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JEL Classification: 033
T'ynaean Inopa

BILJIUB IH®OPMAIIMHO-KOMYHIKAILIHHUX
TEXHOJIOI'TA HA PETTOHAJIBHE EKOHOMIYHE
3POCTAHHS B IHJIOHE3II

Crorozsi iHpOpMaIiiTHO-KOMYHIKaIliHI TEXHOJOTii CTar0Th
Ba)KJTUBOIO YaCTHHOIO €KOHOMIYHOTO PO3BHUTKY. [IIBHIKMIT PO3BUTOK
iH(pOpMaIIHHUX 1 KOMYHIKAI[ITHUX TEXHOJIOTIH 3MIHUB CIIOCIO KUTTS
1H/IOHE31CHKOT0 CYCIJILCTBA B CUILCHKIM a00 B MiCBbKil MiCIIEBOCTI.
e BimOymocs, OCKUTBKM HAasSBHICTh PI3HOMaHITHHX MpOTrpam
COIIAIbHMX MeJia IIBUAKO TomupioBanacsa. Kpim Toro, 1ei
PO3BUTOK aBTOMAaTHYHO BIUIMHYB Ha 3pPOCTaHHS pEriOHAIBHOI
exoHoMiku. lle mocmipkeHHS BiJ3HAYWIO BIUIMB iHQOpMAIliitHO-
KOMYHIKAI[IHHMX TEXHOJIOTH Ha €KOHOMIUHE 3pocTaHHs B IHI0HE3I],
ske Oyno mpencrasieno Baptictio BBII y 33 nposinnisx [anonesii y
2014 Tta 2015 pokax. 3pa3koMm Oylu KOPUCTYBaui CTiIBHUKOBHX
TenedoHiB, JOMOTOCIIOAAPCTBA 3 TOCTYIIOM JI0 IHTepHETY,
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JIOMOTOCIIOZIAPCTBA, SIKIi BHKOPHUCTOBYIOTH JOCTYNn A0 IHTepHeTy,
SIKMH IIPEICTABISIB COOOI0 TOMOTOCIIONAPCTBO, SIKE KOPUCTYBAJIOCS
[HTEpHETOM MPOTATOM OCTAaHHIX TPHOX MICSIIIB, JOMOTOCIONAPCTBO,
IO BOJIOJNO KOMITIOTEPOM 1 MOTJIO YIPAaBISATH KOMI'IOTEPOM, i
JIOMOTOCTIONAPCTBO 3 TpoBimHUM TenedoHoMm. Lle mocmimkeHHs
PO3TISHYJIO KOXHY KaTeropilo 3pa3KiB 1 MOpIiBHAIO IX, MI00
BU3HAYUTH BIUTUB Ha BAJIOBHH PETiOHAJIbHUN BHYTPILIHIA MPOIYKT.
Hani 006pobisurcs 3a momoMororo mporpamu SmartPLS Bepcii 3.2.7.
PesynpraTti mokazanm, mo Kateropiss BUOIPKH, sIKa 3HAYHOIO MipOIO
BIUIMHYJIa Ha BAJOBHH PETiIOHANBHUI BHYTpPIlIHINA mponykT, Oyna
JIOMOTOCIIOZIAPCTBOM, SIK€ BUKOPHCTOBYBasio [HTEpHET, TOMI sIK iHII
Kareropii He Majau 3HayHOro BIMBY. Ha koxse 1% mninBuineHHS
pPOCTY JIOMOTOCIIONAPCTB, IO BHKOPUCTOBYE IHTepHET, Oyno O
ctuMynboBaHo 0,66% BanoBOro PETiOHAIBLHOTO BHYTPILIHBOTO
npoaykry. HesBaxaroum Ha Te, 1m0 0Oaratro IOMOroCHOIapCTB
KOPUCTYBJIUCS JOCTYIOM 10 [HTEepHeTy, Lile HE MaJl0 HO3UTHBHOTO
BIUINBY  Ha  CKOHOMIYHMH  pO3BUTOK, sIkOW  [HTepHer
BUKOPUCTOBYBaBCsl pigko. Tomy, SKIIO perioH Oakae MONIIMIIUTH
CBOE €KOHOMIYHE 3pOCTAaHHS Ha PETiOHAIBHOMY piBHI, II€ MOXHA
3po0MTH 32 paxyHOK 30iJbILICHHS BUKOPUCTaHHsS [HTEpHETY B
JIOMOTOCIIOJIAPCTBAX.

Kntouoei  cnosa:  BaOBWI  BHYTpPIMIHIA  TPOJIYKT,
perioHaNIbHUH TPOAYKT, iHGOpMaIliiiHi TexHoJoril, KOMyHiKaIiiHi
TEXHOJIOT11, EKOHOMIYHE 3POCTAHHS, JOCTYII 10 [HTepHETY.

Gunawan Indra

THE EFFECT OF INFORMATION & COMMUNICATION
TECHNOLOGY TOWARDS REGIONAL ECONOMIC
GROWTH IN INDONESIA

Nowadays, information and communication technology is
becoming important part within the economic development. The
rapid development of information and communication technology
has changed the lifestyle of Indonesian society, either in rural or
urban area. This occurred since the presence of the variety of social
media applications spread rapidly. Furthermore, this development
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was automatically affected the growth of regional economy. This
study observed the influence of information and communication
technology towards regional economic growth in Indonesia that was
represented by value of Gross Regional Domestic Product in 33
provinces in Indonesia in 2014 and 2015. The variable of information
and communication technology was obtained by purposive sampling.
The sample were cellular phone users, household with internet
access, household that use internet access which represented by the
household that accessed internet in last three months, household that
had and could operated computer, and household that had wired
telephone. This study examined each sample category and compared
them to identify the effect toward Gross Regional Domestic Product.
The data were processed using SmartPLS software version 3.2.7. The
results showed that sample category that significantly affected Gross
Regional Domestic Product was the household that used internet,
while the other categories did not have significant influence. For
every 1% enhancement of household growth that used internet would
encourage 0.66% of Gross Regional Domestic Product. Even though,
many household used internet access, it did not have positive impact
on economic development if the internet was rarely used. Therefore,
if a region wanted to improve its regional economic growth, it can be
done by increasing the use of internet household.

Keyword: gross domestic product, regional product,
information technology, communication technology, economic
growth, internet access.

T'ynasean Huopa

BJINSIHUE UH®OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOT U HA
PEIT'MOHAJIBHBIN S)KOHOMUWYECKHUU POCT B
HUHJOHE3UU

CCI‘OZIHSI I/IH(i) OPMAIMOHHO-KOMMYHHKAIITMOHHBIC TEXHOJIOI'MU

CTAaHOBATCS BAXHOH 4YacThI0 SKOHOMHYCCKOTO pa3BUTHA. BLICTpOC
pa3BUTUC I/IH(I)OpMaI_II/IOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOI Uit
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M3MEHIT 00pa3 KU3HHU WHIOHE3UICKOTrO O0IIeCTBa, WM B CEBLCKON TN
B TOPOACKOM MECTHOCTH. OTO MPOM3OLUIO, IOCKOJbKY HAJIMUYKE
Pa3IUYHBIX TPOrPaMM COLHAIBHBIX MEIHa OBICTPO PacIpOCTPaHSIIACD.
Kpome Toro, srto pas3BuTHE aBTOMATHMYECKH TIOBIMSJI HA pPOCT
PETMOHAJIBHON SKOHOMHKH. OJTO HCCJIEIOBAaHHE OTMETHJIO BIIMSIHUE
HH()OPMAITMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTW Ha SKOHOMHYECKHI
poct B UHnoHe3uH, KoTopoe ObLIO mpeacTaricHo croumocTthio BBIT B 33
npoBuHIsIX Mamonesmn B 2014 m 2015 romax. OOpasioM ObLTH
T0JIb30BaTENI COTOBBIX TENE(POHOB, JOMOXO3SHCTBA C JOCTYIIOM K
HurepHeTy, AOMOXO34KCTBA, WCHONB3YIOT JocTyn K HHTepHery,
KOTOPBIM TMPENCTaBIsl cOO0M OMOXO3SIHCTBO, KOTOPOE IMOJIB30BATIOCh
WuTepHeToM B TeUeHHE MOCIAECTHUX TPEX MECALEB, JOMOXO3SIMCTBO,
o0JajiaBliee KOMITBIOTEPOM W MOIJIO YMPaBISATh KOMITBIOTEPOM, H
JIOMOXO3ICTBO C TPOBOAHBIM TeNe()OHOM. OITO  HCCIEOBAHHE
paccMOTPENO KaKAYI0 KaTeTOpHIO OOpasloB M CPaBHUIIO WX, YTOOBI
OIPEAEINUTh BIMSHUE HA BaJIOBOW PETMOHAIBHBIA BHYTPEHHUN MPOMYKT.
JlanHbie 00pabaThIBAIMCH C TIOMOIIBIO Tporpammbl SmartPLS Bepcuun
3.2.7. Pe3ynbTarhl MOKa3alnW, YTO KaTEropusl BBHIOOPKH, KOTOpas B
3HAUUTENBHOM CTENEHH TMOBIMSJIAa HAa BwIOBOM  PETMOHAIBHBIN
BHYTPEHHUI TMPOIYKT, OblIa IOMOXO3SHCTBOM, KOTOPOE HCIOB30BAIO
WntepHet, Torma Kak JApyrue KaTeTOpUM HE WMENM 3HAYUTENIBHOTO
BivsiHusL. Ha kaxxapriil 1% moBblLIeHHs pocTa JOMOXO3SIMCTB, UCIIOIb3YET
Wnrepnert, Obuto Obl cTuMysmpoBaHo 0,66% BalOBOro0 pervOHANBHOTO
BHYTpPEHHEr0 TpoaykTa. HecMoTps Ha TO, 4TO MHOTHE JOMOXO3SHCTB
MOJIB30BAITCH JOCTYNOM K MIHTEpHETY, 3TO HE MMEJO MOT0KUTEIBHOTO
BIMSIHMS Ha OKOHOMHMYECKOE pa3BUTHE, €CIM Obl  HWHTEpHET
rcronb3oBaicst peaxo. [loaTomy, ecrmu pernoH Xod4eT YIyYIIMTh CBOM
SKOHOMUYECKHI POCT Ha PETHOHAIILHOM YPOBHE, 3TO MOXKHO CIIeaTh 3a
CUET YBEIMYEHHUS UCTIOJIb30BaHMUs HHTEPHET-IOMOXO3SMCTB.

Knioueevie  cnoea.  BaIOBBI  BHYTPEHHUH  IIPOJIYKT,
pEerHOHATBHBIN MPOIYKT, UHQOPMaIOHHEIE TEXHOJIOTHH,
KOMMYHHKAIIHUOHHBIE TEXHOJOTMH, SKOHOMHUYECKHH POCT, JOCTYN K
WnTepnery.
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Introduction. Information and communication technology is
an important matter in economic development, either in a country or
region. Almost all families now are using telephone, hand-phone,
smart-phone, computer and internet to conduct business or to offer
service and in every activity in daily life. There are many changes
resulted from the use of information and communication technology
in daily life, either facilitate the communication or facilitate and
enhance the data processing ability. Through information and
communication technology software, people could find, explore,
analyze and exchange information efficiently and effectively. It also
enhances the productivity in industry world by changing the way
people promote the product using digital advertisement, such as the
use of algorithm. The use of algorithm can provide advertisement or
promotion in more accurate way to the consumers. Thus, the product
can only be visible and offered to people who really interest on the
product. People can also choose what kind of advertisement or
promotion they will get.

Information and communication technology also push the
appearance of payment systems and electronic financial transaction
which facilitate the transaction between seller and buyer, such as E-
Banking, Phone Banking, Internet Banking, SMS Banking, and e-
money. Moreover, the appearance of online services, such as online
transportation, including Grab and Gojek, can facilitate people’s
activity with cheap price in wider range. Further, the
telecommunication grows rapidly so that it changes society’s lifestyle
both in city and rural societies. The changing of lifestyle and
behavior was caused by the emergence of various applications, social
media and it is supported by high speed internet access.

Furthermore, there were various affordable smart-phones that
changed society’s lifestyle widely. The behavior changing happened
rapidly and massively because information can spread in spite of
society’s heterogeneity, time and place differences. Thus, it made
information and communication technology greatly affected in daily
life.

According to internet world statistic in 2015, Indonesia was
the eighth of highest internet user countries. It was influenced by the
increase of cellular phone users. In 2015, 88.04% household in
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Indonesia had at least one cellular phone. The amount was higher
than the condition in 2008 that only 51.99%. Contrary, the amount of
household that used wire telephone in 2015 was only registered
4.01%. It highly decreased because in 2008 the household that used
wire telephone was 11.67%.

From the table above, it can be seen that the most rapid
development was on the cellular phone users that increased
continually, until 2015 it was about 56.92%. It showed that people
are willing to spend their salary to get cellular services. Information
and communication technology nowadays is a symbol of
technological revolution and it is the key factor to encourage
economic development in industrial society.
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Figure 1. Information and Communication Technological Indicator
Development in Indonesia, 2011-2015
(Source: Statistics Indonesia, Survey on National Social Economy)

In this study, the researchers examined the effects of
information and communication technology toward regional
economic development that was represented by value of Gross
Regional Domestic Product in 33 provinces in Indonesia. The
variable of Information and Communication Technology was
obtained by purposive sampling. The sample were cellular phone
users, household with internet access, the household that use internet
were represented by the household that accessed internet by last three
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months, the household that had and could operate computer and the
household that had wire telephone. Then, those categories showed
the most significant and the stronger impact on regional economic
development that shown by the value of Gross Regional Domestic
Product.

The productivity of a region is reflected by the domestic
product while the prosperity level could be seen through the income.
Generally, gross regional domestic product is the total added value
produced by the whole business unit within a certain region or total
value of product and service produced inside the domestic region
which continued for society’s final consumption. Gross regional
domestic product on the value of valid price describes the added
value of product and service which counted using prevailing price
every year. While the gross regional domestic product on the value of
constant price shows the added value of product and service which
counted using prevailing price in a certain year as a principle.

Literature Review.The influence of Information and
Communication Technology towards economic growth has been
analyzed by many researchers in last decade. Most of the studies
confirmed the positive effect of Information and Communication
Technology towards economic development before the middle of
1990. Oliner and Sichel (year) used the main component of
information and communication technology such as computer,
software and communication tools including capital and its
occupation as input. Further, they verified the great effect of
information and communication technology toward economic growth
in the end of 1990. However, there were no strong evidence that there
was a positive correlation between information and communication
technology toward economic growth before middle of 1990.
Moreover, Jorgenson and Stiroh (2000) proved the contribution of
information and communication technology toward economic growth
in United States of America. However, it was happened because of
the changing of computer hardware and other services related, not
because of technological change.

Some researches that analyzed on the effect of information and
communication technology towards economic growth had been
conducted by some researchers such as Brynjolfsson and Yang
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(1996); Motohashi (1997); and Kraemer and Dedrick (2001). Jalava
and Pohjola (2002) identified that the usage information and
communication technology and production quality were the most
important factors in the economic growth of United States of
America in 1990. Moreover, they also proved that information and
communication technology improved economic growth in Finland
from 0.3% to 0.7% between early and the end of 1990. Schreyer
(2000) examined the effect of information and communication
technology and its contribution towards economic growth in four
nations such asUnited states of America, Canada and Japan between
1990-1996 was about 0,17% - 0,29%.

Method. The variable of Information and Communication
Technology in this study was obtained by purposive sampling. The
sample were cellular phone users, household with internet access, the
household that use internet were represented by the household that
accessed internet by last three months, the household that had and
could operate computer and the household that had wire telephone.
The data were obtained from Statistics Indonesia in 2014-2015 in 33
provinces in Indonesia. This study examined each sample category
and compared them to identify the effect toward Gross Regional
Domestic Product. The data were proceeded using SmartPLS
software version 3.2.7. The independent variables were each
categories that was compared to the dependent variable that was
economic growth.

Table 1
Model Evaluation Cronbach’s Alpha

Cronbach’s Composite
Variable Alpha Reliability
Internet in house 1 1
Computer 1 1
PDRB Growth 1 1
Internet users 1 1
Cellular phone 1 1
Telephone 1 1
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The output results above illustrated that each variables had
Composite Reliability that was quite high more than 0,7 as
recommended by Straub (1989), and Cronbachs Alpha was high
enough more than 0,7. Thus, it could be concluded that the
construction had good reliability.

Outer Model Measurement.

Convergent Validity as the individual reflection was
categorized as high if it was correlated more than0.70 with the
measured construct. However, preliminary research for the value
measurement as 0.5 to 0.60 was adequate (Chin, 1998). The
following model, all variables were meet standard because they have
1 loading outer value. Discriminant validity, Discriminant validity
could be conducted by checking square value of root of average
variance extracted (AVE). The recommended AVE value was >0,5
(Fornnell and Larcker, 1981). In the following model, all variables
met the standard because they had 1 AVE value. Inner Model
examined the correlation between laten constructs in the model that
identified path coefficient value and its significance level as seen on
the table below. To obtain path coefficient value, bootstrapping was
required to be conducted toward the model:

Tabel 2
Result
Orignal | Sample | Standard T P
Sample [Mean (M) | Deviation | Statistics | Values
©) (STDEV) |(IO/STDE
VI)

Internet in House -- -0.011 0.087 0.302 0.037 0.971
>GRDP
Computer -->GRDP 0.095 0.100 0.118 0.808 0.419
Internet User -->GRDP 0.660 0.571 0.289 2.283 0.023
Cellular Phone -->GRDP | 0.133 0.121 0.238 0.560 0.576
Telephone -->GRDP 0.088 0.089 0.180 0.490 0.624

From the proceeded data above, it can be seen that the
development of household that use internet was the independent
variable that had significant effect that showed P values not more
than 0,05 toward GDRP growth with coefficient as 0,66. Meanwhile,
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the other independent variables did not affect GDRP growth
significantly.

Test of structural model that identified value of R-square that
was goodness-fit model test. The result of R2 was 0.67, 0.33 and 0.19
for latent endogen variable in structural model identified that the
model were “good” “moderate” and “weak”.

Table3
GDRP Growth
Orignal Sample| Sample |Standard | T Statistics
(0)] Mean (M) [Deviation (Io/ P Values
(STDEV)| STDEVI)
GDRP 0,488 0,537 0,086 5,642 0
Growth

Based on the criteria above, it can be concluded that the constructed
model was good. GDRP growth had value of R square as 0,488. The
other variables of GDRP growth that can be explained by other
variables such as in house internet, computer, internet users, cellular
phone, telephone were 48.8%. While 51.2% was explained by other
variables outside this study.

Conclusion. Based on table 1.2, it illustrated that although the
society had internet access but they did not use it, it did not affect
economy. Every 1% enhancement of household that used internet, it
would encourage the growth of Gross Regional Domestic Product as
0.66%.From the data above, it was interesting to observe that the big
amount of cellular phone users did not affect significantly towards
GDRP development. Perhaps, the cellular phone users did not use
their cellular phones for activities that could develop regional
economic growth. For instance, the users used it to access social
media that did not affect economic because it only served social
activity. Yet, this condition required further examination.Thus,
building good ecosystem to increase internet usage must be
established to enhance regional economic development. Good
internet infrastructure in regional area must be maintained. Further,
good internet price and good quality must be maintained to stimulate
people especially household internet.
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Moreover, both central and regional government must regulate
policies that encouraged internet usage in household. The license
facility in enabling infrastructure of information and communication
technology would enhance and widen internet access that
strengthened its quality. This condition encouraged people to use
internet services both in their daily life and in their economic
activities.

Internet provider must determine affordable prices for regional
people. It could attract people to use internet in daily life. Further, the
free internet services for students and academicians would be very
useful for the students. The facility must be provided in public so that
it could be a modern lifestyle that affected society and enhanced the
society to use internet in daily life. Thus, it could emerge multiplier
effect economically. The developed economy would enhance
society’s ability to provide and to utilize internet that positively
affected business in internet services.
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JEL classification: A200, H750, 1250, Q010, R100
Kapoea JT1oboe

JOCTYIIHICTB OCBITHU AK OCHOBA
CTAJIOI'O PO3BUTKY

VY crarTti po3risgaerscsi mpobiieMa JOCTYHHOCTI OCBITH B
paMkax crtagoro po3BuTKy. OCHOBHA TiloTe3a MOJIATae B TOMY, IO
OCBiTa SIK JIOBTOTPHBAJMI MpOIEC, SKUH OyJIye MOCTUK MiXK
MOTEPEAHIM  JIOCBIZIOM Ta HOBMMH MIAXOJaMH 1 TapaHTye
Oe3nepepBHICT y CTBOPEHHI Ta PO3MOBCIOJUKEHHI 3HaHb, NOBUHEH
OyTH (hyHJaAMEHTALHUM ITYHKTOM JIJISI CTAJIOTO PO3BUTKY HE3JIEIKHO
BiJl pIBHS COIIaTbHO-€KOHOMIYHOTO PO3BUTKY KpaiHu. OCHOBHY
yBary NOpUAUICHO aHali3y JAOCTYIHOCTI OCBITH B YKpaiHi, sKa
3a3Haia  BIUIMBY  JeMorpadiuHux  npoOmneM,  EeKOHOMIYHOI
HECTaOIIBHOCTI Ta PAAJHCHKUX Tpaauiid y cdepi OCBITH, IO
notpedye JOBrOTPUBAIOrO Yacy. ABTOD m;[cyMOBye MOTOYHY
CUTYalil0 1 MPOMOHYE PEKOMEHJAL]l 100 PO3B’SI3aHHS CYyYacHUX
po6ieM. JlocaimKeHHs 30cepeKyBaiocs Ha BUTpaTax ypsiLy
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