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Chapter |

Introduction

2

'J —
The econwg.&lnformation-ﬂad%lmication Technology (ICT)
is growing oveW \ 0 X subject and great interest to

ation. Researchers, in

1.1 Introduction and

both develope
recent years, stu ed different economic
models of mterpre {0 M th in two ways. First, it
increases the effiCi § pital and la and second, it fosters
odu t|V|ty growth (UNCTAD,

\ deepening by increasing ICT

2009). Labour t of .\1
investment and utili echgalogy. 0 the \\

ction process. As a result, it
improves efficiency of labour withous ..r nging technology of production. In this

framework, many studies have] m ti‘ Jinvestment has positive impact on

growth and productivity espeé jy\q;ay | arlds.

Thaj I’aY IS s oErobalization. There is

only few st{ Cs-thai-have-paid-atiention-io-ihe-role-0i-iCi-as a potential source of
labour efficie g_y _ my-As for Thailand, since
1992 the impoit_gawce of ICT has been recognized and prorﬂ.(jﬁed by the government

ministries and ageau The first national IT Ucy (IT -2000) covered the period of

ﬁumm AN 4 b

reso base; and investment in g od governance to ensure that IT will result in a

qﬁ:nimﬁwwqﬁwmﬁﬂ

Thailand economic growth in the 21% century. In this paper, it is going to examine the
ICT's contribution on Thailand labour productivity and growth.



1.2 Objectives of the Study

The objective of the study is t e amine the role of ICT capital deepening in
Thailand’s productivity and e The attempt to estimate the size of the

. The study will estimate the ICT

ICT capital stock will b

capital stock by usi nventory
data for ICT relateméiﬁln or
to calculate ICT “Capit

projection mo

se there is no capital stock

r to elated investment series,

LS log-log backward

Based on k-Serigs tleri T investment, the study
will mainly adopt gr. ' hat segregates contribution
of ICT capital rom the other form of
capital
1.3 Scope of the

In the 1990s, develeping co aS tinvested in ICT at faster rates and

some notably in Asia (UN MQ%
of ICT, the W' (

maximize tl'&

etty much attention to importance

Oi:)ﬁCtIVItIES in order to

Interests : and-benefits.“Itis questionable-whe 1€ JCT really yields the

AN
growth and pmﬂ;:t Vi ?ﬂ)urpose of studying the
impact of ICT| ital deepening on productivity in Thailand, the study will explore
the relationship bg'w ICT capital deepe and productivity of Thailand from

l e ANANINLNNS...

Iabour productivity. Basead on the secondary data published from various

q ARSI TS

World Bank, International Telecommunication Union (ITU) and World Information

and Technology Service Alliance (WITSA), and the study will examine the impact of



ICT capital deepening on productivity and growth by using growth accounting

Real Gross Do ct Gro& Growth Y): Real GDP Growth

rate excludes the emon bﬁakm ed year (in this study year

1988 as based yW ices produced within the

geographical boun Joiestic factors of productlon within a

method.

1.3.1 Definitions

accounted for it. However, dabour force ~'__ 2008 By NSO has provided the data
P asadnetd v O

I'——-—.-— —

for number of employed per on-with 15 ye

i

consistency, the study. wi u c u inimum we ing age as 15 years and above. In

this study t ata
from differeht .-

and above since 1988. For the sake of

e of the whole year

rde surveys.

Hours orked (HW): Hours worked in Thalland ans accounting to NSO

labour orce survey, Holirs actually worked d the survey week. If a person holds
h’ch ﬂu (ﬂ ol e n all jobs.
en In job be recor zero since

2001. Reliable data on hours workgd is available star from 1985. Howev

q TSR B T

of total number of hours worked and recalculated back to the total hours worked with
the relationship between hours worked and average yearly employment. All analysis

with hours worked are based on weighted average series.



Information and Communication Technology (ICT): According to
International Telecommunication (ITU), the type of ICT devices and services useful

for improving the efficiency

‘work includes radio, television, fixed telephone,
mobile telephone, person

n }( . The first three are considered as
old ICT devices and_mL‘: ee are corfSidered asynew ICT devices. In term of

manufacturing W aided mafm@pments are take in to
S. RN Ny

accountas ICT —

an be categorize into four
uter hardware spending
evices, memory upgrades,
printers, monit eripherals, and bundled
operating systems. tal value of purchased or
leased packaged softw systems, programming tools,
utilities, and applications. exclu eﬁg g | software development and
outsourced custom so e deyt ....n ent: ' G

P A -

value of outsourced service er don Or offshore — such as IT consulting,

computer systems mtegratlon ou }... - ftware development, outsourced world

wide web page des g , office automation,

facilities management, equipment maintenance, web hosting, com etdisaster recovery, and

NS

_.-‘ - -
Commur|1| tions sp alue of vonj(?‘and data communications
services and equigment. Communications services include local

te|ecommun|cauon5‘\ﬂess teIecommumcaﬂonagmg, satellite telecommunications,

'“ﬂ.iiﬂﬁmmmﬂ rd W1 g T

PBXs ey systems, wired and erel s LAN equipment, WAN equipment, central office

SUansET o LT G

ICT spending for 75 countries by using data provided by Global Insight, Inc. The data

data processifig servic

long distance wire-line

was obtained from the three sources: 1) survey of IT spending in 50 countries
performed by telephone and in person visits, 2) a vendor supply analysis obtained

through interviews and review of financial records; 3) access to official statistical on
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GDP, telephone wusage and jobs from the World Bank, International
Telecommunication Union and OECD.

ICT Capital (Kc): Capital's c’( s defined to consist of all assets which are
durable (with a service li . / roducible and tangible (Bhom et
only use ’___Q,f_estimating capital stock is the

al., 2002). One of t%

perpetual inventWh requires Weﬂmed values of capital
investment data ne idi : i wvalu investment by a capital
n e or

goods price i purchasing power of

investment dollars’s(Anders tional statistical offices

in Thailand do not ide'i ion about . The lack of data from

national statistic i VAL t rTALIVE.SO of data under number
of assumptions. Thi ; T spendit \\ nditure series as investment
series and cons series, fc alland by using perpetual

. T

inventory method and'de ted by xﬁ' - atorof o stock prices.
N2l O \

ey
Non ICT Capital @91 apif k data can be available from the
National Statistical Office un =-'-- IR of capital stock of Thailand in 2551
e e g i AL . , ) )
(2008). The eapital stock data of both grc ss and ne ita stoﬁs‘are also provided in

term of the'¢onstant values in 1988 prices, The composite-in x.i)f capital stock will

be formulateti-hy usin
K g

weight on the ne capital stock. 0 no " stock, ifljfin be derived from the
difference betweea,lCT capital Stock estimated by two different approaches have

AT IV N

apital-stock and 25 percent

ATAS U nEaa Y

introduction, background and rationale. . It is followed by second chapter that
discusses on the overview of ICT development in Thailand. The third chapter will
discuss review of current and recent literature presenting debates concerning the

relationship between ICT and productivity growth. The fourth chapter is discussing



methodology and description of data used for growth accounting economic analysis.
The fifth one is the empirical findings based on applied methodology. Finally, the
study will bring the concluding chapter that summarizes the empirical findings and

discussion of the ICT contributi % ’f?d/growth and labour productivity.
1.5 Estimated Bengfits 0fthe ¢ __/4
Firstly, tg:w?fwrﬁe mall ICT capital stock series for
Thailand with a: ed di epreciation is never derived before.
A “\ .
Then, the st 1! apital to growth and

productivity at nai . empirical resultssobtained from this exercise are
also compared with i, prey studies,, It'will be able to understand the

.

%

Nyprocess of ICT capital

e technology policies to

AUINENINYINT
RIAINTUUNIINYIAY
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Chapter |1

Thailand and ICT

Locating at the e Sou eas

square krlometeW

one of the fastest

on, covering an area of 513,115
of Ratur Wy recognize Thailand as
ing a one of the remarkable
Asian tigers, de and investment policies.

Thailand’s ave 5% per year over the

last 50 years sinc - 00 \u ’s GDP hit the highest in
its history exc P g E th of 8.1 .\\ ue to global economic
slump. However, i end. 997 owing 1 n financial crisis.
Al -

Thailan @‘gﬁ (S econom eIo ment initiatives in the

direction of buildi i 10! Iedg ensive economy after the 1997
J‘Ilﬂ ;

crisis. The new directioh has-bee :--«—n--:-- mplementing several IT policies and

3edd | : e . .
master plans. In hlstorrcal herspective, Th d issued its first national economic

master plan referred to_a M@ ’a\-..r
(1961- 1966&_

plans were rg i

and Social Development Plan

e@nomic growth. The
-
m ojeducational and ICT

"'.: d velcﬁment plan has finished
ergoing the tenth plan. With the continuous efforts to reorient the
economy, Tharlan‘frﬂ(perrenced a tremend@us change in the past 20 years.

HUEAEENE NS

Many scholars believe that Thailand’s megern economic growth fand

infrastructures

and currently

RARSNS AR LIRS

Thai economy grew on average of 6.3 % per annum (Sra Chuenchokesan and Don
Nakornthab, 2008). With the Investment Promotion Act 1977, later amended in 1991



and 2001, Thailand welcomed foreign investment. Board of Investment (BOI)
promotes investment which fulfills the following factors.

strengthen  Thailand’s industrial and technological

..

employm iti

ort.in UStI’IES

S
ies
p ba can

ions outside Bangkok

e natural resources and

Privileges projec i i the economy and priority

were given to t

and human resour: opmeptwub Cu ilities rastructure, environmental
protection and conservation ta :1-::: indust Moreaver, BOI ensured the Thailand

j’ -J
Investment Policies to be IWh-I Tternational ob igation. As a result, Thailand

received enormous a_gm: -. ‘From 1990 to 1995, Thailand
received ar '

mei th 2.7 nt of tot Ioﬂgj developing world.
The FDI in up-to-the-pe: ak-with-$7.4°b illionin"199 ch account almost 4

A
percent of totaZj) nfl ng tﬁe cr|S|s period.

However, on the other hand ,country faced a sharp.m&cllne in export earning
while the countryf$ &rt term debts and vnon performing loans of financial

S SIS BT

| Baht, speculators attackes,the currency. The central bank failed to defend

q LSO T T

triggering a collapse of the financial sector and devastating economic down turn. GDP
declined by 1.4 percent in 1997 and by a further 10.5 percent in 1998. Thailand
nonetheless has managed to recover after 1998.



The 9™ Economic and Social Development Plan was initiated in 2002. With
solid economic expansion between 2002 and 2004, the economy back into the track
with present day rate of real GDP growth of about 5 percent Table (2.1).

Table 2.1 Output Growth an

1980s 1990s  2000s**
6.7 7.8 4.8

—'ﬁﬂf’ 9,558 34,839 48,159
i .V\Mto GDP (Percent):

14 10

Real GDP Growth* (Percen
Real Per Capita GDP* (Ba

Ratio of the Domw

Agriculture

Manufacturing 28 38
Transportation and Co 8 10
Wholesale and Retali 17 14
Services 12 13
Ratio of Expendit

Private Consu 57 54
Government Expendi 9 9
Fixed Investment 40 21
Net Export -8 14

Source: Brookers Groupiplc and ADBY A'iﬂ. =

* 10-year average of annual feal \ il o
GDP J&'ﬂ' !
**2000-2008 ;

E~

2.2.1 Employment and LabourP

Thajlai it

(57 percent)&@r th became slower and

A
e

slower duringlrfj 3 Iatiﬂl?rowth reflects largely
the decline in fertility rate. The total fertility rate of the Thattand has been decreasing

5|gn|f|cantly from .92, 1975 to 2.1 in 1996% 1.6 in 2006. Almost 98 percent of

RN AT

the eight years. The agriculture sgctor took the maj of the employmen

qmmmm A INTTAY

The employment growth accounted for more than half of Thailand’s growth

during the pre-boom period (1972-1986). Total employment grew by 3.7 percent per
annum during the period of fifteen years compared to 2.7 percent of growth in real
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GDP per employed person. They also pointed out the major role of labour
productivity in the boom period (1987-1996). During that period the average real

in average of 9.5 percent annu % t f e denoted that extraordinary surge in

% s growth in the past twenty years.
They mentioned th _-_—sgjs significant contribution of

labour to GDP; W hlgfgr thaﬂ@ng figure during the pre
boom period T/ \

Table 2.2 Average G age Cha R P, Total Employment and
Labour Productiwity in 4%pe u. \\\ it: Percentage)

5 ] \
- .ﬂ_ DP per employed
Sub-period ‘ e person

1972-1986 1.6.3%. 2.7%
1987-1996 s 7.0%
1997-1999 -2.5%
2000-2007 3.0%

Note: Simple averages; d ge of 11 and above otherwise 15 and

above @

Source: Chuert

ﬂUEI')ﬂEW]iWEI’]ﬂﬁ
QW’]MﬂiEUﬁJW]’WIEJ’]ﬂEI



Table 2.3 Employment Share by Sector (2000-2008) “\\\ ’ , / / 7

Calendar Year 2000 2001 %; /2004 2005 2006 2007 2008
Labour Force [—— e
(Thousand) 33224 ‘;’349 36120 36429 36942 37700
Employed 31293 35245 35686 36249 37017

Agriculture 13830 13617 14171 14306 14699

Agriculture as a percent of

employed person 44.20% 38.64% | 39.71% | 39.47% | 39.71%

Manufacturing 4650 5588 5504 5619 5453

Manufacturing as a percent

of employed person 14.86% 15.85% | 15.42% | 15.50% | 14.73%

Mining 45 57 58 63 58

Mining as a percent of

employed person 0.14% 0.16% 0.16% 0.17% 0.16%

Others 12768 15996 15953 16261 16806

Others as a percent of

employed person 40.80% | 42.10% 4539% | 44.70% | 44.86% | 45.40%
Unemployed 1194 1124 663 552 508 522
Unemployment rate percent 3.6 1.8 1.5 14 1.4
Labour Force annual change,

percent 15 1.1 0.9 14 2.1
Labour Force participation rate

percent 715 . K 725 72.2 72.4 72.6

male 77.1 6 80.6 80.8 81. 81.1 80.9 81.1 81.2

female 60.9 63.8° £ 633 63.9 63.8 64.3 64.0 64.2 64.5

Source: ADB (2008) u E]q V’l ﬂﬂjw E]I]r 5
U
¢ a v
AWIANNIUANRTIINYTIAY
q

17
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2.2.2 Capital and Technological Progress of Thailand

Capital plays the crucial role in the economic growth and it recognizes as one

1 F
by capital accumulatio ;ﬁ | has increased due to massive
inflow of direct inveﬂm : caplt‘ziI stoc g ed with the average growth

e ——

rate of 11.54 percent. |

of the factor input to the output gr in economic theories. In the same vein, the

massive output growth in T past few decades has been contributed

erage rate of 3.54 percent
during 1997-2000 a : erce| in respectively. Figure (2.1)
shows that the gfowth of'gross ¢a ok it

Figure 2.1 Gross'Capital Steck

16000000 -
14000000 4
12000000 -
10000000 -
8000000 -
6000000 -
4000000 -

2000&3 |

Million of Baht

Source: NESDB (200‘

@u:ﬂ IRENT ﬂﬂ"‘lﬁfmﬁg’ﬁi;ﬁ;

Productivity (TFP)! had little effegt on the growth o e Thailand econom the

WG TORIR TN

GDP growth rate of 5.69 during 2002 to 2006 (Table 2.4).

! Many economic theories regard TFP as one of the growth factors comes from progress in
technology.



Table 2.4 Growth Rate of GDP and Sources of Growth (1987-2008)

(Unit: percentage)

13

6th 7th 8th

Plan Plan Plan 10th Plan

Avera | Avera | Aver Avera

ge ge a ge

1987- | 1992- 2007-

1991 199 2006 | 2008 2007 | 2008
GDP
Growth 10.94 8.09 5.11 3.75 | 493 | 258
Source of Growth
Labour 0.8 0.3 .26/ 41 0.59 | 0.51 | 0.68
Land 0.01 .01 #0.0 2 0 0 .04 0.04 | 0.03 | 0.04

‘N7

Capital 7.69 4 | 437 35 . 1 1. 2.31 2.16 | 2.28 | 2.04
TFP 2.3 -0.0 4 3.307 5 6 .03 36 0.96 | 2.10 | -0.18

Source: NESDB, CapitaliStockof ;ﬂa‘nd g
ns m*"FFP. comesfrom r
agriculture to industry a sér 'Iées: ithinss
MV«-; .

low (NESDB, 2008). Amon I (mostly
highest TFP contribution. i'!mé:'é* ow icu
which the TFP contributio 7

e -,
peak in 1991-and

-
shares and “h:

To a large” exient ocation of factors from
r contributions to TFP are
anufacturing) sector has
re and the services sector in
TFP in agriculture has reached its
; |tz{‘ﬁe estimates of factor
of growth are not

accurate en . griculture sector in
Thailand. As f(i_jhe industry 0 manufac@Jng, TFP did not return

to pre-crisis level Lbatll 2004. The growth rate 8 service sector was slower than that of

A Tmmﬁ ARy il e

ment ed above, most of the TFP growth of the past came from reallocatlon of

rom Iow du t| igher ailand se
q gﬁ‘u poy nt is still IR T(irﬂlab ag
q or this purpose, Thailand’s technologica

roducti
us
to more tec no ogy Intensive sector.

performance has to improve substantially. The regional comparison of Thailand with
East Asia countries can be seen in Table (2.5). According to Table (2.5), Thailand can

be regarded as middle among them in terms of both labour productivity and TFP.
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Table 2.5 Sources of Growth in East Asian Economies (1975-2000)
(Unit: Average Annual Percentage Change)

Source: Bosworth a

increased from 4.28

t

Y
still higher than Irdonesia, Philipgines:

East Asia countries (T

le

Table 2.6 Knowledge Ec

(N

=
Country k}‘

East Asia t"{-'!_ )

Singapore

Output per | Physical . Factor
Country Output “viorker Capital Education Productivity
L™

China 2.5 0.4 3.9
Indonesia 0.5 0
Korea — ~ 4.8 — 0.7 1.1
Malaysia = D37 0.6 0.9
Philippines . 102 0.4 -0.9
Singapore e 0.5 1.8
Thailand /7] | 2 0.5 1.4
Taiwan(China) 55 | 0.4 2.4

) 2006. Though Thailand is
still under the average of

I

Taiwan (China)

1IN

a

Thailand

Indonesia

2.34

2.96

Vietnam

1.49

2.69

Source: World Bank, K4D program
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2.3 ICT Development in Thailand

The Thai government recognizes the important role of information and

communication technology (ICT) i enhancement of economic productivity as

al gyo knowledge based society. Thailand
has set the aggressive ))/A ical growth and development to
compete with other dhmuntr‘iss by 20 (Wonglimpiyarrat, 2006).
The importance W

for the development

well as in the transformatio

since 1990s. The National
2 and the Ministry of
ICT was establi [ . Wal a National Committee

T v
\""‘_f_‘dl;‘

esources development; and Internet
covered the period 1996-2000 and

r@vestment in people
= ~=d
to build a Ig ate pop ulace and an adequate technology ht resource base; and

policy. Therflrst nitlor_]gj :E-E *P»W \?*{1.« .
focused on-3}!g9nda: investment in infor

d governar sult if-narrowing of social and
economic gapj‘gj

In additior‘lBOlO was drafted am@proved by the cabinet in 2002. The

LI NN TN T
transactio anduinta'k ge based.economy soclety. Since' ICT is the

criticgoackbone of the informatio?economy, goals are set to increase ICT ﬁion

TR ngTaY

goals
e To increase the technological capability with the goal to shift the

investment in

country from being in the dynamic adopters category in which
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innovation diffusion is slow to the potential leader category in
which a country has highly skilled human resources and wide
technology dlffusmn according to the UNDP technology

,/ﬂ/ nowledge workers” from 12% in
f@based industries” to 50%

g

d into strategic plan;
(2002-2006). The First

objectives, strategies, work-

\: using ICT;
ICTuindustry;

nereasing the application of

4 Vadns

AR

o Str ngthﬁ&ﬂﬁéﬁ"ﬂf&
In order to achleveafﬁ‘é ;3@ deve

has devise

alities for sustainable development.
goals, the First ICT Master Plan

r{ | f‘tﬂ?‘.ICT industry into a
regional leadel;~2)-utilization-of-{CT-to-enhance-the-quai Zof life and society; 3)
reform and rc,h:; and development; 4)
relnforcement j social capacity for future competitiwﬂl;h 5) development of

entrepreneurial caaac for future competlt »6) utilization of ICT in small and

PI um NS W

techn gy development especially the investment has skyrocketed from less than 500

IR G o

Master Plan. The ICT Ministry, with the collaboration of NECTEC, accelerated the
development of the Second Master Plan for 2009-2012. The 2" Master Plan seeks to
ensure the continuity within the policy framework of 1T 2010 and the 1% Master Plan

by continuing to emphasize the development and application of ICT for e-Commerce
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and e-industry, e-Education and e-Society and e-Government. The 2™ plan also
emphasizes two areas of the developing people who are smart and information literate
and managing ICT at national level in accordance with the principles of good
governance. The 2™ plan set th t\/s evelop ICT professional with adequate
quality and quantity to @ g/o order to develop Thailand into
knowledge and inno omety t are sustainable and stable.

Moreover, 2" p;:pm,ﬁh to gppor tor restructuring for value
creation of goo sepw | _"' wie nd innovation by using
ICT. Again, it .

ustries by emphasizing
on increased do

nt and the use of local
wisdom, Thai cult identity, in\o evelop Thailand into a

sustainable and stable.

opulation will have the
o and use information in an

nefit education, work and

2. Raise the 5 -'“r ess ranking of the country by 15 places in the

NﬂW‘brk&i“ Rfefa’df’

h‘ .' -nlrllm-ln-lnmmm;iﬁ;13; in the national
L 4 "*'quno ny, b P least 20 percent by

12013, MJ

The current,Tenth National Economlc and Social Development Plan’s (2007-

NORALTAN VAL Ik LA b b

deve ment of a knowledge- based society and plan refers to reinforcing and

romoting ICT in various aspects. he current erlodﬂ)proachmg to the erlds6f
RN 1A
h the population of over million, as a result, the penetration rate 0

personal computer and internet is growing with the faster rate becomes the factor for

attracting the investment in the industry. Thailand is also becoming increasingly
affluent and income area also growing. This has resulted in increased on the
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expenditure of IT products. The ICT expenditure per capita for Thailand increased
around 1.8 times from 72 US$ in 2000 to around 130 US$ in 2006. The per capita
ICT expenditure of Thailand was higher than the average of East Asia and Pacific

region can be clearly seen in t

Figure 2.2 ICT Expendit

d

2

W\“
\‘l\‘\\?‘

p

United
States

ippines  Vietnam

Source: WITSA (2008

Figure 2.3 ICT Expenc

= World
i)Ama & Pacific
jland

Us(s)

Source: ITU (ZOOS)U
The ICT n?rket in Thailand has beeuntmuously growing. This is due to

LAk 1330 i 1111

42. 6MIllon in 1997 to 103.2 billion in 2004. Hardware sector represented the largest

RS A

in 2005, since communication has taken into account for the ICT ma
hardware market has grown by 21 percent between 1997 and 2004 and the major
market share was PC and peripherals market.



19

Software development receives high priority within the government agenda.
The National ICT Master Plan (2002-2006) put much emphasis on the development of
software industry. In 1999, Software Park Thailand was set up in order to stimulate

re’ industry. By providing world class
' ycal and international software
developers are attrak a critic ;@ﬂware related business. As a

result, the softwar [ Iso Qg)wn WQ? to 2004 (Table 2.7).
- Thailand.was Valted at 7.6 billion Baht and

local internet service

the development of the T

infrastructure, tools an

According to Si

internet servic

providers. The intg oL ate was 1 2005 and it is expected to
grow over 30¢
Table 2.7 Thai 5 atege 997-2004) Unit: Million Baht)
Average
Growth
Rate

Category
Hardware | 27596 |
Software | 6851

2004
N

50331 | 67193 21%
14129 | 17934 17%

IT
Services | 8200 15260 | 18069 12%
Total 42647 79720 | 103196 15%

Source: NEC{E Q
2\

&ijmunication infrastructure development i'ﬂine of the determinants
of ICT development, Eiland has extraordinurowth of mobile phone market. The

U ANENINY T
QRIAINTUNRINIAY

2.3.1 Curre

As tele
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Figure 2.4 Fixed-Line and Mobile Phone Penetration Rate (2000-2004)

% of total population

| AW

bile
40 —— 4 36.3

==
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10 8.

0
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Source: TOT Corporatig

2001 _ 002 3 \4
Plc.and -Tele or
Remarks: * as of Marcil”2004 gl; o \
With the govemime t poliey o '-j" DMOLING w\s internet Broadband for
Thai People, the ADSL ivgl ,u\ 0 the Thai internet market. The
. Y
number of ADSL “subsgribers_issalso in ing h speedy rate. With huge price

reduction, the technold gy shifts-i0-broadhe

reading rapidly in urban areas. The
overall broadband penetration, fate-is-incre 3 people per 1000 population in
2001 to 170 people.p 0 population in

Figure 2.5-_Personal  Computef nternet anc roadband

A
—
]

ol

dbscribers per 100

u Personal computers (per 100 people) B |nternet users (per 100 people)
1 Broadband subscribers (per 100 people)

Source: ITU (2008)
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With regards to computer diffusion, Thailand’s PC penetration has increased
from 2.3 PC per 100 populations in 1999 to 7.0 PC per 100 populations in 2005
(Figure 2.5). In 2003, Thai government put effort on the availability of PCs and
ublic under the name of low cost PC
: [ymd);/(w (US$ 250 per a desktop PC, and
were m,ooo orders received by the

and Kasititorn Pooparadai,

software at affordable price

initiatives. The Ministry

US$500 per laptop K

Ministry of ICT Whadaﬂas T
2003). Table (W/ entage of hot
a 3 cholds i

omputers from 2001 to
2004. Accordin
compare to other ns.and

better access to PC as

2004
Overall 111
Bangkok 28.1
Central 11.6
North 9.0
Northeast 6.3
South : 8.6
Source: Natlonalﬁtatl i RN ,[:
..................................... of internet # has reached about
- l
seven million gr; 11 4_. here was apparently
difference in ttgdiffusion of internet around Thailand, about 26.6% of people who

live in Bangkok uses &rnet compared to 7. WOr those residing in the Northeast in

2°ﬁﬁ%l'3ﬂﬂﬂ§‘wmﬂ§
qmmmmummmaﬂ
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Table 2.9 Internet Penetration by Location (2001-2004)

No. of users Users per 100 inhabitants
Region (Million persons) (Percentage)
2001 2003 2004
Whole kingdom 5.6 10.4 11.9
- Bangkok* 16.0 26.9 26.6
- North 4.6 10.1 11.2
- Central . 9.7 114
- Northeast M 5.6 7.7
- South 076 47 8.2 9.9
Source: National S \ ~
Remarks: * Vicinity include ! i, \ , Sakhon, and Nakhon Pathom

, y conducted by NSO
in 2003, there w: 320,041 CT in Thailand or about 10

ICT personne er 1 out of every 100

workforce; however, 5. *&6_‘5 , Vi skl bs mean electrical and

electronic techniciangy The' SIPA estimated there Were 80,000 software personnel in

the market. The demand for sof\tw;ﬂw hersanifiel were estimated to be 100,000 in 2008
ok o "

while the educational itutions were expectedyto be able to deliver approximately
40,000. Somchai Sukiriserekui—{2004) compared the shortage of ICT manpower
between 1994 and 2006%“35? d it

r

Table 2.10Cakiparison Betweer ----‘"-'-“:"':':'-':“:':-:----:~- in

(2.10)°.

Year — " Balance
1994 | | 5 12501 | | -20043
1995 | < 37217 14953 |~ -22264

2005 ] 139154 112975 -26179
2006 156546 130502 -26044
Source: Somchai Suksiriserekul (2004)

2 Somchai Sukiriserekul’s comparison were based on the two previous survey on ICT workers
conducted by Durungawarol et al. (1995) and Puntasen et al (2001).
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Moreover, there is no specific indicator for the ICT skills and the capacity to
utilize ICT effectively in Thailand that there is a good proxy to measure by using the
level of education and literacy®. International Telecommunication Union (ITU) also
suggested with the increase i tx lusion jof ICT in to school curricula, school

r

attendance can provide a % nts’ exposure to computers or the
iland ha ’,___gh_and male adult literacy rate is
ablé’z 11).-Secondary“enrollment in Thailand has

N mzooe Similarly tertiary

st 46 percent in 2006

internet. Adult Ilter

bit higher than wﬁ
increased from/ :

enrollment also
(Table 2.12).

8 : Unit: Percentage)

Table 2.11 Adult L

e BN
Male 97 981 95.9

oo ] R WRN
e 2 e XA\
Source: www.aseansec.org i+
Table 2.12 Gross S€hoo nrolma} atiolin'S u':.‘ and Tertiary

19997 - 2001 02 [ 2003 | 2004 | 2005 | 2006

School enrollment, o ——a ,
secondary (% gross) _ .-ﬂ i - | 66.63'1:68.39 . 68.69 ﬁ71.58 77.21 | 78.08
school enrolffment, :

45.97 | 45.90

tertiary (% gress ':' :

Source: Www. aseaUC 9 Ll.-ll

Alternatlve&' we can take into accourii he human capital as a proxy for ICT

as a “the
mum ﬁmmm s
relev to economic activity” (OECD,1988). Dearden (1998) discussed that
ividual pleted _sc i I|f atio
QWm a@%r eturns ith ividuals hsﬁx Ejhoo nﬁ
q any formal qualification. ICT also need specific Skl|| or capacity to use effectively

that level of human capital will take into account as ICT skills in general.

® ITU also suggested using the education and literacy indicators for the development of ICT skills in
the country or the region.
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Improving the quality of human capital is one of the major concerned in the
national development strategy of Thailand. Thailand has expressed its attention to
human capital development by improving the quality of education and providing

} choal-age children in its 9™ five year plan
e ‘}ﬁﬂut 20 percent of national budget

tal GDP /__J_’]gJOs (Wangudom, 2001). The

educational access to more of g‘
(2002-2006). Thailand ali (

was equal to about 4&L~

National Educatio

9 de'ﬂonstrm@&;mment’s commitment to
education by pyyg/ . _ Thais, free of charge by

2004.

Many sch ment in Thailand, Barro
and Lee appli ternational database. Their
study found out reased about 47% over
the 20 years. Won hes namely; average year
of schooling, la come with experiences.
Wongudom’s study also iland also increased in all
three methods. The gr ing average year of schooling

is 3.9 percent per ann / _ G pital b g labour income method with

and without experience is 3.6-perannum (Wangudom, 2001). Ichayaprugs (2003) also
- Al 0 < NSOR,

exhibited tha\hurznan'cap'ltﬁ'f’ﬁf'-—f‘ﬁé' almost-89 % from 1980 to

1999, Aot — :

aph) of the Thailand by

ured huq@]m capital in accordance
with the characteristic of labour market in Thailand by allowing wage differences

different regi ifferent | t f educati ifferent=accupation that it
hasﬁhut osiQ’y flec tﬂtu hlw ital o tielrﬁnd among

diffemt studies discussed in above. Figure (2.5) clearly states that human capital in

Thailand increased with the average growth rate of rcent per year sinc84980.
reo eﬁﬁﬂaﬁc I ioﬂ Wwandlmsi cv;}d tgulzar%’

from 1990 to 2006.

Rutt -ﬁﬁu@;or (2
using different methodolog

* Her methodology detail will be appeared in Chapter (4) Methodology under Human Capital proxy for
ICT Development section.



25

Figure 2.6 Human Capital of Thailand (1980-2006) (Based year 1980=100)

"Human Capital"

Source: Ruttiya Bhula-or(2009) JES | i

In generaly Thaila nade ‘gres oS \ in astructure development.
World Economic Fox ,?I’ru‘- t_‘ \ ork readiness in 2005 and
ITU ranked it as 60" among 154 ‘ec ".‘m_ s for the T development index in 2007.
Thailand could be re .,-,:r_&n ders es in effective use of ICT for

¥,
development, enhancing competitrve and productivity and stimulating the growth.

However there are sti
disparity o

English is &1

tilize ICT in full range. The
ong is one of it. Since
]} use software that

s

Iy
-

localization of ,ﬁﬂ1 |Iandﬂ/loreover, putting more
Thai language content on the Web, expanding broadband~coverage and lowering
oadhand prlces |ﬂso necessary TheMe interne ﬁnetratlon especially

R W
ARIANTAUUMIINGIAY

toward a



Chapter 111

Growth, Productivity and ICT: Theories and Empirical Studies

Today, the a atlon bro

e —
(2003) refers therl\le—,gwto W Econ the‘-rapld-umm%em,s:ind spread in the use ICT
Q/;ﬁr/ N y.systems.” Lipsey (2004) uses the

“New Economy”. Salvadore

based on computers, so
term New Eco changes brought about

by the current re i - pevoluti i n by computers, lasers,

sizes with a chea price ' aci ) hi'gh bandwidth rate of

internet and ne ware appli sations the can be denoted to General
Purpose Technology (G : is growing over the recent
years. In this chapter, the study 'Mrﬁ‘( xamine fi eoretical point of views and some

empirical studies of | nﬁﬁtﬂm cor ,growth and labour productivity.

32ICT arLd\fi
Third revotution has many impacts

n

be able to say
on the world omy by improving production technology-‘or changing consumer
behawours For eﬂnﬁ with the intensive use.éf ICT, on one hand, online shopping

%4 W A ?ﬂtﬂﬂm;::;::.ts

with the help of ICT enable pro@ctlon technology &tremendous growth

q TR TN

softwares and systems. Therefore, it is generally to say that investment in and use of
ICT play crucial role in generating output growth.
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Firms generally can benefit from ICT investment through adaptation and
innovation in their work process (OECD, 2004). Oz (2005) also discusses if a firm

adopt a new technology (specifically ICT) which may be an innovative hardware

ion, i% roductivity as well as income and profit
. {}yoduce the same goods or services
er goods )f;@en the firm can benefit from

norﬁf of scmq’ierm of spillover effects,
sam nology then it becomes
i t

equipment or software applic

increase as the new techn

_

more efficiently or t%‘_‘
either increasing e@:‘o
all firms in the i ry

time"

the standard on

A .\. ,

the entire industry, all
better quality with low

investment and 34 N ectively yields 0.8 percent

I 4 . . .

of return compared to perceﬁ'ﬁfz." on ICT, Oliner-and Sichel (2000) and Council

of Economic Adviser (2000) alse-indicated that the contribution of ICT is growing in

all IT using sector in the. '--"==;;:;, heir study also reflects Oz’s (2005)
_.""-Jfl-. b N - - .

discussion t_hg&grqup of C'orﬁfiﬁﬁ’s.'{fr{fﬁ strial se ew high.return to investment

in IT does \IVO‘ nean that productivity improvement at the national level but impacts

l\"a'- - - -
are mostly Mstrrbqyonal Or .industries coming at the

expense of others as restructuring e e national e@bomy. However, as for

global economy, e&ery nation could benefits from IT investments just by making their

=y

fir e against forsign firmecitamean u enefit by

only gl further behind economically, so it is important to conduct country level

ATl Anenas

3.3 ICT and Productivity: Macroeconomic Perspective
It is seem to be a great interest to both developed and developing world in the
age of globalization. Researchers, in recent years, studying the impact of ICTs on

growth and productivity used different economic models of interpretation. ICT leads
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to productivity growth in two ways (Figure 3.1). First, it increases the efficiency of
factor inputs (capital and labour) and second, it fosters technological innovation as a
source of total factor product|V|ty rowth Labour productivity grows as a result of

capital deepening® by increasi nt and utilized ICT technology in the
production process. As it }& iciency of labour even without
changing technology,gj_L“ . When, w/ capltal deepening, economic
agents are able to W li?a w
and better incor s ICT-ntetheir roQuc____

factor productivitygains. 1/. r 20 -

Figure 3.1 Channelsg*T hrou 'ﬁ utes ctivity Growth

es technological efficiency

cq'\ T use can result in total

'IME& LAWY §
Capital productivity growt ‘ abour prog icti /' t \n actor productivity growth
& A

k&) J ]
1*.1"‘/

-k

) ‘fé-if:u

|CGF€Capital-Deepe

“I-' :*l:';)*

ICT use improves production
efficiency through organizational
and managerial improvements (e.g.
cost saving inventories, improved
communication).

Technical change and innovation
he ICJ=producing sector are

ICT use improves the
efficiency with

contributes toh v " o in ol oo e o j igher domestic total
- niodyctivity growth

| —=

Source: UNCTAITj)O

No one carhde ¥ that an economy gal hile there is overall improvement in

ﬁﬂiﬂﬁ‘ﬂ N SWUTA T

newlmnnovatlve processes in the economy (OECD, 2004). Timmer and van Ark

EN N BN

Capital deepening Is a term used in economics to describe an economy where capital per worker 1s
increasing; a process of increasing the amount of capital per worker or increase in capital intensity.
Capital deepening is often measured by the capital stock per labour hour. Overall, the economy will
expand, and productivity per worker will increase. (Sullivan, arthur; Steven M. Sheffrin (2003).
Economics : Principles in actions) retrieved from http://en.wikipedia.org/wiki/Capital _deepening
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ICT producing industries then it leads to falling in prices of ICT goods. Being General
Purpose Technology, ICT facilitates firms to become more efficient organizational
forms and subsequently boosting the productivity of the firms. In reality, the

relationship between ICT and produ i’/' rowth has been that of input substitution
between Capital associate f Zﬁitah and non-ICT capital. The

more investment in % m the rapi ices of ICT goods. According

to McGuckin et Wices &com%decreased at more than
17% annuallym P \%scussed that the sharp
el e i Aok 3

acceleration in ted the decline in prices

‘for itution of ICT for other

Althoug idg od inlt ny failed to prove that
ICT contributes to \ impact of investment in
computing equi b in the 1908s found a
rather small contribution OF just 0. 6 en ' _ with average GDP growth rate

of 2.3 percent (UNCT. : low remarked in 1987 that
“you can see the co ‘Bgeeveryv Jin the' productivity statistics’ which
came to be known as the Solew parad groductivity paradox (Pohjola 2002).
In facts, gaiﬂ"xtq_ _rodu'Eﬁ - ce
nascent ammm_aaa..-..::::‘.‘.:;::x:::;:::ﬁ::r

produce substantial

at it was due to

economic impacti It was alsa orgenson at'(i, Stiroh’s (1995) study

which found that °computer investment had reached a sizeable amount in certain

DAY Ty

easuring the amount of capital invested in ICT goods and services is one

way of measuring the intensit o‘ICT uptake in af=éeonomy (UNCTAD MOQ).

ARSI AR Y
q in 2004. Information and Communications Technology (ICT) spending made up 6.
percent of worldwide GDP between 2001 and 2005. The top ten ICT-spending

countries remained the same from 2001 to 2005 (in descending order): the U.S,,
Japan, Germany, the U.K., France, China, Italy, Canada, Brazil, and South Korea.
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China is expected to surpass France in 2007 and the U.K. in 2008, while India is
expected to replace South Korea in the tenth position in 2007 (Britton and McGonegal,
2009). The worldwide ICT spending has increased up to 3.7 trillion in 2008 (Figure

3.2). \ 9/

Figure 3.2 Worldwide IC
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& 3500
8 3000 - ~
0 2500 - -
2 2000
o J
< 1500 - -
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&
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b
Source: Digital Planet 2008 report (WITSA) |~

There has beentincre Sin= tion ICT capital to the economic
growth in many world’eco F _Jig'.g' est ihvestor in ICT, US has proved
that significant relationship '_.; 1 growth or productivity. The GDP
growth of U§,be s inereased to 4.07 in the
period of = \isulted, ICT capital
accounted f 15 E later period (Table
3.1). During tiiejirst half o , are of contn@ytion from ICT capital

ranged from 8 persent in the former West Ge%ny to more than 18% in Canada and

HUHININING 103,

G KNICT L TEP
73-95 78 . 112 ET
Qiaangal I nEnad
95- 7 1. 137 062
q (100) (24.1) (27.0) (33.7) (15.2)
1995-01 3.55 0.93 1.10 1.12 0.40
(100) (26.2) (3L.0) (3L5) (11.3)

Note: Figures in parentheses are the share of each factor growth
KICT = ICT capital, KNICT = Non ICT Capital, L =Labour
Source: Jorgenson, Ho and Stiroh (2003)
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The falling in prices of ICT goods after 1995 brought the massive
improvement in the ICT investment of the world economies especially in the

developing economies. Jorgenson and Vu analyzed the impact of ICT investment
(including equipment and soft ! rewth of the world economy, as well as
growth for each of the se /} conomies (i.e. seven countries of
the G7 and seven mak\‘ g econom "._‘Q;The US data was revised and

updated since the wlmrg&son i ontribution of ICT to world
economic groW 0 15.4 percent in 1995-
2003; for the f e G7 as a whole, the
contribution jum . 27\ peteent: irical findings for the

developing economi he ontribution of ICT to
economic gro except for Sub Sahara
Africa. For instanc growth increased from 2
percent to 7.7 p 16 ja; from 15.8 percent to
16.3 percent in the es of e from 5, nt to 18.5 percent in Latin
America; from -1.4 per from 10.7 percent to 10.1

percent in Sub-Sahara’Afriez m 3.4 percent to 9.8 percent in North Africa and

Middle East. Each of the sevér ,- ping economies, except Mexico, has
experienced. smgtend f;ffhe" #ﬁfég" T 0 econoiie.growth. The findings are as
follows: frol!m : "‘"""""""“"‘"‘g.; to 4.2 percent in
India, from ‘Lﬂf_ee‘rcent to 37p ] _Nent to 6.5 percent in

Mexico, form D. percent 0 aand 3.9.EJcent to 11.2 percent in

South Korea (Wo 2004) As for the Asian developlng countries, lee and Khatri

il mﬁm'wm e

perl f 1995 to 1999.

QW%@\W?W@JW]’J IEMEE

Within the neoclassical growth accounting framework, ICT investment is
assumed to contribute to labour productivity through capital deepening, this

assumption being consistent with the logic that workers who have more computing
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and communication equipment are more efficient than workers who have only
ordinary capital. This ICT capital contributes to GDP per capita growth as an
additional input to the production functlon This theoretical framework does not
ZZJ‘
substitution of ICT@_E‘;: dinary ¢

conducted the g

account for the contribution o

tor productivity arising from an ICT-

enabled innovative real n of production (such as the

AD, 2009). Several studies

rcow exeftises Wiods of time to estimate
the contribution capi We | much empirical work on

ICT contributi \ th than that of GDP
growth. The counti amineg (Jorgenson et al., 2003,

Oliner and Si  (Robitlolix & Australia (Parham et
=2 ' . transition countries
(Piatkowski, 2003) iaPacific courties hartri, 2003).
1 ; } h in US increased from
about 30 percent ingthe ried "‘J:"l /e ) 1C .4. cent during 1996 to 2001
(Table 3.2). Simil rIy Si gapom%‘ﬁ' s provedithat 38 percent and 9.3 percent
hel"(2003) also observed that the
share of ICT contribution te- T productivi / has risen from 30 percent in the
period of 1 -1995 1« 47 percent in 1996-2001. They als orojected growth in
labour prod&c »...-..:‘.::.::;‘-:::::::‘-:::;‘::‘.::E::.::.:::: hey also concluded
that future inerease

—

i ntly on the pace of
technological advance in the semiconductor industry and| 4 the extent to which

products embodylag these advances diffuse through the economy Apart from US,

LTSNk ke

ALP wth of average of 3 percent from 1995 to 2000 has been resulted from 47

0 RIS umIInenay
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Table 3.2 Average Labour Productivity in the US (1974-2001) (Unit: Percentage)

ALP KICT KNICT L TFP

1974-90 1.36 0.41 0.37 0.22 0.37
(100) (27.2) (16.2) (27.2)
1991-95 1.54 F 0.06 0.45 0.58
\ / 3. 9) (29.2) (37.7)
1996-01 0.25 0.99
(42. 0) (10.3) (40.7)

Note: Figures in pare are of.gach fa

KICT = ICT capital, KNICT =
Source: Oliner and-Si 00

: und out in the study of
selected transiti ! T capital to labour
productivity gro igh; :..:_' U ic, and Poland recorded the
highest contri I Sid, ja and Korea had an
: 9. However, Hong Kong
and Indonesia had experi e sha corresponding contribution to
ALP growth altho T to GDP growth. Other
Asian NIEs and develgpi nch nd have less than 15 percent
share of contribution form‘ “’ : g to ALP growth (Lee and Khatri)
(Table 3.3). Therefore _J,Ll " ved/ : IC apital deepening has played an
important r@l 1 im labour productivi " d_, _s)of mid 1990s. The
empirical f| 3 g to the contribution of ICT to la ) Uproductivity growth

can be summaﬁ Inthe
As we have seen in the figure (3.1), ICT can affeéL!btal factor productivity
also. ICT use mpﬁvmroductlon efficiencygthrough organizational and managerial

EREARNOnT.

d TFP, while ICT-using n?ustrles contrlbute to labour productlwty

| WIS SN YTNG

producing sector showed strong TFP and it is resulted a large substitution to other

sectors ( computer-using sectors). Similarly, Jorgenson et al (2003) has examined that

® Bulgaria, Czech Rep, Hungary, Poland, Romania, Russia, Slovakia, Slovenia
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TFP growth in US has resulted more than 70 percent since 1995. Again, for Japan,
Jorgenson and Motohashi (2005) found that the ICT contribution to TFP growth
became twice before and after 1995 (Table 3.5).

|
Table 3.3 Decomposition$ /ﬂgﬁﬂggo-zoo&
e (Uit e

1990-1995 -
_—
0.80

985-200¢

TFP

ICT

Non-ICT

Source Jorgenson and Motohashi (2005)

AULINENTNYINT
RIAINTUURINYAE



Table 3.4 Contribution of ICT to ALP Growth in Ten Asian E

(Unit: Percentage)

1990-94 1995-99
ALP KICT KNICT ~— [FP + KICT KNICT L TFP
China 6.63 0.10 216 UTI0 ?27 _ﬂTI""' 0.21 2.92 0.65 3.63
(100) (1.5) (32.6) “"l’fg"d 3) (39.4) (8.8) (49.0)
Hongkong 3.81 0.73 0.33 0.54 -2.26
(100) (19.2) (-67.3) 110.2) (-461.2)
India 4.09 0.05 1.34 2.34 2.05
(100) (1.2) (23.0) (40.2) (35.2)
Indonesia 6.70 0.12 1.30 2.38 -4.52
(100) (1.8) (-188.4) 344.&5) (655.1)
Korea 5.13 0.69 0.61 0.76 291
(100) (13.5) (11.7) (14.6) (55.9)
Malaysia 531 0.29 1.39 1.16 -1.18
(100) (5.5) (78.1) (65.2) (-66.3)
Philippines -0.12 0.13 . 0.19 0.61 1.09
(100) (-108.3) (-12 m (13.1) (58.2) (-9.0)
Singapore 5.04 0.66 ‘ 0.35 1.56 -0.24
(100) (13.1) (26.8) (19.6) (44.2)
Taiwan 5.17 0.33 1. 50‘|“J 1.2 . 1.35 0.99 2.23
(100) (6.4) (29.0) (23 6) (41 0) (100) 9.3) (26.8) (19.6) (44.2)
Thailand 7.80 0.19 19 0.99 0.95 -0.93
o es [ @El 1 ‘iy] Eﬁq 5 W 2|6 {ﬁﬂ Sem @9 e

Note: Figures in parentheses are the share of each facta"growth

Source: Lee and Khat

=y Cﬁ?ﬁwﬁﬁgﬁaﬁﬂ TANRIINYIA Y

g€
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(Unit: Percentage)

year of Other
Author study  Country Period TFP Variable

Oliner and Sichel 2000 US 1996-99 0.16
(45.1)
Jorgenson 2001 US 1995-99 0.75
35.5)
Jorgenson, Ho and Stiroh 2003a US 0.62
(30.0)
0.4
(19.8)

Oliner and Sichel 2003 US 1995-2001 0.99 0.42*

(40.7) (17.3)

Parham et al 2001 Australia 1995-2000

Jalaba and Pohjola 2001 Finland ~ 1995-99 0.2 4.1
(5.7) (117.2)
Harchaoui et al 2003 Canada 1995-209& 3 1.0
. A U ) e — (588)
Robidoux and Wong 2003 Canada 1996—20& /i f 1.0
N _Ej { dﬂb (55.6)
Oulton and Srinivasan 2005 UK 1995-2000_._ 2.93 1.37 0.79 0.32

£ [100)  (468)  Q10) (154) (109

s 879) gj NSNYINS
QW']Nﬂ‘iﬂJﬁJWYJ‘VIEJ’]ﬂ 4

* semiconductor
Source: Wong (2004)

9¢
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3.5 Thailand and Impact of ICT on Productivity

There is only few studies have been conducted in this field of ICT and

E[n Khatri (2003), Fiscal Policy Research

f d NSO of Thailand. For Lee and
Khatri, as discussed in ﬂ for major Asian countries for

the period of 1990 t cal Po‘lyy R IEute has conducted the study

for 1993 to ZOW j rowth of 2004 to 2008.

UNCTAD and NSO is measuring the impact of

productivity in Thailand. They
Institute (2004) and joint

re
|

Lee and i examine CT on both GDP and

labour productivit 6N tion of ICT capital has
increased signifi rcent t 2 n the periods of 1990-
94 to 1995-99. Fis areh- lnstitut was carried out in 2004.

The study recegnize ikt high te capital by separating
pital- mework that incorporates
constant returns to scale and twe-types of | al. However, the study incorporates a
more restricted pro uctio‘ fanet] on fixed coefficients with no
allowance for a secular g&,}’- ".'f’, * . th. The result for the aggregate
economy is alyelafic ig 0 @IT capital, 0.13 to
capital and % 6 ———-———

\J

OOZ)‘"‘(Unit: Percentage)
(|

Table 3.6 ICT _a}ﬂtl
ff

Contribution of

Sector &IQT capital Icuital Labour

T m 1 0.36
Agricultur .0 0.39
Induq 0.61 0.23 0.16

Services 0.67 ‘

S —— = .
AR R WY

Source: FPRI (2004)
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Using firm-level data set’ of combined ICT uptake and several economic
variables, NSO and UNCTAD have conducted a joint research project. A well known

empirical model (the Cobb-Douglas production function) was used to access the
relationship between ICT use ' ;

ivity of Thai manufacturers (UNCTAD and
NSO, 2008). The sale / ctivity) has positive relationship
with ICT usage, amoqqt__‘_.‘ conS|der contrlbuted with 14 percent,

internet access WW Weﬁ)rese
the firms regarM

by taking into

nt on sale per employee of

the study has conducted

to labour productivity
in small firms an ductivity in middle size
| he link between ICT
use and labour ity is stronger.in large ¢ i sized firms, with high
contribution from t . ipUters d NSO, 2008). The study

oved that the positive

whole what

relationship betwee > roductivity (here, sale per employee) Table
(3.7). _
Table 3.7 Regression‘Anal 1" - the 3 oution to Thai Manufacturing Firms
by Different Regior
&b A Web Presence
Bangkok ‘|‘J : . M 0.0254
Vicinity 0.1411%** 0.0511 0.0731*
Central 0.1553*** 0.0121 0.1533**

sﬁﬁumﬂﬂﬂﬁﬂlﬂ’lﬂiﬁ%ﬁ?

Note e regression included controls for employment size, capital, costs incurred with materials, foreign
capital participation, multi-unit firms and in stry and region spemfl(ﬂactenstlcs (level of S|gn|flv at

RFARHFUURINYIAY

" ICT survey (2004, 2005), Manufacturing Industry Survey (1999, 2000,2003) and the Business
Service Survey (1999,2003)
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Many literature reviews have found out that the ICT has a positive impact on
labour productivity and growth in both in developed and some of the developing
countries regardless of firm, industry or national level. As we have seen, the stronger
contribution has found in deveiopec warld such as US, UK, Canada, and Australia

\ 3 % e contribution of ICT to growth
and productivity has_vivid i »@pecially before and after of
1995 where the Iwﬁﬂﬂ t i
services. Thailand;"one
ICT productio
how ICT would h

ms to be resulted from
cted to be able to explain

I M
AUINENINYINg
ARIANTAUUMIINGIAY



Chapter IV

Methodology of the Study

\ j/ cy while inputs are processed

4.1 Introduction

Since productivi

to produce the outpuf, this-study wll e ggductlwty and the capital
deepening of theW and. Growth-accounting breaks down the output
growth and productivi jated xkﬁo ' ctor inputs. The basic of
growth accounting es !t\ 957), Kendrick (1961),

er, the contribution of
th is also examining by

R
..\}\.\\

many scholars.4 i i Sichel ( “\\\ United“States, Goldman Saches
Ope, Japan and Australia. Again,

labour productivity ¢ anted thr lation of ICT capital stock. The
ivi to | tigate in a simply augmented

growth accounting fra rh - ;. tud ) wo like to explore the nature of
ICT contribution to growth“and proo ailand and this chapter is going to

discuss the detail methodologié: .m i‘“

and produc@

al deepening can effect to growth

G’

4.2 Output QM
neoclassical production function in |tulmplest form can be

A typi
expressed as

Wt’ﬂ@ﬂﬂﬂﬁﬂﬂ’lﬂ?“”

here Y= The unit of ouvut

997 RASUUNIINYIAY

A= Hicks-neutral (or output —augmenting) level of technology or
TFP
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The growth rate of the output can be partitioned into components associated
with the factor accumulation and technological progress. Differentiation of equation
(4.1) with respect to time then after division by Y and rearrangement of terms;

A g + , /y (4.2)
Where %ﬂFaetor soual)-ma;gm“\a |products and g- the growth

due to technological ch

(4.3)
If the techn pearsinf ,sothatF (A, K, L) =
AF (K, L) theng = . sl : g, can be calculated from
equation (4.2) asare
(4.4)

Where AFk i

marginal products, then Fx=r = R (the rental price of capital iand AFL=w (the wage
rate), then bhe :

,&qj}:al progress follows
from the abovelq n be

0 s () -5, 1 (45)
Wuﬂﬁ fdnswgang..
roduct The value ¢ is often Hescribed as an estiffdte of fotal factor
9 Wlﬁﬁ% A A

RK + wL which hold all the income associated with the gross domestic product, Y, is

if factors are paid their social

attributed to one of the factors, restricted here to capital and labour.
To access contribution of each determinant of productivity growth, needs to

have estimates of growth rates of A, K, L and the parameters sk and s_. Estimation of
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growth rate of A or TFP growth comes first. There are two approaches and first is the
most popular approach, growth accounting. Growth accounting is a procedure used in

economics to measure the contrlbutlon of different factors to economic growth and

rogress measure as a residual in an
|caI way to derive TFP growth.
The second@_ direct e stlmatlon of the aggregate

production functlw,,ﬂvant e of mwe;;hat it dispenses with the
assumption tha;/actow/' inal.products ide with the observable
1S, th i al. prod t5-€C

indirectly compute the rate o e\

economy. Growth accounti

factor prices, t al to the rental price of

capital and the wage ratg:” The ion approach are several

growth (— ) are measure mﬂm‘/ en. stan , estimates of the coefficients of
= = 2 ‘.'-',4\( S

these varla‘é@} ~would deliver incons r,é_,;ﬁctlve shares. This

problem is & ycapltal input, where

}aﬂ WeH‘to the stock currently

the measured
utilized in produetion. This problem often leads to low estlm'L&és of the contribution of

capltal accumulat‘nmconomlc growth wWhlgh frequency data are employed.

S actor share“a e"TFP W e ing to these*drawbacks,

most of the study prefers non- econglnetrlc estimation (B%Barro 1998).

Qmmmmmmm T8 Y

Jorgenson and Griliches (1968). It is extended by Oliner and Sichel (2000) and

Jorgenson and Stiroh (2000). The contribution of productivity gains in economic
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growth can best described in the context of aggregate production function in the
following form.®

\W 4
Where at given time t, \

ITC

(4.7)

Where, symbol” A indi S ’ 2 ‘ and time index t has been
suppressed for the si veights sum to one similarly as the
weights V¢, Vo and v all o ESpond—tC iominal share of ICT capital, non-ICT
capital and labour respectively: ‘Again, fc productivity is presented in the

form of Hic

4.3 Labour Pﬂ'ﬁiuctl

The caIcuI?aon of labour productlwt)“s’derlved for the production function

P HINENIHY TR

outp ) per hour (H). Given the above production function, labour product|V|ty can

ARTHATANIANEIRE

® The following section is largely based on Marcin Piatkowski (2002)
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ratigrof labour input to hours worked (L/H)
}}J/ﬂf cording to the equation, labour
,“Capital deepening, growth in

e e —
is-able to capture all the spillover

is referred to as labor ¢

productivity growth!h&n
A ——

. Moreover, TFP also

reflects the wea i _. S well as anything not

Jorgenson and

demonstrate the i

L and Fraumeni (1987)
¢ é_

} 9!-.1‘. \
e of ﬁgﬁ g inp \ by ‘quality classes.’ Then, the
abour-gual !'-- o labou productivity function can be

SYEbaaid o i
L S
rewritten in linear for NJasatetd i

(4.9)

Where,g Ve an tor sh:-ﬁzs of output, whereas k.
and k. reflect changes in the respective use of ICT and non-ICT capital per hour, or

capital, deepening, bove equati 9) that_labour gro comprises
thrﬁrﬁ@' i%egr%hic dW ‘ rﬁnﬂ;% of capital
serviq per hour and allocated between ICT and non-ICT components™. It enhances
the efficiency of labour by increﬁng capital per houmyin proportion to theftapital

TFP, which augments factor accumulation.

® For example, L can be viewed as a vector that specifies the quantities of labor of various kinds,
categorized by school attainment, age, sex and so on.
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4.3.1 Human Capital Proxies for ICT Development

Again, in the context of labour quality, theories of endogenous growth are

suggesting positive effect of huma

taI on economic growth and productivity.

Human capital can be consid rms — knowledge, skills, competences

and other attributes e ' relevant to economic activity

(OECD, 1988). Diffabasﬁge dlscussed by many scholars.
e ——

One of them is income : Wncept of income can be

of earning wa
Dearden (1998

ing as human capital.

ing with some formal

Chapter (2), ICT ““" or capacit e effectively that level of
i ' eral. Therefore, in the

Ao I
= -
As for Thialand’s ﬂﬁéﬁ‘a =
Mulligan and Sala-i- MaW 1;; o reflect the human capital in
accordance@ ; qﬂ;

wage differ _______,_—;_—;_—::_—::_______;;;;_______; ----------- egl earning differences,

and the differehr; Y|
increase in in&gjoccupation productivities into the equatu;l], as the difference in

Bhuia-or’s applied the model of

r study deducts the

porated the possible effect of

earning in occupa@n&y be varying the pronﬂy index. Then, the human capltal

i uveqwi WEWH W T
997 ANNIUNAINYIAY

19 This issue is discussed concerning rate of return on gender. It is found that the earnings of women
are considerably lower than those of men. It is also found that the average wages are varies among
region.
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(4.10)

(4.11)

t,a,s,n t time t in region at n

0,0Cj

t,a,s,n = experie \ ducation in occupation i

me t in region a at n highest

W 1S fepreseliteu Dy e avelaue ea """'T_f'_"i"l ersity graduates
with and withelt e .'.\
ot | el

ll ﬂJl

11
Wage of workers W|th no experience can be calculated by the Mlncerlan earning equation. The study disaggregates the
gender and region effect by ef ing equation.

In
individ repregents the arning o out schooling @ndjexperien i represents the

years 0 oollng X is a measure of work experlence Gen; and region; are responsible for the dummy variable. ﬂo with the

0,0Cj

ﬂmmﬂmumwmaﬂ
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In the frame work of ICT capital contribution to growth and productivity, the
lack of data such as ICT capital and mcome share of ICT in total income can be

[ oweyer, these shortcomings in data can be
/e Eecmc data problem together with

regarded as constraints for thi

overcome. The following

stimate t ta for the study. In addition,

methodologies and
the following seWplore‘ﬁll the]@s study.

4.4 Data Em

or many countries except
d (PIM) is one of the
ways of estimatin [ Itds-ap ies such as Joregenson in
1989 for US, Levtch d Pet | _ wert and Lawrence in 2005
for Australia, Tim in 2000, Shinjo and Zhang
and Motohashi in 2005 for
Japan, Hall and Basdevant as Perez and Uriel in 2000 for Spain
and Piatkowski in 2002 ’/@3 mw

requires ca{ﬁ iny
capital stocl& A

nd some transition economies. It

h@pital estimation of
Ket= (1-5)|¢|JCt 1+ AKc t H-L (4.12)

EJ D154y i 11 T B

ICT in t" year. Moreover, in orde"(o get the Kicr, tl itial valued approachUIso

qmmmmum*m ik o\

and Prucha in 1996 and Reignsdorf and Cover in 2005 for Central American

countries. The formula to derive the initial capital stock is as follow.
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|
0= ﬁ (4.13)

Ko =the value of ICT Capital Stock in the initial year

licr=the level of ICT inve year of series available

y =average @CT inv

estm@d of time
From the‘ﬁ’,‘ i _\Wn e s Acusly
i apital stock. Actually,

depreciation depe s \fife span.(u of the asset. Jorgenson

o =assumed depreci

(2001) pointed out of wsihgla ‘comply a specific period of time
depreciation for US
computing equipments. ¥ 3 \ timated declining-balance

the depreciation of ICT capital

stock for before an oP) 78-in-US. 1oweve it'isshard to define the average
asset service life span. s-that'the.depreciation rate of ICT capital highly
depends on how fast in obsgleseence of 1€ sment means newly innovative ICT
equipments may shorten thim ife urrent ICT equipments. Different
studies different dep G ST e imatien. Jorgenson (1989)
employed if ; _deprecation. rates. for office, comauting and accounting

machinery it " rates' of depreciation for
ery for beforeﬂjp?S and after. He used

27 percent for the‘iormer and 31 percent for_the latter. Similarly, Kim (2002) used

de atien o 7-2000 for ICT

ICT %ital in China. Therefore, it can be assumed that the depreciation rate of ICT

ital can be lie within 10 to 31 pe:c nts. The follo able describes the CMT nt
QR EETTER T

Office and computing and accou



49

Table 4.1 Depreciation Rates of ICT Equipments

Authors Category of equipment Depreciation rate (%)
Jorgens on (1989) Office, computing and 27
account chmery 1977
Fraumeni (1997)
~— 27
= ’
Kim (2002) /
' 13
14
Miyagawa, Ito and Harada
(2004) 27
31

Source: Wong (2004)

Again, regarding to the iIS'mo adequate data series for

ICT investment in Thatangd. in-order to [ ending data is available form
SUS N “hij ’

World development Indicators=2008-of "\

J Y !‘J '

Planet report 2006 of \World Ihforme tion gy Service Alliances (WITSA).
Many stud@ / ICT anc _‘ductivity. Lee and
Khatri (200& Jﬂder to examine the
Information Tefc; nolog n AST Piatkowski used ICT
WITSA in 2002 and 2003 for the study ICT investment versus

growth, and IabOUI%ﬁ:tIVIt in Poland an ht transition economies®?. The data
ro year s herefore, the's wil e;elationship

between ICT spending flows and ‘et capita income estlmatlng ICT |nv

qwﬂmnmummmaﬂ

d Bank publication based on Digital

spending data

12 Bulgaria, Czech Republic, Hungary, Poland, Russia, Slovakia and Slovenia
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Firstly, to project WITSA spending series for the years prior to 2000, the study
|13

applied OLS log-log backward projection model=°. The model is as followed:

In(ECt—l) = ﬂo + ﬂl

ng e+, In(Y, ) +e (4.14)

Where Ec represe ' is GDP per capita', ¢ is the error

above will be us ation technology.

By usin 06, the above model has

generated the valu values of Bo, 1 and B2
and GDP per , S, , aole to estimate back the
investment serie 0. n rd \ \ e the ICT capital stock, the
study will estimate he equa 1,13), and, the study has also
estimated differ \ 25% and 30%) based on

previous empirical ies ds “discussed above \ stify the robustness of the
estimation result. “Appegndix M _' ] seri of ICT Stock with different
depreciation rates. Howeverfort of ICT capital stock in this study,

depreciation rate of 13 percent: n

/ jJ #J
_ § cﬂCT Capital stock to
growth, the e e C i-total-nominalineomeveasshown-in equation (4.15) needs

sti ICT (R.) and dividing by norminal tdﬁj income (1).
ﬂﬂﬁ?ﬂﬂﬂﬁﬂﬂﬂﬂi“)

In order tc

to derived b ¢) by the gross rate of

return on inve

50 major ICT-spending countries.

14 per Capita GDP (in 1988 constant price) data can be available from national income data (2001) and
(2008) published by NESDB.

It is the closest approximation to the study of cooperation between World Bank and NESDB applied
for telecommunication sector (12.5%) in Thailand between 1993 and 2006.
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Both the value of ICT capital stock, which has derived already in the previous
section and total income, is available from national account. R. is the sum of

competitive net rate of return on total mvestments (RC) and a depreciation rate.

ST

The competl f ret n o ment (RC) can be arrived by

applying the capltal asset prietng mode (CA

RC= Ry (4.17)

Where the i fment.i a risk free rate (Ry) and a

portfolio and E; is the

expected return i for stock market beta

\ competltlve rate of return

( olo 1
becomes a risk f ‘_.__,' -' 2 of 3 (Rp)™®:
RC = Ry , \ (4.18)

Risk free rate in “TH ffm iﬁJ Al 58% ‘based on the 10 year Thai
government treasury 6 mont yvg ’ } pr the premium, according to the
Kasikorn Sigaltl U ecktg\be around 7 percent
from January J1984-t0-June-2008~he-final-esiimaie-0i-=C,in Thailand in about
14.58% and fcome
and multiply by the ratio of ICT capit

the depreciation rate
ock and real GDP.-”JJ

“f II?J TNENINEINS. ..

under e compilation of Capital S@ck of Thailand in al (2008). The Caplta‘)ock

| W RS B LN TS

18 Marcin Ptiakowski (2002) applied same methodologies to derive the share of ICT in total income
in Poland.

17 Bosworth employed the same methodology for capital services in Thailand (2005)
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using 75 percent weight on the gross capital stock and 25 percent weight on the net
capital stock. As for the Non ICT stock, it can be derived from the difference between

ICT Capital Stock estimated in prewous section and composite index of capital stock.

V..

4.4.3 Number of Emplo

it data c\aim be e labour force survey (LFS)
i — ——
which has been underta We (NSO). Since the year

2001, the population and classified as total working age
g€ er is accounted for it.
However, labou SO e data for number of

of TDRI and th £ sun 2y whe Iployment is at a seasonal peak

whole year from differensstirveys é‘

surveys. Hours worked daggr )M}Q\'?,U from LFS since 1985.

d 4 quarters) of the labour force

e,

4.4.4 Factor Sharés

Fact@.r ------- :g a jo been regarded as
insights into t

he[f‘Srape of Thalland NESDB take

cares of Nati Income and Product Account (NIPA). ILPHJA provides the value
added in both nonﬁﬂd real terms and totauge bill in terms of “compensation to

S H IR NN

the raw labour share of Thailangdf'can be construct&by taking the ratio f the

RLsersbirgimbisb iy 4 B8

of (0.25) (see Appendix B).

'8 GDP at factor cost = GDP at market price — indirect taxes + subsidies — provision for consumption of
fixed capital
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Employee compensation, however, differs from the labour income especially
in most of the developing countries (Golin, 2002). Labour income also includes some
important parts of non wage compensatlon rent from particular works, and the return
to entrepreneurs. These specif nt f Iso comprise in labour income though
the people are not wage- \&’ a Lj] umber of proportion of the total
labour force is regar ount wor&ﬁwpald family workers”. They
are not the people Pﬂbewe}!gul
NESDB take i r

Enterprises (1U

erms of wages and salaries.

e from Unincorporated
re of both wages and

profits allocated t irms which are normally

operated by househo labour share could be
some how undergsti counts for two-third of the
national income to derive from specific
methodology. T hes by Golin (2002) as
adjustment for labo e computed as the ratio of
sum share in GDP of on of en the share of UIE to one

minus the share in G dies'and provision for consumption

of@xés’
of fixed capital. Since this a -'“-' T hare of UIE as labour income, the
labour share unMﬁis ﬁ sﬁe’ﬁt J 1 mean of (0:81), deelining from (0.92) to
(0.70). The%e ond approach is the 12 .......:::.;::7.’;*‘.::-‘..".‘.?.:‘;,.: ion of employees in
GDP to one"m _g_u"*sa;gg share ¢ f' direct taxes, subsidies
and provision fo consup on 0 d eapita. By doing %Jthe adjusted share has
resulted with the an of (0.67) and minimum (O 56) and maximum (0.80) and can be

=quriipy it o [V e

study took average outcomes on both approaches with arithmetic mean value
f 0.74. The result is co%arable Lee and Khatri®6<(2003 Iabour share Wit the

’Q‘nglﬁ”ﬂﬂ ANV HE T8 E
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Figure 4.1 Adjusted Labour Share of the Thailand (1980-2006)
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an be derived from one
minus labour share flere Adjdstet labour share ce, theMCT capital has derived its
own share to incetme tf al can be a ulated as one minus adjusted

labour share and sha

4.4.5 Real GDP (Y)

Real GDP can be derived:f ‘_ P through deflating with CPI. The

National E@ ' elo : @ESDB) provide the
9
data series fé‘ J

e

i
AULINENTNYINT
RIAINTUUNIINYIAY



Chapter V

The Empirical Result

e&& e sn// ovided a review on empirical

5.1 Introduction

The previous cha
studies relating @nshln’be economic growth and
productivity. VW : S positive impact on
productivity and ._ veloping countries. This
chapter will contrib alby ft iland. It will examine the
en Thailand’s current
economic situatio i ting to investiga Thailand is similar to or
different fro ories N rege ICT vs growth and
productivity. Thi i y di ‘ inary analysis of the
7 obtained from Thailand’s
stock ICT derived in the

Thailand’s growth
statistical sources
previous chapter. Th %) " iy will e h accounting framework to
investigate the contribution of 7--r----- d Thailand’s growth and productivity.
The study will also _, u-;i;-- :3: ; ock series in order to test the

\ n@findings of the role

robustness b;f-\t‘ll ' /. Finally
of ICT inthg,T NI
{

5.2 Growth, Pro‘u&nty and ICT DeveWnent in Thailand

SR ERINTNEIN. -

Asian financial Crisis and its GDRgrowth rate has r hed to the trough m@the

oL A N sate a ik hawhsbe

q 5.14 from 2001 to 2005 (Figure 5.1).
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Figure 5.1 GDP Growth Rate of Thailand (1991-2005)  (Unit: percentage)

"GDP Growth Rate of Thailand"
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\ _
“growths, both in terms of

5
\

(measured as GDP jper ¢ i ) increased with the average growth rate of

Both labour productivity

3.67 percent from 199 ,.m; -aha ivi pre crisis period, from 1991
to 1996, is the hlghest ;::.:;ﬁ::m- Nt g the crisis period (1997-2000), the
ut it has backed to 2.66 percent
t grisis period is only 35
gJ)

The avir?e g rodutﬂity (GDP per hour) is
slightly higher than growth rate of labour productivity. The pos

sible reason may come
from tle rate of in eﬁn emplo eeis hlgheuwhlle the average hours worked per

labour productivity has de

between 2({& g

percent of it{

the pre-Cri iod is 7.87 percent decrease to -0.61 percent

durlng crisis period. After the crls" it is back to 2. 62 percent and the averag

QWﬂﬂ‘@ﬂﬁﬂJﬁJWﬂﬂﬂ’]ﬂﬂ



Figure 5.2 Labour and Hourly Productivity in Thailand (1990-2005)

(Based year1990=100)

H >
L L O
S S O

Figure 5.3 Average/H ;_f. Employed Person (1990-2005)
| (Unit: Hours)

Person (1990-2005)

Source: LFS, author’s calculation
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Table 5.1 Growth Rates of Sources of Growth (1991-2005)

Kc per Knc HC per
EMP per
Growth Hour Hour Hour
Growth Growth
Rates Growth
Rates Rates

Rates

11.70% 0.92%

1991-1996

1997-2000 3.39% 0.86%

2001-2005 -0.23% -0.25%

1991-2005 5.50% 0.51%

One of the determina Fs-of-product and growth is labour quality or human

A
-

capital. The employ ent-has-mereased 1.13 nt'during the whole period of 1991-
2005. The jS times higher than
that of crisi& .Mgl/vth is only 2 times
compare to pr:jrlsw , @as increased with the
average growt fate of 1.41 percent over the time. 1.26 pe

cent in cri sﬁ)d and 2.19 percent Mst -Crisis perlod res ectlvely
erate of g of p aI Thailand.

ICT capital has increased over the gériod with the ave growth rate of 5. 78

q‘m RO m:mmm

However, the rate of growth of both capitals has declined during the crisis and post

A
e

nt in pre-crisis period,

crisis period. Especially, rate of growth of non ICT capital in the post crisis period is

even lower than that of ICT capital due to slow down in investment activities. As for
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the capital deepening (capital stock per labour hour), resulting from the decreasing
trend of both ICT and non ICT capital, the growth rates of capital intensity have
declined dramatically from 7.47 percent and 11.70 percent in pre-crisis period to 1.43

tively.
The study firstly v / development Index or Indicator

(ID1) in order to id vel of IC in Thailand. Since ICT has
been increasing OW Icﬂelateame becoming more and more
important to mM dividuals i untry to access and use
of ICT. Interpatienal itation. |

framework to ' the level of network

and -0.23 percent in post-crisis

has suggested unique

infrastructure “acces igtensity.: | of ICT use in the

society and imp the result: ) i effective ICT use in

"J”‘!

Index (IDI) for 154 ¢ ntrle&W 2002, and 2007 (see Appendix (5.1)). ITU

1000

1000.06" 10000“

Sources: ITU and World Bank

YThere is no adequate data to construct for a unique index not only for the developed world but also
for the developing one such as ICT skill of the society or a country. In this situation, ITU has suggested
to proxy human capital on ICT skill with the level of education such as adult literacy, secondary gross
enrollment and tertiary gross enrollment. See detail for ICT Development Index (2009), ITU
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According to Figure (5.4), the ICT development index has increased along
with per capita GDP means the higher the income level of the country the more ICT
has adopted. With the purpose of constructlng IDI for long series in Thailand, the

7

penetration (per 100,mL‘_‘ and pc r 100 populations) to proxy
the ICT access, GWD]E for Iﬁrastrmment composite index of
secondary groW i 0S iime skill and capacity of a
specific country’ s The eQressi Sult i

asticity values for the
construction of ICTyDevelop

study has applied the regres utilizing ITU’s IDI and ICT access,

infrastructure and skills e world. The study used internet

IDI =0.60+ 0.019 SEF i+ 0. + 1.17e-005*GDP_PPP
(5.1)
(6 975*#—'-'* (3.32)%**
X e
{‘ﬂk dw=1.41
A.r"
By using the uatﬁmihe constructed the ICT Development
Index by using data of Humas —--- stupenetration rate per 100 population,
atied - =

PC penetrat on : sulat ;_,_ '._. nd \4-.., R e SR in pﬁ\asing power pa“ty
(2005 constans)<. The figure (5.5) shows the ICT deve op Index for Thailand

from 1990 t8:2005. IC
years. The rate ofigrowth o

e .31 percent over 15
and during the pre Ejls period is about 1.28

percent per year ar? it increases to 2.15 percent per year even in the crisis period. The

AT RO

r is positively correlated Wlth ICT capital per worker.?® Therefore it is

All the data required are aval abie from the &orl] Development Indlcator ﬂom (IOOE;

2! The study adopted the Human Capital Index of Ruttiya Bhula-or (2009 which discussed in Chapter
).

22 All the data required except Human Capital are available from the World Development Indicator
CD Rom (2008)

2 Labour productivity is positively correlated with ICT capital per worker with R-squared value of
0.78. The equation is log (GDP per worker) = 2.53 + 0.58 (ICT capital per worker).
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important to study the contribution of ICT on growth and labour productivity in
Thailand.

990-2005)

Figure 5.5 The ICT Development Inde

"ICT Development 1nde ajland

990-2005)"

400.00
350.00
300.00
250.00
200.00
150.00
100.00
50.00
0.00

(1990=100)

Source: Author’s calcula

Figure 5.6 GDP per

5.10
5.05
5.00
4.95
4.90
4.85

Log (GDP per worker)

| ¥

0 > "f,.r a,]r ..” D |

T Capial per wiorker)

=

‘ ¢ Log GDP per‘orker —Log. (Log GDP per worker) ‘

qmmmmm'mma d

Therefore, the core objective of this chapter is to examine the sources of

economic growth and productivity of Thailand by taking into account the role of ICT
capital that the chapter employs the production model which segregates the ICT
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capital from other forms of physical capital inputs. Moreover, the model in the study
considers the role human capital as well. Technological progress or TFP is derived as

the residual of a production function. The production function in its simplest form as

express as in equation (4. 7) a| ) of Chapter (4) has used in order to
derive the following resul

The growth lq_L‘_‘ S malnly y its capital which accounts
for almost 43 p to ZQ‘BS S| has decomposed into ICT

capital and Non apital;

respectively. A

percent and 37 percent
pre-crisis period while

the non ICT capit . Both the capitals were

increasing rate o ribution of ICT capital
has been back to its I iod While tal has not been able to do
so (Table 5.2). gh - e 1C pi k"is accountable less than 6

after crisis period is more

than 30 percent of the total capital :1*-7 ’

Table 5.2 Contribution of Hd m pital and Non-ICT Capital to
Growth (1991-2€ jj " J’}

\

-

(Unit: percentage)

1991-1996

20@005

2

ure in t enthesis are pe
*HC = Human Capital

Table (5.2) shows that the contribution of human capital has increased from
average of 9 percent in pre-crisis to 31 percent after the crisis and it contributes 20
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percent as an average during 1991 to 2005. The higher contribution of human capital
over time comes from the increasing quality of labour or education of general labour
force. TFP accounts for almost 40 percent. The study also highlighted the study of
Lee and Khatri (2003) with | 0 tt/u of about 2.3 percent, 12.5 percent of

t %n 1990 t01994. Moreover, the

labour quality and 43 per
ICT cap /__Jujd(ly restored back to its pre-

study reflects the CO@E.
spah_?Owi

crisis* level withiwmb rmqr of declining prices of ICT
goods, the sanM in. | wal brings more computing
power as Moor 16T : “ens d labour force able to
it \ 3 th rate of 5.14 which is

restore Thailand’s

Within ICT investment
contributes to labour pr ening. It means the worker who
has more comp fficient than the worker
who doesn’t. The contri Juctivity has found about 6
percent during 1991 t0,2005..D od, the ICT capital deepening

a"l!"if’éﬁ  (Aigeaidy . .
accounted for 4 percent ane1t to 3 percent in the post crisis period. Apart

from ICT capital, Non ICE_Cagigy,»gqny'

st s .-;:__..-':_,2.\}

_ percent, human capital contributes 7
percent an%ﬁﬁa(a‘écounts for 46 percen
9

u@ut the whole study
[0-2005:-Although-both-non=1CTcap ital and t n capital contributes

period of 1
risis. peric 0 ,ative: former with - 2

positively in pre:
percent and IaL&J with -7 percent respectively in the post’&isis period (Table 5.3).
Since TFP account$ IH;\II the residual comiwut from accounting process, certain

iy e e

Lee aﬂ& Khatri (2003) and Olinerfnd Sichel (2000). Both TFP of Singapore and
i insformer’ dy=accounts;for, 44. cent in=1£990-1999%and AEP [
ALl bRk tark (L i

24 Many denoted that latter decade of boom period
%5 Moore proved that the computing power becomes double in every 18 months.




Table 5.3 Contribution of Human Capital,

Average Labour Productivity (1991-2005)

(Unit: percentage)

64

ICT Capital and Non-ICT Capital to

Average Output per
Labour TFP Hour
producti Contribution ((attributable
vity to TFP)
1991-1996 3. 3.56 0.46
(0143), (0.46)
1997-2000 .61 0 74 7 0 4 -2.28 3.74
) 7 (3.74)
2001-2005 8 0,08 _ 05 2 2.85 1.06
. 0,02) 0 (1.06)
l001.2005 | 3 53 ‘” ‘ 7 177 0.46
6 (0.46)
Figure in the parenthesis are percentag ih
*HC = Human Capital ﬁJHI
The study has faund t incr in human capital than that of
increase in labour force. It 10 beliey apid increase in general labour rather

than skills labour in th
N7

employme t’\:as

agriculture $ecig

Slnce all the accounting prgcess is based on

isis period. Since

the general

Eé. transferring from
enough skills. It is

resulting in slowr af.workers has increased.
Therefore, it ii_;ieed to expand the skills of the labour. i’ﬁjs phenomenon is also
highlighting that pT apital deepening alorﬁj not enough to yield the adequate

] T TN TN TR

assumptlon of deprvlon

AR IASAITIUN TINEIAS

Depreciation rate is seeing as the part of return on ICT investment, the capital service

of ICT capital will also be varied with different depreciation rates. The study yields

the result with higher depreciation rates allows higher contribution to growth and
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productivity. The contribution of ICT capital to growth is the maximum of 13 percent
and productivity is the maximum of 14 percent. The concept of higher depreciation
rate contributes more to growth and product|V|ty may be true with the ICT capital
f ommunication devices need to utilize
comes obsolete. The higher the

deprecation rates th |me span n more investment needs to
come in. This is I‘SWM tﬁhlgh@w ICT capital as compare
to non-ICT capi Thai [ X ; Table (5.5) exhibit the

contribution of rowth and productivity

because the ICT enable m

intensively during the S

The empiri in_this \ a Iand s economic growth
largely comes fat ' \\ proves that the neo-classical
* ore than 50 percent of

Thailand gro e-expansion of formation both ICT and non
ICT capital. Amon ' apital has asterirate than any other form of

capital since 1997. Th A8 Al ol hat the higher ICT capital growth rate

also contributes to th rapl very of T even though the actual depreciation

ﬂUEJ'JﬂEJﬂ?WEJ’]ﬂﬁ
qmmnmummmaﬂ



Table 5.4 Sources of Growth with Different Depreciation Rategmk"’(!agjﬁé 1991-2005)

(Unit: Percentage)

="

ICT Capital ;‘ TFP*
Output /1
13% | 15% | 20% | 25% | 30% b . 13% | 15% | 20% | 25% | 30%
i
‘&'—" ;
034 | 041| 056 | 072| 087 3.400[- 18 356 | 352 | 344 | 334| 324
1991-1996 8.17 .\
T
(0.04) | (0.05) | (0.07) | (0.09) | (0.11) | (0.43) P04y oy (0.44) | (0.43) | (0.42) | (0.41) | (0.40)
V3] i
Ai’.lﬁ'f’-"-
19972000 070 | ©27| 080 | 038 046| 054 088 o | 043 | -228 | -230 | -235 | -240 | -2.46
":r’,'*“ }rt o, i ‘
..-‘,--#f e o, - _‘n.__,r-‘ .
(-0.38)| (-0.43)| (-0.55)| (-0.66)| (-0.78) | (+1.26) (-1.20) |(-1.16) | [(3.26) | (3.30) | (3.37) | (3.45) | (3.53)
b001.2005| 514 | 02| 023 | 029 034 039 285 | 284 | 280 277| 274
(0.04) | (0.05) | (0.06) | (0.07) (0.56) | (0.55) | (0.55) | (0.54) | (0.53)
1991.0005| 479 | 028| 082 042 f1]7‘§1.74 168 | 162 | 156
/)
(0.06) | (0.07) | (0.09) 37)"y(036) (0.34) | (32.44)

Figure in the parenthesis are percentage co -
*Non ICT Capital & TFP of respective ICT cq)itals with different depreciation rates

%I%)

66

99
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Table 5.5 Contribution of ICT Capital (with different depreciati ates ctivity (1991-2005) (Unit: Percentage)

e ——
rowth of\‘
AN Hourl
ICT Capital per hour ICT Capi o urty TFP*
Hourly o S HC
productivity — \ Contribut
a9 (I~ K ion
13% 15% 20% 25% 30% 13 1‘5%_ - 259 % 13% 15% 20% 25% 30%
a&l? Gl A
M AEL) W
- ; ! i
1991- 033 [039 |054  [0.69 0.84 334 (330 934312 3.18 0.54 356 [352 [344  [334 |34
1996 7.6 e \
©0.04) [0.05) [007) [009) [©11) [©43) Y@a3 0. 1) [(0.40) (0.07) (0.46) [(045) |(0.44) |(0.43) [(0.42)
LTINS
1997- 027 030 |039  [047 0. 095  [0.94 - |0 6 . 044 228 | -230 | -2.35 | -240 | -2.46
-0.61 X 4 /]
2000 ,t- A = )
- -
(-044) |(-050) 10.63) [(-0.77) Lo._ REGE (-0.73) B.73) |77 |(386) [(3.94) [(4.03)
= [ =
2001- 008 [009 [012  [0.16 o.J_U 005 [-005 [-005 [|-0.05 |00 J -0.20 285 |2.84 (280 [277  |274
2.68
2005
(0.03)  [(0.03) ). . (1.06) |(1.06) |(1.05) |(1.03) [(1.02)
1991- 023  |0.27 152|149  |147 0.27 177 |174  |168  |162  |156
3.83
2005
&
(0.06) |(0.07) ﬁﬂ_‘éio_g (0.45) |(0.44) |(0.42) |(0.41)

Figure in the parenthesis are percentage contrib
*Non ICT capital & TFP of respective ICT capita

L9
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Chapter VI

Summary and Conclusion

The rapid gro , mve@ment

US and other deve ledito a

ring the late 1980s in the
omics theories to be able

to access the impa g y uctivity. Researchers, in

recent years, studyi used different economic
models of inte reasing the efficiency
of factor inputs (capital and Jabour) and aI innovation as a source
of total factor ¥s as a result of capital
deepening by i _ [ WJCT technology in the
production process. igs/have foundathe positive impact of ICT on labour

productivity and in : ng world. This study has
attempted to investig r0le = growth and labour productivity of
Thailand.

i,

focusing its economic development initiatives in the

Thailand h T MNLI

direction of\gtdiding an information and knowle dge economy e the days of 1990s.

The new direction. , __; policies and master
plans. With the| s Ccessive encot ' vernmé—ti per capita expenditure
on ICT has been increasing almost two times during 2000 and 2006. With extensive
gr. rate of 21

% VO N

peneqlon has also increased from 5.6 percent in 2000 to 36.3 percent in 2004 by
surpassing that of fixed-line of 10‘ percent in 2004.40werall broadband penﬁﬁﬁlon

wide distribution is still not even yet. In general, Thailand is able to make the progress

in infrastructure development. World Economic Forum ranked Thailand as 34™ for
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network readiness in 2005 and ITU ranked it as 60" among 154 countries for the ICT
development index in 2007.

The empirical results show L hailand’s economic growth largely comes

from factors accumulation.
1991 to 2005. More th n 4(

rate of GDP is 4.79 percent from
|s driven by the expansion of

capital formation bo _ n IC:; cap them ICT capital has grown
 — e

at a faster rate than an We 1997. The ICT capital

contributes 6 percent t f.a\ ercent per year during 1991 to

2005. Moreov ibuti pital has been restored
to its pre-crisis | i to Il { ining the prices of ICT
goods. The same a AT Aic S more computing power
that ICT and | iland’s growth back to
be stable with aver, n half of its boom period
On the other h _ rowth of Thailand from
1991 to 2005. Non=ICT apltal+¢quq pre-crisis period and its
contribution falls dra - crisis. The reason of lower

contribution of non-ICT co&?ﬁ s'l r gr Wth rate of non-1ICT capital which is
fall down from 12 percent m.@r,e;sw t after the crisis.

~ \.f f‘,.,; -
Lab&urlproductlwty is also mair : @tal deepening. ICT
OJZOOS while non-ICT

m ontri eve —- oth the contribution of
ll
ICT capital and-non-ICT capital to average labour productiiL'ﬁ in pre-crisis period is

higher than that o‘rﬁ,&md post-crisis perloMe reason is slower rate of both ICT

qu BRSNS ;;:f.:z'

Nevertheless, ICT capital contributg$ positively in the tcr|S|s period.

capital deepen

WIRSNSRAAIRNHARY

depreciation of ICT capital brings higher contribution to growth and labour
productivity with the maximum of 13 percent to growth and 14 percent to labour

productivity respectively. The concept of higher depreciation rate contributes more to
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growth and productivity because the ICT enable machines and communication
devices must be utilized during the short life span before it becomes obsolete. The
higher the depreciation rate, the shorter the life-span of usage, then the more

investment needs to come in. T 's‘i"s s’ trating that the higher growth rate of ICT

capital than that of non ital i / ince 1997. Although the actual
S,

depreciation rate of M\_‘ capital "ﬂu,unknown, the study has found

that the positive T‘@jﬂ ICTﬁpitanﬁmovery of Thailand after
crisis period. NN N

e,
WY
LT

e contribution of quality of
general work fo ' Vot like ICT. In general,
contribution of hu i , th.nas average of 9 per cent in
pre-crisis to 3 he crisis wi ercent during 1991 to
2005. The reason i ibution, of f i es from the increased in
Im _ more than 17 percent
from 2001 to 2006 and terti tjon ES 3 ' ut 40 percent from 1999 to

2006.

However, the expansio not adequate for the expansion of
general labour force. It "' J -Glearty’ see a of contribution of human
capital to a@eﬂabour producti{/i _Perh I@ributes 7 percent in
pre-crisis a K - ﬂ is due to the high

I
—

employment gﬂ/\hﬁ;’fa 0 morr-]f‘than 5 times of its pre-
crisis period. This also comes from shift of labour from ruJa'l"‘or agriculture sector to
urban or manufact‘iﬂctor. Therefore, thefé.i§ possible to say that labour force has
les Iwﬂd%tﬂﬂ(ﬁaﬁnwhﬂﬂn uate skills may
hin heeffe utilization nology like because the ‘shorterife span of

ICT enabled machines and deviceggmust need intensi\ﬂtilization before it bwnes

A WIS L AT I

development which is also another important factor to derive Thailand into stable
growth.
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6.2 Policy Recommendations

Thailand could be regarded as moderately efficient in the use of ICT for

development that enhances competiti

veness, productivity and stimulates the growth.
As we have found that i r i

productivity comes fr ._

ribution of ICT Capital to growth and

)&ﬁt therefore, the government

should provide the franswor rage investing more in ICT
 —— .

technology. Shorter commai i

eriod of ca t like ICT needs higher rate of
gross investment to matntai I )€ re_the reinvestment cycle is
shortening, fi ore quickly. For this

reason, govern onable interest rate to

urban-rural gaps in | Fhe dispari and internet penetration
among different regio es. aint for fully utilization of ICT technology for

FEAT f el
digital divide among lts-‘ﬁgigﬁé‘i'é wellas that, between the urban and rural

LY

communitiés--h.order to so, it is re ,
network an&"; prove the e g\ivjarks. Domestic and
foreign investrﬁtéﬂéhdﬁ' 'ﬂ

providers.

AN

Ievelﬂ education or skills of labour force means human capital which is more

g thﬂalr competition among

important to foster the innovation gd creativity. Therésisinadequate numberstefICT
lerit

professionals in order to fill the gap. Tn or o fill the gap, the role of vocati

education becomes important because the formal education takes time to deliver
required skill labour into the market while the vocational one is able to focus on only
on specific skills. For that reason, academics need to work closely with business and
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industry counterparts in order to have better understanding of the needs of market. In
addition, ICT professional working in the industry should be further developed for
improving of knowledge and skills. Incentive need to be created for getting more
training.  Moreover, ICT skills,of,¢ r’e t ur forces should also be developed for
\
improving efficiency and@ S. / hould be given to workplaces to
ﬁ:“"-z-‘
invest in ICT know@d\; ills deve ,___Jn,order to ensure the dynamic

nature of the quoufﬁonsiWnd testing of the skills
should be monit N regutar pasis. NN _

At the

encourage and

he public policies to
ly, Thailand’s tertiary

enroliment is abou ay attention to education
policies to incr tion rates to be able to
boost local supply Iso necessary to improve
the contents of oficiency and IT skills.
Furthermore, the should be undertaken in
conjunction with currigulum & -- 10 ) s in analytical thinking and

SFFT
problem solving by using Iéﬁ%‘é‘fooﬁ [ ICT budgets should be allocated to

schools including service fees and” or tra . staff.

The@ also required to expand

the formal kdUcation sy

y) promote life-long

learning. ICT ﬂefé"s y to“povide basic knowledge
of electronic dia and trainings to users. It will allgm} people to access to
information and \A/‘Jm beneficial of every @ay’life of the rural communities. Since,

localizati ware"is also essenti ctor for Thai .er Ver, putting more

Thai language content on the Web ig"also necessary.

AR SRTHHNAS B

successive planning on human capital that Thailand will not be able to achieve its goal

as becoming a knowledge economy. Therefore, it is an urgent task for the government
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to set the goals and plans for improvement of the human capital of the country while
prompting the advance technology like ICT.

6.3 Limitations and Su \ J /tudy
The studymons@ct tr@ series by using the ICT

spending series does not describe the

expenditure shares s. It neither does divide
the spending betwe services, Si ding by households and
spending on
provided by WIT

series. More apital services of ICT are based on

ICT spending series

ega arded as ICT investment

numerous assumpttons \ \~ he study is not able to
decompose the ICT \\ \\ re is no availability of data

Thai erefore, there would be a
need for further empirical research on ur 5 of Thailand’s growth and
productivity to investigate whet ----------: en a capital reallocation between ICT

sector (ICT producing @ 1_-_,(1_5_-:-’{-_ qpf* non-1CT sector by taking into

considerati@ parity among different regions of Thailan

ﬂUEJ'JﬂEJﬂ?W?J’]ﬂﬁ
qmmnmum'mmaﬂ
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ICT Capital Stock Series with

Appendix A

erent Deprecation Rates

ICT eries’in 2988 Prices (Million Baht)
13% 25% 30%
1990 | 31893 3862.59, 2 19631158 |  169205.09
1991 | 3387445 581.61 32062.23 | 208479.59
1992 | 361514 g{a&o. N\ 268701.17 | 248184.27
1993 7. 43|\ 3031 | 291489.61
1994 | 42070%.6 6 454.03 |  334924.78
1995 325042 48262 402133.37 |  388622.93
1996 |  500267. 226 4 094.40 |  435340.31
1997 5093/65 74 488833.40 |  478607.34
1998 | 581023, 5711 553 0777.00 | 531880.33
1999 0767488 |f 158218039 | 56 555752.99 |  548012.89
2000 | 609099.8 601629, 794 78637.30 | 571903.41
2001 | 623544 45.01] 135. 97042.11 | 591183.63
2002 | 64177601 @ 36| 61871893 | 613622.06
2003 |  667102.87 | 66218341 9.25 | 647043.21 | 642608.93
2004 | 70070 ¢ 1 683257.74 |  679399.91
2005 | W7 86| 71914555
Source; Autho ' 1
/i I\

i
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Appendix B
Raw and Adjusted Labour Share ?f Thailand (1980-2005)
Adjusted Labour
share

1980 0.856
1981 ; 0.815
1982 Al 0.837
1983 0.843
1984 OO 0.808
1985 \ 0.800
1986 . 0.803
1987 4 0.814
1988 0.783
1989 0.772
1990 : 0. . 0.718
1991 0.25 6.7 0.678
1992 0. 0.752 0.665
1993 279 \ 35 . 0.674
1994 0.27 . . 0.650
1995 0. %&é‘ 0.5 0.640
1996 0.279 - 56 0.630
1997 0.291 ;,.: 90 0.655
1998 0.293 - 636 0.698
1999 0.303 7y 0.758
2000 |~ 0.3 0.742
2001 1, )0.738
2002 ~ 10.725
2003 0730
2004 ‘0'1307 L 0.740
2005 | 0302 0.777 0.640 Ll 0709

Source: Author's Calcu

tIOFI
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Appendix C

ICT Development Index (IDI) 2002 and 2007

Econom Rank IDI Rank 1D Econom Rank IDI Rank IDI
Y 2007 2007 | 2002 Y 2007 | 2007 | 2002 | 2002
Sweden 1 7.5 . W 78 | 2.94 92 | 1.93
Korea

67 2.2
(Rep.)
Denmark 75 2.13
Netherlands 78 2.08
Iceland ; . 85 1.97
Norway 7.0 6 — . 9% | 186
Luxembourg .0 ) Fij \ . 83 2
Switzerland A2 [ Alb . 93| 192
Finland ! i 100 1.71
United
Kingdom . 2K 77| 211
Hong Kong, ¥ [
China 7 12 - - Mongel 2.67 84 1.97
Japan 12 6. 48 | (482 sy 89 [92.66 | 102 | 1.69

Y oy omin
Germany 1 14 0 2.65 87 1.97
ep.
Australia 14 | 96.588 L 13-~ ilippin 91 2.63 79| 207
Singapore 1540 657 [V 16 1" 2| 261 107| 159
New 11%
Zealand 4 ;ﬁ’.? AT zstan 2.61 86 | 1.97
United —_—
States 17 .44‘ b ’_‘J%d 94 2.54 95 181
Ireland 18 | 6.37 61 4.36 | ' 95 | 253 91 | 1.94
Canada 19 6.34.1 < ; 96 2.52 82 2.02
Austria 2 b7 97 | 251 | 105| 161
Macao, | |
China o= 412’.% 80| 208
Italy &;43 99 | 174
France = 0 238| 97| 175
Belgium 24 6 101)) 234 | 111 ] 137
E?]'i‘:]":”' 5| 604 17 | 4.82 | Honduras 10204 228 | 114 131
Estonia Guafmdla
. Nicaragua

Hungary 35 5.19 36 3.49 | Namibia 112 1.92 108 1.58
Latvia 36 5.01 39 3.3 | Swaziland 113 1.73 113 1.32
Cyprus 37 4.97 33 3.78 | Ghana 114 1.63 122 1.1
Slovak
Republic 38 4.95 35 3.51 | Bhutan 115 1.63 118 1.17




Poland 39 | 495 37 | 3.34 | Kenya 116 | 162 ] 116] 121
gzgz?)”c 40 | 488 34| 3.74 | LaoP.DR. 17| 16| 125| 1.08
g::ﬂg;alam 4| 48 41| 327 | India 18| 159 | 117| 119
Bahrain 3 anmar 119 1.57 104 1.64
Croatia 120 | 156 | 131| 1.03
Qatar 1 i 121 1.53 126 1.07
Bulgaria 2.74 122 | 149] 139] 096
Romania % Les 123 148| 119] 115
Argentina . Yerrren—-HZ 1.47 129 | 1.04
Chile 297 | Cameroo 125 | 146 | 120 | 112
Uruguay 29 | Zimbabwe 126 | 146 | 115| 129
Russia 2.11 |\Pakistan’ 146 | 146 | 0.89
Ukraine 255 | €ote o’ Ivoire 8| 141| 134] 101
Malaysia i 1.39 124 | 1.08
Jamaica 30 .39 123 1.09
Belarus a 1.38 142 0.95
Saudi
Arabia 0 13 137 | 121 1.1
ES:;Z"& adagastar 136 | 140 | 096
e

Kuwait 494" 277 [ Maurit 134 136 | 135 1
Bosnia - 2:3; i 5| 128| 149| 076
Turkey c 3o ti 6| 127 | 127| 1.05
Brazil 25 1 126 | 130 | 1.03
Panama 3 Y h 138 1.26 132 1.02
Mauritius 454 =4 139 | 123 133] 101
Thailand Z. 140 1.21 143 0.92
Lebanon K 141 | 117 141 | 0.95
TFYR C
Macedonia | :h - Al 145 0.91
CostaRica || 47 | 136 | 0.99
Venezuela 'i'*-{-'}_ L 4 _L‘ 14| 128 | 1.05
Moldova . Jes | 331 145",'1 113 138 ] 096
Kazakhstan “"69 | 325 68 | 2.18 | Mali 1464112 | 150 | 0.75
Colombla i

Guinea-

Bissau

i ‘
'l | |'
MI\ L‘lﬂll"li!ﬂlm’d-l' lEf.ll'\a




Data Employed in the Study

Capital Stock

GDP* Index* Emplqyment Human Labour | ICT Cgpital Non-_ICT

(million Baht | (million (in Capital | Share | Services Capital

Baht) thousands) (LS) (ICTS) Services

Ingeiad 2 A .
sources | NESDB | U7 BIO* | nso (LFs) | NSO bt Jutlya | A djusted RCjEIIRp 1- LS-ICTS
1990 1,945,372.00 5242117.75 29956 | 78,60 208 0.718 0.046 0.237
1991 2,111,862.00 5907081.00 28168 | 73,771.82 210 0.678 0.045 0.278
1992 2,282,572.00 6616503.00 29262 | 76576.0 212 0.665 0.044 0.291
1993 2,470,908.00 7393242.50 30200 | 78,434.19 200 0.674 0.044 0.282
1994 2,692,973.00 8267824.50 29420 | 76,615.54 t‘iﬂfﬁ” 466 Y 784711084 188 0.650 0.044 0.307
1995 2,941,736.00 9187667.75 30541 | 79,327.13 o 18724416.33 205 0.640 0.044 0.317
1996 3,115,338.00 10214849.00 30692 8?)*_@51 02 500267110 222 0.630 0.045 0.326
1997 3,072,615.00 10941117.75 31522 \P ‘ 1 10406024.1 g “5::"‘ 226 0.655 0.049 0.297
1998 2,749,684.00 11188645.75 30104 229 0.698 0.059 0.243
1999 2,871,980.00 11397824.50 30663 77ﬁ 590767.38 10807057.],[_2! 228 0.758 0.057 0.185
2000 3,005,394.00 11626455.25 31293 79,83932_n 609099.81 , 11017355.44 228 0.742 0.057 0.202
2001 3,073,601.00 11813471.00 32104 ,649.98 3544150) 9926.5071% ] 0.738 0.057 0.206
2002 3,237,042.00 12019385.75 El) W ﬁ7¥1 7609.74 231 € 0.725 0.055 0.220
2003 3,468,166.00 12283475.75 333[ 86,455.00 666102.87 11616372.88 240 0.730 0.054 0.217
2004 3,688,189.00 12624346.25 9 =247 ,EJ 4Q 0.053 0.207
2005 3,858,019.00 13024848.75 12287163.7 Szla ( ;o 0.053 0.238
*Data are in 1988 constant prices ** Rc= im rate, d=assumed deépreciati
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