a' transformation,

By bringing together tha findings of this study with those of pravious studies, a more comprehensive
and intricate picture of digital transformation emenges. At last, digital transformation in the Medium
and High-Tech Marufaciuring sector this year is influented by the piwotal rodes of inbernal factors,
particubarly leamin g and chianges from the previows year, While the impact of eaternal factors such as
acoountability, civil libarties, and the rule of Gw may not be readily apparent in this year's
trarsformatian, their role in shaping a business envircnment suppartive of digital transformation
ramains imporkant in the long ran

Fuerthermore, this study found that digital transformation plays a significant mie in drivng Inchsve
growth in Indonesia. In the context of digital tramsformation, the Medium and High-Tech
tanufaciuring sectar has been the primary focus n understanding how the adoption of digital
technalogy can bring positive changes to the Indonesian economy. Inclusive growth, which inchedes
mode equitaie distribution of economic berelits and poverty reduction, has emerged a5 a central
goal in Indonesla’s efforts to implement digital transformation across warlows  sectors. Two
mechanizms are progosed in this stedy to explain the realsation of inclusive growth throsgh digiad
trarsformation.

The first mechaniom that explaing how digital transfarmation in the Medium and High-Tech
Manufactuning sector can accelerate indusive growih i indonesia is economic growth acceleration,
This fimding = consistant with previows research that found a pasitive relationship between digital
technology adoption ard economic growth, Accomding to Ochoa-limensz et al, (2022), countres that
effectively adopt digital techmology hawe highor coonomic groath rates. &s a3 reswlt, digital




trarsformation In the medium and high-tech manifacturing sectors has the potentlal to positively
contribune to Indenesia's iIndusive growth by increasing production efficlency and productivit,

The second mechanism elecdating the robe ol digital transformation in poverty sllsvistion fits in with
previows research findings. Burganay &t al. (30332), Kaplirsky (3011). and Lee & Rodriguez-Pose (2016)
found that accass to and use of dighal technology may redece ineguality and poverty. Wage increasas
in thar Bpdium and High-Tedh Manufacturng secior may be stmulated by the digital transformation
represented by the sector’s growth. With increased labowr market competition, firms may compete
to attract and retain skilled workers by oHering higher wages and better wading conditions. This can
have a direct impact an low-income workers' living standards. The techinical skills gained in this sector
can alsa be transferred 1o the larger community, creating new oppartunities for tachnology training
ard arning amang disadvantaged howsahalds,

Comparzons with previgus research, on the other hand, highlight some potentaal disagreements.
According o the research of Acemogly & Restrepa (2013) the adoprion of digital technalogy may
replace human labowr, particulary in routire and repetithee 1asks, This could lead b0 job insecurity for
Iprmer-skilled workers and contnbute to structeral wnemployment (acemegle & Kestregn, 2020), To
aenid socictal disparities in this digital era, it is critical that the implementation of digial
trarsfnrmation be balanced with relevant skill training and development programmes.

Ukimately, the mechanlsms of scoslrating economic growth and poverty allevation gererated by
digital transformatian in the Mediom and High-Tech Manufactunng sector are consistent with
previous research findings that show the positive affects of digital technology on ecanomic growth
and poverty alleviation. Howewver, the displacement of human labour by techrology has the patential
to cause candlicl. As a resull, the mpleEmentation of digital trensformation should be guided by
halarce, rking into account skill training sspects and worker profe<tian to ensure that its benefits ara
Tt by all sepmants of society

Other Factors Influencing Inclusive Growth Besides Digital Transformation

Apart from digital transformation, there are several ather factors that have the potential to infuence
ingluswe growth, The resdts of this study show that inflation has a regatve impact on Inclishe
growth. When inflation rates reach a certain level, there is a rick of erading individual purchasing
power, particularty amang those with lowes incomes [Essterly & Fisches, 2001} Consumers are forced
o spend A significant portion of thedr inoms jst 10 mmaintain thed curmept DoPsUmpiion pathernd,
resulting In loser guality of life and limited aooess to essentlal goods and services [Du & Kamalkura,
2008} dhervarables, such as Grass Domastic Savings (G0S ), Fareign Direct Investment (F O, and O
fents, on the ather hand, have proven to make anly mingr contrbutions to enharcing Inchishe
growth.

‘When Gross Oomestic Savings (GO are examined, # becomes clear thak higher savings rates do not
imherently transate into parallel improvements In incluse growth, In other words, while higher
sawingsindicate more frugal econamic behaviowr, this correlation does nat always resisit in significant
inclusree growth autcomes. In this context, the effective wse of accumudated savings or strategic
invectnents in producive andeavours emarges 25 a critical 1acmor in achisving tangible bemafils for
soCieby a5 a whole,

The samevholds true for FDI inflows Despite being widely regarded 2 2 oritical catabyst for econcmic
growth, the relatanship bersesn FOI and inclusive growth is far Trom universal. The impactof FOIL an
inclusieity can vary significantly depending on how carefully critical factors ke equitable incomea
distribution and the pravision of respectable employment opportunities are taken Inkg acopunt, As a




resiplt, it & entlgal to ke a nuanced approach that considers these oritical factors when assessing the
impact of FDI on inclushee growth,

Similarly, the complexities of the relationship betwesn ail rents and indusive growih emerge. While
ravanues from ol sports (common by referrad to a5 oll rets) may appear advantageous at firsk, their
trarslation into consistent ard signifaant advances i inclusise growth is not guarantesd, The rellance
an il revenues can cawse adverse economic fluctuations within communeties and may even stymie
sincere efforts 1o aleviate paverty. To effectively harness the potential berefits of oil revenues while
arsuring sustainable and mchesae growth, a thorough understanding of the contesxt and prudent
resoUrce management ane requined.

i the end, this study not ondy emphasises the adverse impacis of indlation on inclushee growth, but it
alzo confirms the limited effects of factors such as Gross Domestic Savings (G0O%), Forelgn Direct
Inwestment [FDI) infloas, and Qil Rents an increasing inclusiity. These findings highlight the
importance of a comprehensise policy framewsork that takes o account & wide range of factors in
order to foster swstamatle and equitable economic growth that benedits all segments of society

Conclusions

The research firefings conclude that medium and high-tech manufactuning play a critical roke in
reafising digital transformation, while GDP per capita growth and poverty slleviation emerge as
primary wontributors to messuring Inclushee groseth In Indonesia. Most importantly, this study
wmncludes that the benedicial impact of digital trarsformation = primarily elucidated by how the
miedium and hgh-rech manulaciurng Semors can stmutate inclashea Erowth, particutary in tarms of
incraacing GOP per capita and reductng poverty, It impact (s dosely related m the previous year's
digital transfarmation status,

Based an these findings, this sbudy proposes two majar points. Firstly, because digital transformation
15 inextricakly linkad to prior digtalization Rarmeng procasses, 1T |I'|1F|E'l"-ﬂ-|'|'l!' to foster the ability to
understand ard apoly lessons karned from prevdous soperiences 33 a solld foundation for a maore
affectrer digital transfoarmaton journey. Llearning from previowss endeavours provides wluable
gusdance on what works, what needs to be modded, and how to deal with chalenges that may arse
when embracing new technalogies. Internal capaoity develepment and organisational adaptation to
technological advances become oritical comporents in maximising  the benefiis of digital
Transformatian. LEUEF&IiFﬂ past insiphes alloas n:ganuahms o avold makeng the same mistakeas,
implement smarter approaches, and hecoms better prepared to address ongaing changos In the

constanty evolving digital ora

Zacondly, once the medium and hgh-tech ranufacturing seciors have a sofid foundation in digital
trarsformatian, itis of the utmost iImporance to ingrease the ingusiveness of aconamic growth in
thess sactors, particularhy for imposerished poor households. The recommended policy maasures to
improse economic Incleshvity in the medium and high-tech manufacturing sectors for disadvantaged
pomestions include establishing affardable community-based trainng centres, offering Sraining
pragrammes that align with labour market needs, promating partnerships between training centres
and ndwstries, and providing edecation subsidies fodused on lilelong learming.

However, the limitatiors of this study must be acknowiedged, The scope of this research is primarily
facused an the Indoresian conktent, and it may not fully encompass the nuances of digital
trarsformation and inclusive growth across various reglons o Cownirles. Furthermore, wiile the study
ermphaskes the importance of intemal factors and pror learning experiences, futere research can




delve dappar Into specfic strateples and mechanisms that organsatians cam iImplement to stimulate
hands-on learning practises and facilitaoe dgital transformation,

Future research should aim bo brosden the scope of study by incorporating comparstive analyses of
digital fransfarmation and its Impact on nclushe growth across vardaus countries and seciors.
Furthermore,  irvestigating the rodes of government polikces, regulatory framewnrks and
collabarations between the public and private sectors in promoting indusive digital transfarmation
can provide policymakers and practitioners with valuable insights. Following that, investigating the
potential challenges and aoppartunities ansing from the integration of emerging techralogies such as
artificial intelligence and blockchain within the context of inclusive growth will provide a more
comprehensive understanding of the subject. Future ressarch can pave the way far mare effective
strateges to harness the power of digtal transfarmation for incluske and sustaimable economic
deeplaopment by addressng these issees,
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