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Abstract— The demand of Information and Communication of
today world citizen has triggered ICT as rapidly growing
industries in the world. The ICT critical role is significant in
improving people's welfare in the sense of providing services for
competitiveness and high level of efficiency in all aspects of life,
particularly in relation to time and distance. Hence by its nature
ICT industry have contributed in very significant in productivity
and economic growth.

The original correlation of ICT in economic growth model will
be proposed. The statistical data of economic and ICT will be
analyzed to show the correlation. Indonesia will be the study case
to the proposed original model.

Indonesia ICT stats growth rapidly in these recent years, this is
along with the continuing economic growth that put Indonesia
into number 15 in G20 country. The scintillating growth of ICT
users and services industry in Indonesia is has significant
contribution in GDP growth, is not followed by the same
respectable growth in ICT software or hardware Industry
growth, hence result lesser productivity and higher cost on
economic growth.

To conclude, improvement suggestion with the Impact on GDP
and other economic parameters will be proposed.

Index Terms—GDP, ICT, Industry, Trading Balance,
Government Policy.

1. INTRODUCTION

Various studies indicate a very close relationship between
the roles of ICT with a country's economic growth and
illustrate the close linkage between the development of ICT
and economic growth. In this paper we want to propose a
correlation model between ICT and country economic growth,
to have better illustration of the correlation. Indonesia is used
as a study case, as one of the Economic emerging country and
high growth indicators in ICT country.

A. Gross Domestic Prggluct (GDP)

According to [1], GDP measures the market value of final
goods and services produced by resources located in a country
during a specified period, usually one year. GDP can also be

used to study the economy from time to time or to compare
several economies at a 12].

GDP includes only final goods and services, i.e. goods and
services sold to final users. For goods and servEl that are
purchased to be processed again or sold again (Intermediate
goods and services), are not included in GDP calculation to
avoid the problem of double counting, i.e. counting a product
moemn once.

There are two types of GDP, namely:

1. GDP at current prices or nominal GDP, the value of
goods and services produced by a country within a
year valued according to prices prevailing in that year.
GDP at fixed prices or real GDP, the value of goods
and services produced by a country within a year
valued according to prices prevailing in a given year
are so used to assess the goods and services produced
in other years the GDP figures are the result
multiplying the amount of production (Q) and price
(P), if the prices go up from year to year due to
inflation, then the amount of GDP will go up anyway,
91 the increase is not necessarily indicate the amount
of production (real GDP). Possible increase in GDP is
only due to price increases alone, while the volume of
fixed or declining production.

B. The L'ak'u!ﬂ!iwg' GDP
According to [8] there are two kinds of approaches used in

the calculation of GDP, namely:

e Expenditure Approach
According to [8] to understand the expenditure approach
to GDP, we divide into four components of aggregate
expenditure: 1)consumption, 2)investment, 3)government
purchases, and 4)net exports.
In the expenditure approach, the state aggregate
expenditures equal to the sum of consumption, C,
investment I, government purchases, G, and net exports, ie
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Ee value of exports, X, reduced by the value of imports,
M, or (XM).

Summation of these components result in aggregate
expenditures, or GDP:

C +1+ G+ (X-M) = aggregate expenditure = GDP (1)
* Income Approa

According to [8] Income is equal to the sum of aggregate
income received by all resources owner in the economy

(because Ihresources are used in the production
process). So we can say that:

aggregate expenditure = GDP = aggregate income (2)

C. %nmxﬁoﬂ and Communication Technology (ICT)
Indicators and Growth

Information and Communication Technology (ICT) have
contributed in driving the economy with a very significant and
very meaningful in an effort to increase people's welfare. The
basic measurement of ICT existence in one country is covering
as follow [3]:

¢ ICT infrastructure and access as a main indicators

¢  Household and Business users and access

e ICT Industry productivity and employment

e ICT trading, export and import of ICT goods

ICT utilization in education

e Partnership on Measuring ICT for Development was
launched in June 2004, following the first phase of the World
Summit on the Information Society (WSIS). Its current
members are Eurostat, the Interna- tional Telecommunication
Union (ITU), the Organisation for Economic Co-operation and
Development (OECD), the United Nations Conference on
Trade and Development UNCTAD, the United Nations
Department of Economic and Social Affairs (UNDESA), the
United Nations Educational, Scientific and Cultural
Organization (UNESCO) Institute for Statistics (UIS), the
World Bank, and four United Nations Regional Commissions
(the UN Economic Commission for Africa, the UN Economic
Commission for Latin America and the Caribbean, the UN
Economic and Social Commission for Asia and the Pacific, and
the UN Economic and Social Commission for Western Asia)

(91

gxe work of the Partnership is directed towards achieving
internationally comparable and reliable ICT statistics. In order
to achieve this, its members are involved in developing and
maintaining a core list of ICT indicators. Other activities
include the compilation and dissemination of ICT data, and the
provision of technical assistance enabling statistical agencies to
collect data that underlie the core list of ICT indicators.

TABLE L. ICT CorRE INDICATOR FOR INFRASTRUCTURE AND ACCESS [3]

Fixed telephone lines per 100 inhabitants
Maobik eellularielephone subscriptions per 1) inhabitanis
Fixed Internet subscribers per 1) infuabitanis
Fixed broad band Internet subscribers per | 00 inhabitanis
Maobile broadband subscriptions per LX) inhabitants
International Internet bandwidth peri i bi

P of the population eovered by a mobile cellular neiwork
Fixed Internet access tariffs per month:
A9 Maohile cellular telephone prepaid tariffs per month

| !lii | Percentage of localities with public Internet access centers {PIACs) |

The ICT indicators for how the household, business, and
education, access and use ICT is narrowly consider in this
paper due to correlation model developed for macro economic,
the indicators are exposed in Table II, Table III, and Table VI
in[7].

TABLE II. ICT Core INDICATOR FOR INDUSTRY AND TRADING [3]

Proportion of total business sector workforee involved in
1 :
the ICT sector

ICT2 ICT sector share of gross value added
ICT3 ICT goods imports as a percentage of total imports
ICT4 ICT goods exports as a percentage of total imports

The ICT Development Index (IDI) [4] performed by ITU

ranks 155 countries’ performance with regard to information
and communication technology (ICT) infrastructure and
uptake. The ICT Price Basket (IPB) is a unique metric that
tracks and compares the cost and affordability of ICT services
in more than 160 countries globally. Both the IDI [4] and the
IPB [3] combined are powerful measures for benchmarking
and explaining differences among countries and within regions
when it comes to ICT developments [3].

1. PROPOSED ECONOMIC AND ICT CORRELATION MODELS

The research is based on the statistical data collected from
various trusted secondary resources, which will be put into
tables and analyzed after. The simple original model is
proposed to have better illustration of the data and analysis.

The ICT Industry is growing from simply telephone and
computer into multimedia and various computer based end
user terminals. The proposed ICT industry mapping is
summarized in Figure 1.

Fig. 1 Industry Maping

The material industries overspread from semiconductor
material, vacuum tube, optical material, until metal, Polly-
carbon, even composite, for electronic equipment components
from main components such IC (Integrated Circuit),
LCD/LED monitors, until supporting component such
keypads. The breakthrough on the material technology
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impacts on better performance and lower power consumption
on electronic equipment.

The electronic equipment industry also spread from
network equipment, such exchange, core networks router,
cellular BTS, into wvariation of end user terminal such
computers, laptop, netbook, tabled, gadget, smartphone, STB,
smart TV, game console. Additional special purposes
equipment such cash register, POS, vending machine, vehicle
control, military, and other similar devices is also put into
considerations. The network technology is also has evolve
from 1990°s simply telephone/mobile phone network and
internet into NGN (next generation network) that covers
multimedia services include voice, video and data, this
evolution include the private/business network, and by all
means can be mobile. The evolution even going further when
everything going network to be come what we called cloud,
and such application service providers or content providers is
growing fast trigger mostly by android and apple’s 10S.

This whole development indubitably support by incredible
development of software industry that even support from
design, manufacturing of materials, electronic components,
planning and operation of the network, as core engine of the
equipment itself, operating system of computers and online
application/content, and any special purpose application that
support  other activities such financial, medicals,
manufacturing, etc. The software together with the equipment
has become the most important thing in modern entity
activities.

As more and more electric transducers and access
technology introduce in current world, then more ICT become
more important in today economic activities. The ICT itself
has developed from services, which support entities to
compete in global world, into significant Industry that creates
productivity and economic income for society and countries.

The correlation of the original ICT and Economic general
model in one country is proposed as depict Figure 2 shows
how the ICT services increase productivity of community.
Like the other technology ICT grow by means of human
instinct in their urges to always ease their life along with
civilization development. The access to ICT means access to
information to make entity more effective and competitive,
hence ICT roles in economic is very basic involve in act of
manage resource to survive and win the competition or in
simply will improve the productivity of entity that uses it
Hence the better and better quality of services or products of
ICT is supporting higher productivity. In the government
economic point of view the more productivity must be able to
transform into GDP higher growth, hence higher economic
growth and higher tax income for the government.

On the other hand, as services industry, in order to deliver
better services and products the ICT industry itself must grow
in order to have sustainability of development. Fortunately in
fact today worldwide ICT industry grow even more than
expected before as an electronic industry, ICT has play more
role in one country to another, and can be consider as one of
the main sector in one country such as India, that is calculated

to drive economic growth like others like agriculture, mining,

etc.
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Fig. 2 Industry Economic General Model Map

The ICT industry like other sector, is also consider being
able to absorb work force, hence lower the unemployment rate
of country. ICT Industry might shutdown several ancient
services like long distribution channels of goods, but it also
give new products to be distributed to the market, instead also
create another jobs or business opportunity for SME (small
medium enterprise) which non exist before such job like
network engineer, web designer, programmers, IC designers,
etc., and no such business like software house, internet cafe,
application, or content providers, etc.

As an uprising high growth Industry, definitely ICT
Industry also attracts Financial Industry to take the
opportunities for benefits. Not only the conventional Bankers,
or Funders, but buy its natural symbioses with Financial
Industry as modern industry of ICT industry usually go public
to have more sophisticated financial resource from the
financial market. Besides enormous numbers of ICT Industry
go to financial market, the ICT services and products on the
other hand are supporting the incredible growth of Financial
Industry. It ease the access of the person that involve in the
Financial Industry, and also become the operating engine of
the Financial Industry, hence even further the ICT growth give
more impacts to economic benefits.

Portion of community itself is also can be a workforce that
is absorbed the ICT industry, by preliminary education and
training. The more ICT growth in term of revenue then the
more income to the workforce/professionals or SME involve
in the activities, and by all means the more also financial
sector get benefits from its involvement. The quality of
services or products should grow together with the growth of
the Industry along with the competitions, but usually one
country will define the standard of services or products in
order to assure better productivity of the nations. The
competition itself sometimes control in one country
sometimes let to be free, it is depend on how one country want
to retain incumbent and attract more investment in order to
keep good growth of ICT industry. All benefits of
productivity growth, ICT Industry growth, employment
growth, GDP growth summarized in growth of government
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income, mainly tax collection and other income such duties,
frequency charges, etc.

The government also can push the combination of
productivity of nation and ICT Industry growth to create more
local content of ICT Industry. This will reduce portion of
imported goods furthermore can increase exported goods of
country. Together with foreign investment inflow will bring
more Foreign Currency Reserve of the country, eventually
stabilize and strengthen one country economy. The
mechanism is illustrated in Figure 3.
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Fig. 3 Ideal Condition of Growth Indicator on The Proposed Model Map
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The foreign capital inflow mainly come from the Foreign
Direct Investment (FDI) and financial market, but FDI is
preferable to its long term placement hence support stability of
Foreign Currency Reserve. A very well prospect of ICT
Industry in the country will attract the FDI, but FDI not only
come from ICT, but government policy is very important for
attracting the FDIL.

The local content in ICT Industry also can yields IPR
(Intellectual Property Right)/patent, which able to secure ICT
Industry development in one country in the long term while
also the country has benefits from person or business patent
being used by foreign party.

To conclude the proposed model the ideal condition of one
country is that while the ICT industry is grow up there is also
must be a mechanism to make sure high improvement on
quality of services or products, and high growth in local
content, hence impacts on maximum possible productivity,
GDP Growth, Government Income, Support Employment
growth, Financial Market growth and strong Foreign Currency
Reserve. The proposed ideal condition of the model is
illustrated bellow in Figure 4.
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Fig. 4 Foreign Reverse Mechanism on The Proposed Model Map

I1I. INDONESIA ECONOMIC, ICT STATS, AND ANALYSIS

GDP (Gross Domestic Product) Nationwide demonstrates
macro-economic performance Output. Development of GDP
in Indonesia from 2005 until 2012 is summarized in the Table
1.

Over the last two decades Indonesia has experienced rapid
sustained growth, significantly increasing the share of GDP,
despite agriculture had suffered a significant setback during
the 1997 financial crisis. The achievement is indeed
impressive. Nominal GDP increased 3 times from 285.9
billion USD in 2005 to 878.2 billion USD in 2012, and predict
will be in the top rank 5 or 7 country in term of nominal GDP
in 2050. GDP per capita in real terms the count is also
increased 260 percent or almost 4 times from 1,076 USD in
2005 to 3,910 USD in 2012. Indonesia's GDP nominal by
sectors 2005-2012 are shown in Table IV.

From the Table V it is obvious that the ICT sub-sector
growth is much higher than other sectors. In the 2008 the ICT
sub-sector booked highest growth almost 30% while national
GDP grew only 6.01%, and also is the highest growth and
much higher than any other sector or subsector. The highest
growth achievement of ICT sub-sector continues each year
until today 2012.

The rapid developments in the ICT Industry, especially
since 2006 is characterized by the implementation of 3G
network services, which role in encouraging increased
communication sub-sector in national GDP in 2006-2009,
while the downfall of the growth in 2010-2012 is discouraging
in the means of saturated growth of mobile penetration. The
Indonesia ICT Statistic is shown in Table V.

Authorized licensed use limited to: Institut Teknologi Bandung. Downloaded on April 07,2023 at 07:54:25 UTC from IEEE Xplore. Restrictions apply.




TABLE III.

ECONOMIC INDICATORS

RECENT ECONOMIC INDICATORS [S][6][T][8][9][9]

GDP USS bn 2859 3644 4322 511.2 5385 7068 R78.20
GDP PPP USS bn 663.3 768 8404 910.7 9624 10330 1,122.6 1216.7
1 capita USS 1076 1,636 1916 2237 237 2974 3,469 3910
G capita PPP USS 2497 3448 3,725 3085 4160 4,347 4 668 4,977
Growth % yoy 57 55 6.3 [ 46 6.l 6.4 6.2
Exports %GDP 30.0 ile 30.2 303 247 247 277 216
Inflation % change yoy 17.1 13.1 [ 9.8 48 5. 5.7 4.3
TABLEIV. InponesiaGDP2005-2012 By SECTORS
Years (bn Rp)
No Sectors
2005 2006 2007 2008 2009 2010 2011* 0120+
1 Agriculiure 364, 16030 | 43322340 547,235.600 71329140 857,241.40 985 448 80 1493 A66.00 1,190, 412.40
1 Mining 309,014.10 | 366,505 40 440,826.20 543,363.80 591,912.70 718,136 80 £86.243.30 97059960
3 Processing Industry 6036130 | 91953270 1,068, 80640 1,380,731 50 | ATT674.30 1,595 779.40 1803 486,30 1 972 846.60
4 Electricity, Gas and 26,693.80 30,354 80 34,726.20 40,846.70 47,165.90 49,1900 55.700.60 65,124.90
Running Water
5 Construction 19511060 | 25113230 305,215.70 419,32160 555,200.40 6600 590 50 75653730 600 964.80
[ T’“&ﬁ;ﬁﬁ" and 43162020 | 50054210 50,8223 9211880 744,122.20 £82 487 20 1022,106.70 1,145, 600.90
7 Transporiation and ICT 180,584.90 | 231808 60 265,256.90 31245410 352,423.40 423,165 30 491,240 90 549,115.50
a. Tranportation 110,157.30 142,799 00 149 926,60 171,203.00 181, 896,00 20731120 25442700 287 356.20
b ICT 70,427.60 59009 60 115,330.30 14125010 170,527.40 205 854.10 23681390 261,759.30
8 Financil, Renzls, and 23052270 | 26912140 35,2160 368, 12070 404,013.40 466,563 80 53497500 598 523.20
Corporate Services
9 Services 76420 | 33625890 399,298 60 483,77130 574,116.50 654,680 00 783,330.00 B85 676,40
2 X ¥ 2 2,
m GDP 277028010 | 3339479 60 3,957,403.90 4,954,02890 5.603,871.20 6436,270.80 TAZT 86, 10 §.241,864.30
il i |2 2 2
without Oil&lias 245823430 | 2967303 10 3,540,950.10 4,426,384.70 5.138,955.20 5.936,237.80 6,794.373.40 7,604,759 10
TABLE V. Inponesia ICT STATISTICS [10]
ICT STATS
Popu lation 224606531 | 227303,175 | 229918547 | 232461746 | 234951154 | 237414495 | 239870937 | 243,740,000 | 244769110
Fixed Wired Line 8058, 139 5299883 5735843 8715479 | 8671928 8421766 8426973 8,426,973 8426973
Mobile/ Cellular 30336607 | 46909972 | 63803015 | 93,386,881 | 140,578,243 | 163676961 | 211200235 | 249,805,619 | 281963665
Intemet Users 5,839,770 B182914 | 10944123 | 13459535 | 18608131 | 16429083 | 26193906 | 43873200 | 54828381
Broadband Subscription 4,900 108,200 194,367 78,770 981,562 | 863821 2280316 2736379 | 2983000
Fised Wired Line% 3159 168 .80 375 160 158 151 346 344
Mobile/ Cellular % 13.51 2064 775 40,17 59 83 68 94 8808 102.49 115.20
Iniemet Users % 26 6 4.76 5.79 792 692 1092 18 124
Broadband Subscription % 0.04 005 0.08 0.34 042 079 095 L1z )

As shown in Table VI the mobile cellular penetration
in Indonesia has grown very fast in 12 years from only 3% in
2001 into 115% in 2012, while the fixed wired line remains
the same or no development since 2001. Indonesia mobile
and cellular subscription has put Indonesia in the rank 6 in the
world, and has driven ICT Industry development and growth
in Indonesia during 2001 to 2012.

As in the world trends of Intemet user penetration,
which reach 2.7 billion Internet users in 2012, Indonesia also
shows rapid development in Internet user penetration, which
grows from 2% user penetration or about 2 million Internet

users in 2001 into 22% user penetration or about 55 million
Internet users in 2012. The Internet users in Indonesia have
reach rank 13 in the world, while the penetration still bellow
the world average 37%. Indonesia as a communal society
reach 51 million Facebook users at end of 2012, and has reach
rank 2 in Facebook users in 2010 before it is surpassed by
India in 2012, hence the internet play important role for
Indonesian people especially the youngster or people bellow
40 years old. The growth in ICT industry of Mobile services
also drives the services goods trading as shown in Table V1.
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TABLE VI. GrowTH N ICT Goobs TRADING [10]

ICT GOODS
Export in UUSD 916,903,290 912615463 91, 473 1 886 310,105,995 2681 090,192
Import in LSO 03,3589 18 2462317 664,248 D80 1,130,915, 894 2,503,657.803 619,605,162 4,246 802,605
713 544381 703,153,146 126 824,393 86, 708, 569) 616 925 586) {1,309 589,167) [1,565,712,413)

After the crisis, the gap or distance between the service
industry and the telecommunications equipment industry in
the country has widened. Services industry has begun to grow
rapidly (mainly mobile communication service) while
industrial devices still survive / survival. The growth of ICT
has not been accompanied by growth of the domestic ICT
industry, as seen from the figures of imports rose from year to
year, as it is shown in Table VI that the trading balance

plumed from surplus 713 million USD to minus 1.5 billion
USD in 2012.

ICT industry has not get the incentives, both of banking
and government, reflected in the government charges in ICT
Industry as it is shown in Table VII, and income derived from
all these industries have not returned to the interests of the
development of the Indonesia local ICT industry itself. The
growth of mobile services is merely pure demand opportunity
of communication and broadband services due lack of
broadband fixed line availability in Indonesia.

TABLE VII. GoverNMENT REVENUE 2005-2012

Indonesia Govemnment Income

Tax 331,791.90 395 97150 470,051.90 622,358.70 | 601,251.80 720, 76450 816,422.30 97689880

Trading Tax and Import Duties 1523920 13,231 50 20,936.80 36,342.10 18,670.40 22,561 40 23,118.10 42433 60
Natural Resource Sharing 110467.20 167 AT3.80 132 892.60 224,463.00 138,959.20 164, 72670 158,173.70 17287080
BUMN Profits 1283520 21 450 60 23,222 50 29,088.40 26,049.50 29,500 .00 26,590.00 27,580 .00

Other Government Income 2358590 38,025.70 56,873.40 63,319.00 53,796.00 43 462 00 43,429.00 54,398 30
Public Services Institution Income 2,131.20 3,734.30 8,369.50 948600 14, 895.00 17,861.10
TOTAL 49391940 | 636,153.10 T06,108.40 979,305.50 | 847,096.40 | 99050060 1,082 628.10 1,292,052 60

Other Government Income from ICT
| MNominal

1776.58

331470

3,385.94

170771 12,862.92 1074873 11,232.34 1158373

87 |

753% |

| % to Total Other G Income ]

5.95% |

12175 ] 2391% l 24.73% 2586% ] 21.29%

As it shown in Table VI that the government charges of 1CT
services industry in Indonesia quite high, which is not
included the tax derived from ICT Industry itself.
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Figure 5. Indonesia ICT Economic Indicators on The Proposed Model Map

The Indonesia Economic and ICT correlation model and
analysis 1s illustrated in Figure 5.

In the 2012 ITU reports on IDI (ICT Development Index),
puts Indonesia in rank 99 from 155 countries, because of
unbalance growth of ICT indicators in Indonesia. The lack of
growth of fixed wired line yields lack of fixed line broadband
subscription in Indonesia yields very low teledensity
indicators and low fixed line broadband subscription compare
to other country. The higher import than export of ICT goods
and services also yields low ICT indicators on added value.

Indeed Indonesia ICT Industry growth drives the
nation GDP but there is huge gap of better quality of services
such broadband fixed line services. The lack of local content
Industry also did not contribute on higher export then imports,
then yields negative trading balance that will give a burden to
the country Foreign Currency Reserve. The models of
Indonesia ICT Industry Economic will far from ideal as shown
in figure 5.

In the future ICT industry growth, the mobile
services cannot become the major driver anymore due to its
saturation, the Fixed Line and Broadband subscription can be
the main driver in the near future. The policy of local content
must be strengthen even though there has been strong political
urge to do so, imply by several regulation impose on Industry,
but if still not strong enough to trigger the local Industry.
More government procurement is recommended while several
financial incentives can be applied.

Authorized licensed use limited to: Institut Teknologi Bandung. Downloaded on April 07,2023 at 07:54:25 UTC from IEEE Xplore. Restrictions apply.




IV. CONCLUSION

The proposed original economic and ICT correlation model
can be used to show:

a.

The correlation on ICT services industry growth has
main impact on GDP growth hence govemment tax
income growth, and will trigger long-term investment
growth, which has other impact on employment, and
financial market growth.

The correlation of the local contribution/content in ICT
industry growth in one country will lower import and
trigger more long term investment and will have main
impact on the bank or country reserve growth.

The Indonesia Economic and ICT correlation has shown by
the model that GDP in ICT experienced a significant increase
in line with the increase in GDP and even grows more than the
nation GDP. However the growth has become more easy last
3 years due to saturation of mobile services industry, which is
the major driver of the growth from 2001-2010. For the sake
of future development of ICT Industry, the fixed line network
services in recommended, and the strong development local
content of ICT industry is also recommended to have surplus
trading balance of ICT Industry.

(4]

151

(6]
(7]
(8]
(9]
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