v “l
@m FITTUHAUT:INA N SP/02/2553

dnuw1IBIn1sdszail 2553

Q

gipinsluazaasugialng : uwinenanlunsasnm

AU gauifioasna @31 Tulzadud  uazalgniud 23edidad

|1 U‘H,Iﬂll’]ﬂﬂ’ﬁl:iu ‘E%’WﬂﬂiLL‘ﬁlﬂﬂiu‘ﬂﬂvL‘nU

21 NWENEIW 2553

v A 3

til d‘v IS a 3 v A
°l|aﬂ@]L‘V\‘Wﬂﬂi’]ﬂgl%ﬂﬂﬂ')?NHLﬂuﬂ’J’mﬂ@L‘Iﬁ‘bla“].l aagm B

= 1o | v 3 uz =3 ]
"Ii\‘.lvl,ll"i]']l,ﬂu@l a\‘iaa(ﬂﬂaa(]ﬂ‘i.lﬂ']’]&lL%%‘Uﬂdﬁ%’]ﬂ?iuﬁdﬂiuﬂﬂ‘lﬂEl

UNAn

' a & a dl o s a =
luszozdely wifpasduusstuinfondayesszuuiasegnalan lagwais g Uszinaluioide
o @ ¥ e ' ' I o & o V& A @ [
Maadrgiginimassmusenln adelafiona massuvesdszmalnadsasiudalalidanudlariuiu
Ann@AT 1997 Mwundnanse un3deil Bdesnsneudnadiay i dssinalnoazlinagniuazulomng
atslslumandniunssanuliidgipinslminiasldfunaindaanuaainsnnsuwlsiuseslszne
ni# nmMsensiluszauanna woihftsuedendduiildnisamusesdsanadinitganen
ANNAT 1997 MNMIUIVAIRNEIT8INIaNTMILTPLAVIANISLATEEAY 8AIINIVEILAITBIRWLTD
Qo 1 a v 1 -] v d o v v a v ‘-Q. F&l
muludszine uaz FaduneduddieanuazinihfilidunuuesdudmuunafisiulasdSoufisy
ER I - e A4«
wanni mikudzaimIamunaenaululsznainefianusrtinismnadu sruniadunaan
MInuN1aINaessuINNYsnnadu g aniunsiensiszauaanianudt Jynudilasiasne
dymnsunuaniamaudsdiud lidusssa szauanesgudud wazdgmdunadifismuinmie
MU Mundunumindu Swdufadoiinznudelamansasmuvesglsznaunms uanani 63i
Uszdudasngnansludiudns g nidugdasariilinisssnuuasmaanauiianusth noft ineduiafas
Tmaamuuasdsandlnadhgipinalna Sjoadududasdufiuulomoieudladymlunng szau s
luszduunniauazszduaania Suuni drzndlnofianuassnazgyidoanumansaluniugduly

seazdall

¥ eme e A A o A Ao a o fA o £ o oa o = w A ;
{iapvaveug M auimdia Han1s qm"qu“azT AAAAININU AT gnmslnea uaznmefianini daanzang dmiudafaliuni

' ¥ o £ < ' W o Ao ' v o o o o
Uszlomidaunanui uszvaveuN M AMNaUnG nesna (uatege Aldgiaan9nsaunise numl%muu:mu,a:maﬂamaﬂ
PR IVBINITANIY qﬂﬁw VOVOUA T AIITIDMN ARNUFI NN FAD. ﬁ%m%’ummﬁfumguﬁwwﬁaga ﬁuﬁ'mﬁauhmmnﬂvimﬁ

Talwanutiswdanazliminasleegedidy



VU A
mnmg] WUIWIS

a a g; t—‘-lq’ o ' o et Aa 1 = nﬂ'

Inpawessgialanasefshldglomadnivdineemaialnalueidy asen
wdshasaznnodugudnansluizesassgialan vldendnisdogunaniadian
1 a c?l’ ‘:gz 1 v 1 ey a c?l’d v ldl c§/ 1
ggwmﬂumﬂmu ﬁ\‘]Nﬂlﬂﬂ?iLL“lld“llu&LuQ&lﬂﬂﬂu&lLL%’JI%NY]@]$§G“I]%1%§$U$@IPJVLTJ IINNIT
wWasnudasassmuasauniassgnaaina  lidsandnadasiuinusaaies

£§/ ' v v o et [l L= Q/ {
WnAwhlanunsauuntasli ml@mmun’mmwuﬂuﬂs:mﬂﬁuluamﬂ@1

fiaala de mm:ﬁ%mﬂﬂs:mﬂlmaL%ﬂﬁ’]é’orﬁwgﬁg%’mmmmﬂmi WAN3
amumaovlmsJﬂ'amﬁuéhvlﬁlxiLﬁuﬁuﬂﬁmuﬁuﬁﬂqmLﬂmgﬁfﬂ'ﬂ 2540 NIINNAITIHUA?
I C R NS TL AR ST Uszinalnoazdnagniuszulouvadislsluns
waﬂﬁummmulﬁﬁh;j’fg%’m‘lmi wianlUfumaisdannuamunsnnanmaussduses
tazne Tasluumanuttazutadu 4 dau laun

1 dl v 1 dl [ dy = 1
I 1 mmmﬂmwmsammaavlmm"Lummqumuwmaml@

§IUN 2 NMIAATIZALUITALNRAA (Macro analysis) Lﬁaﬁ’]vLﬂéjLLu’JuIm_l’me

MASFUIZAUNANA

Ui 3 Firm level analysis tWalanzAdywinisasmuluszaugania 1ive

ildgnsudladgymludelassaing
saugaring unagUussdaianaunzioulouy

nnmsieneideyaluafianuin Weifisuiugagegalull 2540 msasnuzas
Inglull 2551 aeadludszanasosa: 27.0 anmsaaaszasmIasmulumamariasihg
uddny wanandt msamuﬁa@aarj'aLﬂumia@aaﬁz\ﬁmsamuma%’gLLazLaﬂﬁuﬁﬂ@T’aU
wnfinsanidunsmaud nsssmuiiaassiedunen 3 maman fs §ns

YUFILAZTOFNT ﬁ’m’m'%n’ﬁﬁ'maﬁmﬁm%'wﬁ LLﬂZﬁ’]“ﬂ’]Q@]ﬁ’TﬂﬂiﬁJ ANEAL

msamumaﬂmﬂﬁamoé’aﬂdn ﬁ’ﬂﬂg’ﬁm’mﬁdwmmmu"lmﬂﬁﬂ'@ﬂﬂﬂﬁuéf’sﬁu
wnadsunnale mﬂmsﬁﬂmwmﬂmmmmaovl,m“?imuma@ao ilaganms
sassvasmadulamaessgiaduindy  dsneudumsvadivesdwdouazda
M3 (Terms of trade) Naaasdnday vt ‘lm:m@ia"l,ﬂnfm%'gﬁhl,ﬂuﬁaaLﬁumiamu
mﬂ%'gl,ﬁansm‘:umiamummaﬂﬁu T,@ﬂﬂaiLﬁuﬂwsaonuluIﬂiaai”'mﬁ”ugm Lﬁ'am:@ju
crowding-in  effect 89N ININUNINTG G‘i'%aﬁ]:ﬂj"aUaag]@miamumamamﬂ@mﬂi:mﬂ

(Foreign Direct Investment) ANNIRieE



adwlsfionn  ulsmomedzluszduamaaiiesnszaunisssuvad inodalal

=) @ o < g a v A ' v Aa [l o A a ‘:g/
Wgswe mesgsndudasuiludgwidlassss Wenslwifiamsugdsiunduuindulu
MATINA uazAITELETIM TN IaLINIIINIdwYaIMalenTL WiaNALTILAaduYY
lunsdsznaugsfia uanantt masganfanainaiudwnadesasliunguilne &
[ L o v v a Qs a v d o 1 d QI J
tnanaulinanonIzduIna I uaudIzasaued Svashllgnmasenuiiduanniy

Tnawae

wa41lUdamii LilesnIz@U potential growth Induidhgauaz 5.0 malull 2558
mﬂLan*’ﬁuﬁ‘ﬁLﬂuﬁaoammﬁ'uLaﬁmlﬁﬁaﬂa: 103 doll Hesuduatinbsimaizais
ﬁ):ﬁaa@ﬁLﬁuuiﬂuwmﬁaluszﬁuu%nWﬂLLa:fgamﬂ Lﬁawé’ﬂﬁumiamu"lﬂmamoﬁﬂdnvﬁ
dradu idenin mesgdasimatlasfontszdungnany 1w ngwansFiuaden
wazngwinedaides llwidugdarsadanisaauluamiae ﬁa%mfﬁﬁamé’né’umsamu
Ingliidhgiginsmasmuseulnl LLa:a@m'}m‘émlumsgtyLﬁﬂmmmmmmoms

wdTulwamIae



SP/02/2010

BANK OF THAILAND SYMPOSIUM 2010
Investment in Thailand: How to unleash the new investment cycle?

Manop Udomkerdmongkol Sra Chuenchoksan Nutthikarn Vomsa-ng:atsifg

Monetary Policy Group, Bank of Thailand
21 September 2010

The views expressed herein are those of the anthors
and do not necessarily represent those of the Bank of Thailand.

Abstract

The notion that Asia will be the new economic growth center for the next decade
has prompted Thailand to rethink her investment strategy. We explore investment
dynamics in details using both macro and micro analysis in order to formalize
appropriate investment policies for Thailand. Our findings from macro analysis indicate
that lower investment during post 1997 crisis were mainly attributable to lower GDP
growth, lower domestic credit growth and lower terms of trade. Moreover, Thailand’s
relative lacks of public investment in comparison to neighboring countries were one of
the reasons which caused sub-par private investment performances. At the micro level,
we found that structural issues such as degree of competition, product standards,
financial access and financial costs are inhibited factors affecting firm’s probability of
investment. Legal issues which delayed investment projects were also examined. In order
to unleash Thailand’s investment, the government must tackle the problems at both
macro and micro levels. Not doing so would risk Thailand falling behind her
competitors.
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1. Introduction

The recent global economic crisis has impelled Thailand to rethink her strategy
for dealing with the new global economic and financial landscape. It is now a consensus
that world economic growth this year will be driven by emerging economies especially in
Asia, while positive talk of Asia being the new growth centre has become more and more
imperative as growth in the G4 countries — the United States, the eurozone, United
Kingdom and Japan — is expected to be subdued as a result of high fiscal debt burdens,

fragile banking sector balance sheets and deleveraging of household sector.

Highly competitive Asian countries will benefit from this new shift in resource
allocation. In fact, we already see financial resources flowing into Asia and more are
expected to come. Against this backdrop, Thailand must upgrade her competitiveness
through effective investment. Unfortunately, aggregate physical investment at the
country level does not look so supportive. Over the past ten years, Thailand’s investment
has been appallingly sluggish — the present level merely accounts for 70 percent of the
peak in 1996. This is despite the fact GDP had already exceeded the 1996 level eight
years ago. This is analogous to saying that annual flows of national income have
substantially exceeded the 1996 level, yet little of these is allocated to investment. A
deeper inspection reveals that investment slumps were contributed to all parties, from

both the public and private sectors.

Some may claim that the investment slumps are a structural issue springing from
the 1997 economic crisis; however, even among the affected countries, Thailand’s

investment recovery came last in the race (Figure 1.1).

Figure 1.1: Recovery path of investment in Asian countries
Index (peak year=1)
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Korea, Indonesia and the Philippines already had their investment levels surpassing their

peaks many years ago while Thailand still has some way to go.

It does not take an economist to say how alarming this is since everyone should
know that investment is the key to economic advancement (Figure 1.2). If this trend
continues, Thailand will eventually lose her competitiveness, which is now all the more

significant for two main reasons — survival and opportunity reasons.

First, competition is likely to intensify as the world’s largest economic bloc
wounded by the sub-prime crisis lost her consumption strengths. Countries with the
most efficient production will be the winners while the less efficient ones will lose out. In

this regard, Thailand is at risk of losing out.

The second reason refers to the opportunities mentioned earlier that come with
Asia being the new growth centre. Thailand must invest to maintain her competitiveness

in order to catch the eyes of foreign investors.

Figure 1.2: Economic growth and investment
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No one will want to miss the train, especially one that comes with opportunities.
That is easier said than done. How to unleash investment in Thailand is indeed a
daunting challenge to all policymakers.

What causes the sub-par performance of Thailand’s investment and how to
promote investment will be main research question for this analysis. To formulate
appropriate investment policies for Thailand, we utilize both macro and microanalysis.
Our findings suggest that lower investment during post 1997 crisis were mainly
attributable to lower GDP growth, domestic credit growth and terms of trade. In
addition, Thailand’s relative lacks of public investment in comparison to neighboring
countries were one of the reasons which caused sub-par private investment

performances. At the micro level, we found that structural issues such as degree of



competition, product standards, financial access and financial costs are inhibited factors
affecting firm’s probability of investment. As a result, in order to unleash Thailand’s
investment, the government must tackle the problems at both macro and micro levels.
Not doing so would risk Thailand falling behind her competitors which Thailand has
historically experienced in the past. (See Box 1 for discussion on The Role of Timing and

Positioning for Industrial Development Policies)

The rest of this paper is organized as follows. Section 2 illustrates stylized facts
on investment slump in Thailand. Section 3 explains the causes of investment downfall
via macroeconomic explanation, and Section 4 highlights the significance of
microeconomic structure on investment. The last section concludes and offers some

policy recommendations.



BOX 1: The Role of Timing and Positioning for Industrial Development Policies

Looking back into the 1960’s, Thailand, South Korea and Singapore were at the
similar stage of development in terms of per capita income. Fifty years later, Thailand’s
per capita income fell behind South

Korea and Singapore by five times Figure 1 : Comparison of income per capita among
d e o ol Thailand Singapore and South Korea
an cig 1mes respecuvely. (USD/Yess/bead)
(Fi gure 1). 25000
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a country’s development but its
timing and positioning are also
important in the design for effective policy implementation, especially for Thailand.
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three countries as we have seen in the present day. The difference in each policy
elements can be investigated as follows;

Sourc: : NESDB, Economic Developmert Board of Singapore, TRCT (1990), DoHoon Kim 2006)

1. Timing of policy making: The three countries had different timing in their
moves towards export promotion policies. South Korea was the first to shift towards
this new orientation in the early 1960s while Singapore followed suit in the mid-1960s.
In that decade, the world economic growth was spectacular with minimal barriers to
trade (Narongchai, 1990). On the other hand, Thailand just started the shift towards
export-oriented policies in the early 1970s but was unfortunately faced oil crisis in 1973
and 1979 which prevent the policy from being fully effective until the mid-1980s. This
delayed in the shift towards export promotion policies by almost a decade could be an
important factor that produced relatively slow expansion of income per capital in
Thailand compared to that of Singapore and South Korea in the present days.



2. The speed of adaptation: At the beginning of the export promotion policies,
all three countries exported mostly labor-intensive goods. However, the low value
creation for this type of products and the rising cost of labor made it difficult to maintain
the competitive advantage in terms of pricing. This indicated a need for progress and
adaptation towards a more capital-intensive product. Even though capital-intensive
product requires a motre sophisticated production adjustment, the return in terms of
value added is much higher. It took South Korea and Singapore about one decade to
adjust after adapting the export promotion policies. Conversely, it took Thailand two
decades to make the adjustment and yet the production has not become a fully integrated
capital-intensive.

3. The implementation of appropriate strategies for development: Different
countries have different strategies during the development process as follows:

South Korea saw the importance of developing the fundamental industries
such as steel, machinery and chemical goods to supplement development of other
industries in the 1970-80s. The government has been supporting this development
through public infrastructure, including direct and indirect financing for the needed
projects. This brought Korea to a higher level where they eventually became the center
of commerce in the 1990s-2000s.

Singapore highlighted their production technology and domestic labor force
while ridding the level of unskilled immigrant workers. The process was to motivate
producers to develop a new and more advanced technology, as well as encourage
businesses that are labor-intensive and those unable to adapt to relocate their investment
elsewhere in another country. In addition, the location of Singapore has allowed the
country to become a hub for service sector in the 1990s and is currently morphing an
innovative economy for the 21st century.

For Thailand, the implementation of strategies for development remains
unclear. Although the country has been able to increase the production of capital-
intensive goods, it is mainly a by-product from the relocation of the production base
from Japan and Taiwan in the regional production chain. Additionally, Thailand has not
been successful in the expansion of domestically produced products as producers do not
feel the need to leave labor-intensive production. One important reason is that they are
still able to hire low-cost immigrant workers and hence keeping the cost to be
comparatively competitive.

Implications for Thailand

The lagging behind most regional competitors in trade patterns and production
indicates the need for Thailand to put a more strategic industrial policy in place. It is not
possible to unwind what has been missed in the past but policymakers have learned that
timing of implementing policies, the speed of adaptation, and appropriate strategic
planning for development are all imperative ingredients for the recovery of Thailand’s
investment. Looking ahead, as the world and regional economy is moving towards an
up-cycle, strategic policy design is necessary to allow Thailand to reap the maximum
benefits. If we miss the boat and fail to make necessary adaptations in time, the stage of
Thailand’s development may fall even further behind that of our original peers and could
eventually be surpassed by countries that are currently at the same level as occurred in
the past.



2. Stylized Facts on Thailand Investment Slump

This section presents a set of stylized facts on Thailand’s investment slump. We
used investment data from the National Income and the Capital Stock dataset provided
by the National Economic and Social Development Board to explore the types and the
sectors that contribute to investment downfalls. In doing so, we used investment in 1996,
which was the pre-crisis peak level, as a reference point for comparison purposes'.

Below are our lists of stylized facts.

Figure 2.1: Levels of real investment and percentages of real investment to real GDP

Level of real investment Percentages of real investment to

Millions of baht % real GDP
1,400,000 45 42.5%

1,200,000
1,000,000

800,000 25 221 %
600,000 205 %

400,000

200,000 5

0

0
1980 1984 1988 1992 1996 2000 2004 2008 1980 1984 1988 1992 1996 2000 2004 2008

Source: NESBD Source: NESDB

Fact I: Comparing from the 1996 level, real investment in 2008 has declined by
27.3 percent. This is despite the fact that real GDP has exceeded the 1996 level since
2002. That is, the flow of Thailand’s annual national income has surpassed its pre-crisis
level eight years ago, but little of these incomes were allocated to investment. The
percentage of real investment to real GDP reflects this; it fell from 42.5 percent in 1996
to 22.1 percent in 2008 and fell further to 20.5 percent in 2009 from the global recession.
Note that part of this substantial decline in investment to GDP ratio was due to higher

investment deflator relative to GDP deflator. (See Box 2 for more details on this issue)

1 Using the 1996 level as a reference point says nothing about the desirable level of investment. An analysis
of how much investment is needed to sustain a long run GDP growth rate of 5 percent is explored in the
appendix V.




Figure 2.2: Investment divergence and contribution to investment contraction.

Level of real investment by types Contribution to investment contraction
Millions of baht by tj I €s
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Source: NESDB Source: NESDB, author’s calculation

Fact II: Investment slump was mainly due to the Iack of recovery in construction
investment. Construction investment and machinery and equipment investment started
to diverge since 1999 as shown in Figure 2.2. Out of the 27.3 percent investment
contraction, construction investment accounted for 24.0 percent and a breakdown of its
component revealed that the decline was contributed by all types of construction
investment; out of 24.0 percent contribution, 7.0 percent came from residential
construction, another 7.1 percent came from non-resident construction such as industrial
and commercial construction and 9.8 percent came from other construction such as

roads and dams constructions.

Figure 2.3: Investment contraction rate by the public and private sectors and a
breakdown of the source of government investment.

% contraction in level terms and GDP Index of the sources of government
terms between 1996 and 2008 investment since peak level in 1997
Index 100 = Peak year (1996,1997)
% Changes between 1996 and 2008 120
Aggregate investment -27.3 100
Private investment =271 80
Public investment -27.6 60
Aggregate Investment to GDP -20.4 40
Private investment to GDP -15.4 20
0 -0-CG -0-SOE -/—CG+LG
Public investment to GDP -5.0
12 3 45 6 7 8 9 10 1112 13
. Period after peak year
Source: NESDB, authot’s calculation Source: NESDB




Fact III: All parties were responsible for subdued investment. Comparing between
2008 and 1996, private investment fell by 27.1 percent while the public investment
declined by a similar rate of 27.6 percent. Contribution wise, one-fourth of the total
contraction came from the public investment since the public investment share to total
investment was about 25 percent. Public investments did not increase to its pre-crisis
peak level in most of the sources. Investments from the Central Government (CG) were
sluggish as parts of them were transferred to the Local Government category (LG). Their
totals, however, remained far below the pre-crisis level. The same goes for investment

from the State Owned Enterprise (SOE) which never reached its pre-crisis level.

Figure 2.4: Contributions of investment contraction by sector and its share.

Contribution to contraction by sector Shares of investment by sector
5 5
Banking, I and
Agriculture / Real Estate 2008 data Share %
0 i Mining and Transportation and Communication 22.0
s Wholesale and Retail Quastying Manufacturing 21.2
T““_ie '3‘1"/: Public Administration Ownership of Dwellings 12.9
Services 3.2% and Defence Services 9.4
-10 Manufacturing -
3.8% Wholesale and Retail Trade 9.2
5 . Agriculture 8.7
D?V‘evl'l‘l:';:‘?,gf/o Electricity and Water Supply 6.6
-20 Construction 4.6
T tmnd Banking, Insurance and Real Estate 2.0
25 C°““f‘7“;i/o°’ﬁ°“ Public Administration and Defence 1.9
___________________ 27.3% Mining and Quarrying 1.5
-30
Source: NESDB and authot’s estimates Source: NESDB and authot’s estimates

Fact IV: Investment contractions were mainly attributed to 3 sectors:
transportation and communication, ownership of dwellings, and manufacturing
sectors. These three sectors have the largest share and they accounted approximately for
70 percent of the total investment contraction. Transportation and communication
sector, ownership of dwellings sector and manufacturing sector contributed to 27.3
percent contraction by 7.8 percent, 7.3 percent and 3.8 percent, respectively. Note that,
National Income data did not have data on investment by sector. We estimated them
using the Capital Stock dataset which has a breakdown of capital stock by sectors’. We
acknowledge that both accounts (National Income and Capital Stock) use different
manuals with different coverage. However, we think that using capital stock dataset
provides a good approximation since the contribution to investment contraction from

ownership of dwellings match nicely with the contribution from residential construction.

These facts give a brief overview of the types and sector that investment slump
originated from. The next section explores in detail the cause of this downfall through a

macro explanation.

2 We used the identity between investment and net capital stock which states that flows of investment
equal to changes in net capital stock plus depreciation.




BOX 2 : The Influence of Price Deflators and Implication for Thailand’s Investment

The ratio of investment to total output (I/GDP) indicates how important
investment is to an economy. The calculation of this ratio can take the form of real terms
or nominal terms, which have been used for different purposes. However, when

comparing these ratios with other countries Figutre 1 : Comparison of teal and nominal I/GDP

in the region, the two concepts - real and average between 2005-2009
nominal, lead us to different conclusions Raal Nominal
regarding the performance of investment in 0 0

: o o1
Thalland' 25 7 Average 22.83% [] B _Average2345% _ _pum Lo 10

In particular, among the Asian crisis | | : 1
countries (Korea, Indonesia, Malaysia, 15 154
Philippines, Singapore and Thailand), the @ .| 0]
real I/GDP for Thailand (22.29%) stationed
below the group average (22.83%) during
2005 - 2009 while the nominal I/GDP ratio,
for Thailand (27.04%) was well above the
group’s average (23.45%). (Figure 1)

Source: CEIC

) Figure 2 : Machinery and equipment deflator
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see appendix 1)
1. Sources of difference Figure 3 : Components of PPI and Import price index

. . compared with machinery and equipment deflator (2000 = 100)
An inspection on deflator data

revealed that Thailand’s investment deflator
has accelerated faster than the GDP
deflator. The major driving factor for this
development comes from acceleration in
the machinery and equipment deflator. Regional
peers, however, did not suffer from such a
rapid rise in the machinery and equipment
deflator (Figure 2). Moreover, Thailand
relatively has a much larger share of
machinery and equipment investment to total investment than other countries (more
than 60 %, which is the highest in the group). This amplifies the high deflator problems
for Thailand.

2. Why Thailand’s machinery and equipment deflator has accelerated

Source: NESDB and Ministry of Commerce

Thailand’s machinery and equipment deflator has accelerated continuously
especially from 2003 onward. The acceleration has been accompanied by the rising
producer price index and import price indices. Major components in the two indices
contributing to the rise of machinery and equipment deflator are steel products, crude
material, and fuel lubricants (Figure 3) which accounted for about one-third of Thailand’s
total imports. The price of steel products has a direct impact on the investment deflator.
as purchases of steel products are counted as investment. Steel products account for as
much as 16% of total investment in Thailand during 2005-2009. Although, the price of
crude materials or fuel lubricants does not have a direct impact on the investment
deflator, it affects the cost of producing investment items such as machinery and
equipment and therefore have an indirect impact on the investment deflator. This
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increasing investment deflator, thus, could imply that Thailand may have been importing
a very large share of expensive capital compared to other counttries.

Additionally, another issue concerning the use of the investment deflator is its
data coverage. We found smaller coverage of items in the machinery and equipment category for
Thailand’s deflator than that of Singapore and Korea. Singapore includes software price in the
machinery and equipment component while Korea separates software and patents into a
component named intangible assets (accounting for about 6% of total investment).
These items have become increasingly more important for investment. This incomplete
collection of data may have caused the investment deflator for Thailand to be dominated
by the machinery and equipment component which may resulted in a bias calculation.

3. Implication for Thailand’s Investment

Two important implications can be drawn from the high level of Thailand’s
investment deflator relative to the group. (1) This high capital price could partly
contribute to the country’s subdue investment rate since the beginning of 2000 and (2)
There should be room for the reduction in capital price for Thailand.

1. Increasing efficiency of fuel usage to lower the oil intensity; The oil intensity
(oil consumption/GDP) for Thailand has been the highest in the region. The imported
fuel is mainly used in the transportation sector which accounts for 60% of the total
energy consumption. Within the transportation sector itself, 80% of fuel usage is on the
road-related transportations while the use of fuel for mass transit such as railroads and
water transportations remains low. Therefore, the expansion of investment to improve
the rail system and water transportation sector could lower reliance on the road
transportation and help improve the efficiency of fuel usage of the country.

2. Expanding the domestic basic steel industry; Thailand is the second largest net
importer of iron and steel (Iron and Steel Institute of Thailand, 2009) as the country has
no iron smelting plant or basic steel production. However, Thailand has a strong
automobile industry and has to rely on importing high quality hot rolled steel from Japan
for production. Domestic production to supply cheaper steels will help facilitate the
continuous industrial development and hence lower cost of production. Therefore, costs
and benefits of having steel production should be studies. If the benefits outweigh the
cost, the public and private sector may work together on the mobilization of the basic
steel industry in Thailand, which will be an important fundamental to support Thailand’s
growth in the long term.

4. Conclusion and policy recommendation

The relatively high investment deflator for Thailand cause real investment to
appear low compares to others in the region. This is mainly contributed by acceleration
in the machinery and equipment deflator (excluding the transportation component)
particularly from steel products, crude material, and fuel lubricants. Moreover, the
investment deflator may have been overestimated partly as a consequence of the
incomplete coverage of component in the machinery and equipment category.

The high price of fuel and steel products has great impacts on Thailand’s
investment deflator relative to other countries, reflecting the fact that price of investment
in Thailand is comparatively high. One good reason is the lack of efficiency in fuel usage
which causes more reliance on importation of crude oil. Therefore, an implication for
long term investment is to increase the efficiency of fuel usage. Moreover, investment in
the basic steel industry could be beneficial to Thailand’s automobile industry by reducing
their reliance on importations of expensive steels. In addition, relevant institutions
should set a priority to increase coverage of investment data in order to improve the
quality of investment statistics and provide true reflections of the country’s performance.
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3. Macro explanation: Thailand’s lower private investment after the
crisis

In this part, we explore the causes of Thailand investment slump via macro
explanation. First, we attempt to answer the question why did private investment decline
in Thailand? How much is explained fundamentally by changes in macroeconomic
variables? This is done through an error correction model (ECM model). Regional wise,
Figure 3.1 shows that countries in the region experienced the same fate of falling
percentage of investment to GDP. It would be interesting to see whether Thailand
performance is different to her peers. In particular, we want to know whether Thailand
experienced a different crowding-in effect that arises from public investment and FDI
investment compare to her peers. This is second part of our analysis which is done by
using a panel data estimation. Finally, we conclude this section with policy implications
for Thailand.

Figure 3.1: Total investment as a share of investmentin Asian countries
Percent to GDP
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3.1 Why did the private investment decline?
3.1.1 Macro-econometric evidence on the investment reduction

In recent years, there have been many empirical works on the determinants of
private investment for developing countries (see for example IMF (2007), Bocchi (2008)
and Jongvanich and Kohpaiboon (2008)). IMF (2007) examines the cause of the
slowdown in investment recovery among Asian countries. Their explanations include a
riskier investment environment, weaknesses in the financial and corporate sectors, and
sluggish non-tradable sectors. These factors are loosely consistent with the observed
investment patterns, though none of them are strong enough to fully explain the
slowdown in investment recovery on their own. Moreover, few studies present empirical

evidence of the underlying cause of lower private investment.
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As one of the countries that were hit the hardest by the 1997 economic crisis,
Thailand offers a leading explanation and policy implication to the inert investment.
Thus, we provide an empirical analysis of Thailand investment behavior over a long
period of 1970-2009. Data were obtained from the International Financial Statistics
(IFS), the Office of the National Economic and Social Development Board (NESDB)
and the Bank of Thailand (BOT). We adopt the ECM (Error Correction Model)
approach and utilize private investment to GDP as our dependent variable. For
independent variables, we use economic growth, domestic credit growth, real interest
rate, terms of trade and inflation volatility. Our estimated private investment function is
given in full in Appendix III. We also recognize that there are various other
macroeconomic variables explaining investment behavior. But due solely to data
limitation and the long horizon nature of our time-series, we cannot test a wide number

of other possible explanatory variables.

Using the coefficients on each of the determinants as well as their level
differences yield each component contributions to the decline of private investment to
GDP as shown in Table 3.1.

Econometric evidence suggests that the decline in private investment comes
from the reduction in real GDP growth, domestic credit and the terms of trade. Most of
the predicted decline can be explained by the fall in economic growth from 7.6 percent
to 3.7 percent between the years 1995-1996 and 2007-2008. Reduction in inflation
volatility over the period contributes positively. Low lending rate in recent years appears

to stimulate investment, but its effect offsets that of domestic credit growth.

Table 3.1: Contribution to the decline in the ratio of private investment to GDP

. ) Impacts on private
Coefficient Level of determinants

Variables value investment to GDP ratio
1995-96 2007-08 2007-08/1996-97
Real GDP growth 0.59 7.6 3.7 -7.1
Domestic credit growth 0.24 15.5 13.6 -1.4
Real interest rate -0.12 8.2 33 1.8
Terms of trade 0.06 117.1 98.3 -3.5
Inflation volatility -0.03 6.0 5.0 0.1
Total impacts -10.0

Note that our model which captures macroeconomic fundamental factors
predicts a decline in the percentage of private investment to GDP by 10.0 percent. The
actual figure, however, registered a 16.0 percent reduction (Figure 3.2). These suggest
that other factors such as microeconomic factors, quality of institutions and political
uncertainties which are not captured by the model, are accounting for the other 6.0

percent reduction. Interestingly, the gap (the difference between actual and fitted values
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of private investment to GDP ratio) became wider since 2006, which was coincidentally

the period in which political uncertainties started to intensify’.

Figure 3.2: Actual and estimated private investment
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3.2 Macro linkages between various investments and their drivers

In this section, we attempt to examine the FDI and public investment effects on
private investment in the region. To do so, we utilize a panel data estimation using the
Fixed-effects model that allows for the first order autocorrelation disturbances. In line
with the hypotheses, our findings suggest that FDI and public investment crowd in
private investment. Their crowding-in effects nevertheless tend to decline after the 1997
economic crisis. We also find no differences in crowding-in effects between Thailand and

the regional average.
3.2.1 Literature review

We review several literatures on the issues of crowding-in and crowding out
effects of FDI investment and public investment. Generally, the findings from previous

studies are mixed in both variables.
The FDI impact on domestic investment

Driffield and Hughes (2003) investigate the impact of domestic investment on
FDI, using the UK industry data across region. Using dynamic panel data estimation,
they found that, in general, inward FDI crowds in domestic investment, especially in the
vehicles sector and the transport equipment sector. They also found evidence that some

domestic investments in some regions were also crowded out by the FDI.

3 Although the equation cannot completely identify such effect, a BOT’s internal estimation finds the
relationship between business sentiment and private investment. This signifies the political uncertainty
effect on private investment.
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Kim and Seo (2003) used a vector autoregression model and innovations
accounting techniques to provide empirical evidence on the dynamic relationship
between inward FDI, economic growth and domestic investment in South Korea during
the period 1985-99. They found that while the positive effect of FDI on economic
growth was insignificant, economic growth had statistically significant and highly
persistent effects on the future level of FDI. Despite their findings, they do not support

the argument that FDI crowds out domestic investment in a developing country.

Borensztein et al. (1998) test the FDI effect on domestic investment in a cross-
country regression framework, employing data on inflows of FDI from 69 developed
and developing countries over the period of 1970-89. Their findings show that FDI
stimulates total investment more than one for one, which implies a positive crowding-in
effect for domestic investment in the developing countries (but results are not robust to
model specification). Their studies also suggest that the complementarity between FDI

and domestic investment in developing countries is insensitive to FDI productivity.

While many literatures are in support of crowding-in effect from the FDI, others
are skeptical about such effects. Agosin and Machado (2005) developed a theoretical
investment model for developing countries that explicitly introduces FDI, and the criteria
used to determine the long-term crowding-in and crowding-out effect on domestic
investment. They used panel data during 1971-2000 which spanned over 12 countries
across three developing regions — Africa, Asia and Latin America. Their results contradict
Borensztein et al. (1998), and indicate that FDI displaces domestic investment in Latin
America. For Africa and Asia, on the other hand, FDI increases total investment by only
the same portion ie. a neutral effect. Moreover, if three decades are taken separately,
they found that the FDI crowded out domestic investment in Latin America during the
1970s, and in Africa during the 1990s.

Misun and Tomsik (2002) modify the Agosin and Mayer (2000)’s model so as to
estimate whether FDI in Czech Republic, Hungary and Poland crowds-in or crowds-out
domestic investment over the period of 1990-2000. Their results suggest that the
crowding-in effect is relatively strong in Hungary and in Czech Republic while the

crowding-out effect prevails in Poland.

In conclusion, previous studies express ambiguous results depending on samples,
study periods, and the econometric methodology used. The positive impact of FDI on
domestic investment is not assured. In some cases, total investment may increase by less
than FDI, as Agosin and Mayer (2000), Agosin and Machado (2005) and Misun and
Tomsik (2002) pointed out.

The public investment effect on private investment

It is a widely accepted proposition that private and public investments in
developing countries are related (Balassa (1988); Laumas (1990); Cardoso (1993);
Oshikoya (1994)). Their relationships can either be positive or negative, depending on
the nature of public investment. On the one hand, public-sector investment that results

in large fiscal deficits may crowd out private investment through high interest rates,
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credit rationing, and a higher current or future tax burden on the household (Oshikoya
(1994)). On the other hand, most developing countries have a large component of
government investment concentrated in infrastructure projects (e.g. transport,
communications and irrigation); public and private investments, in this case, atre

complementary (Cardoso (1993)).

The empirical studies on this issue are also controversial. Oshikoya (1994) finds a
complementary relation between private and public investments; Cardoso (1993)
discovers that, in Latin America, a one-percentage-point increase in the share of public
investment to GDP raises the share of private investment to GDP by more than half a
percentage point. However, Balassa (1988) and Laumas (1990) indicate a negative
relationship between public and private investments. Note that, these arguments can be
used to explain the effect of public investment on FDI inflows as well since private
investment and FDI inflows bear a close conceptual relationship to each other. When the
public sector invests dominantly in infrastructure, public investment and FDI inflows are
complementary. By contrast, with limited physical and financial resources, an increase in

public investment displaces direct investment thereby inducing a negative relationship.

3.2.2 Empirical Methodology and Data

We estimate the impact of FDI and public investment on private investment. We
use Borensztein et al. (1998) approach with some modification from their models. Our

model commences from the equation:
GFCFi,t= Bo + ﬁlFDIi,t-'_ ﬁZXi,t +pte;,

where i denotes country, t denotes time, GFCF is the total investment or gross
fixed capital formation as a share of GDP, FDI is the direct foreign investment (net
inflows) expressed as a share of GDP, X is a vector capturing determinants of

investment, € is the white noise error, and W is a country specific time invariant effect.

The X vector includes real GDP growth (GDPG), real interest rate (MLR),
change in domestic credit as a share of GDP (ASDC), and real exchange rate (local
currency unit per US dollar deflated by the consumer price index: RER). These are

similar variables used by the literatures mentioned eatlier.

Subsequently, we include public investment as a share of GDP (PUB) to analyze
its effect. In addition to public investment, time dummy variables and a dummy variable
designed for Thailand (THAI) are added to investigate the dynamic effects of FDI and
public investment on private investment and to test whether these effects on Thailand

differ from the regional average or not.

We expect positive coefficients on economic growth and domestic credit as they

are key factors driving the investment, as argued by Shundarajan and Thakur (1980),
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Oshikoya (1984) and Agosin and Machado (2005). The interest rate (MLR) is expected to

give negative effect.

However, exchange rate can either promote or retard investment; its coefficient
can either be positive or negative, as indicated by Jongwanich and Kohpaiboon (2008).
An exchange rate depreciation could raise the real cost of imported capital goods, which
can adversely affect investment (Bleaney and Greenaway (2001)). By contrast, a
depreciation raises the price of tradable goods relative to the price of non-tradable goods.
Hence, this would help to stimulate investment in the tradable sector. Thus, if the
positive impact from tradable sector outweighs the negative impact that could emerge in

the non-tradable sector, private investment could increase (Agénor (2001)).

In this research, we are especially interested in the estimated coefficients on FDI
and public investment, which can either be positive or negative, and how they are
affected by inclusion of the dummy variables which can signify whether Thailand’s

crowding-in/crowding out effects are different to the regional average.

To examine these issues, annual data from the countries in the region - Malaysia,
Indonesia, South Korea, the Philippines, and Thailand during 1981-2008" are collected
from International Financial Statistics (IFS), World Development Indicators, and
Everhart and Sumlinski (2001). Tables 3.2. and 3.3 provide descriptive statistics for and

correlations between the variables (average values of selected countries).

Table 3.2: Descriptive statistics

GFCF FDI PUB MLR SDC GDPG RER

Mean 278 1.8 7.9 57 734 54 22951
Max 443 9.0 183 220 210.0 13.3  19,930.4
Min 16.5 -3.0 28 -25.0 11.0 -13.1 2.7
S.D. 63 19 3.0 53 459 4.1  4,046.5

Source: Authot’s calculation

# Due to data limitation, we cannot collect some data, especially public investment data, before 1981.
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Table 3.3: Correlation matrix

GFCF FDI PUB MLR SDC GDPG RER

GFCF 1

FDI 0.2269 1

PUB  0.3367 0.5425 1

MLR -0.0009 -0.0627 0.0733 1

SDC 04718 0.5843 0.5195 -0.1317 1
GDPG 0.3491 0.0841 0.0442 0.2453 0.0130 1

RER -0.1752 -0.3829 -0.0111 0.0468 -0.4524 -0.0802 1

Source: Authot’s calculation

3.2.3 Econometric Analysis and Results

We estimate the equations by wusing the fixed-effects with first-order
autocorrelation disturbances technique (Baltagi and Li (1991)) since the LM test suggests
that the errors estimated from (within-groups) fixed effects’ estimation are not
independent and identically distributed (iid) thereby generating inefficient estimators
(Beck and Katz (1995)).

Table 3.4 reports estimated coefficients of the independent variable to gross fixed
capital formation as a share of GDP in the Asian countries during 1981-2008. In line
with the hypotheses, findings present that increase in real GDP growth and domestic
credit stimulates total investment. However, higher cost of capital and local currency
devaluation lower total investment In this regards, our findings fall in line with
Jongwanich and Kohpaiboon (2008). Moreover, our results demonstrate crowding-in
rather than crowding-out effects for both the FDI and the public investment on private
investment’. A one-percent increase in the public investment to GDP ratio and a one-
percent increase in the FDI to GDP ratio on average stimulate the private investment to
GDP ratio by 0.6 percent and 0.4 percent, respectively’. These results are consistent with

the findings from Borensztein et al. (1998).

5 In our case, the Hausman test shows a preference for the fixed effects estimation.

¢ Regressions show that FDI and public investment increase aggregate investment more than one for one.
Since data on total investment include FDI and public investment, a coefficient greater than one would
imply that FDI and public investment affect total investment.

7 Note that we also undertake the t-test to check whether the crowding-in effect differs from one. The
calculated test statistics appear to reject the null.
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Table 3.4: FDI and public investment impacts on private investment
Dependent variable: GFCF/GDP
Equation 1 2 3 4
Constant  55.14 (0.00) 46.75 (0.00)  54.66 (0.00) 55.08 (0.00)
GDPG  0.11(0.02) 0.15(0.00)  0.12(0.02)  0.11 (0.06)
MLR  -0.10 (0.0) -0.10 (0.01)  -0.10 (0.01) -0.10 (0.02)
ASDC  0.04 (0.01) 0.04 (0.05)  0.04 (0.05)  0.04 (0.05)
RER  -0.06 (0.01) -0.05 (0.00) -0.05 (0.00) -0.06 (0.00)
FDI 1.38 (0.03) 1.21 (0.02)  1.13 (0.02)
PUB 1.60 (0.02)
FDI*PUB 0.05 (0.03)
THATI*FDI 0.21 (0.15)
R-squared 0.29 0.31 0.33 0.25
N 130 130 130 130
Note: The figures in parentheses are P-values (significant coefficients in bold).

We also examine whether interaction between FDI investment and public
investment give extra benefits on private investment. This is done by including an
interaction variable (FDI*PUB) in the equation. Estimated coefficient on this interacting
variable is positive and statistically significant which suggests that public investment
provides weight on FDI; the crowding-in effect of FDI tends to be larger in the

developing country with high public investment.

In order to examine whether the crowding-in effects for Thailand are statistically
different from the other Asian countries, we include two interaction variables in the
equation: THAI*FDI and THAI*PUB. Our results give insignificant estimated
coefficients, which imply that the crowding-in impacts for Thailand, do not differ from

the regional average.

In addition, we find different degrees of crowding-in effects from the public
investment and FDI investment for the pre and post crisis period. This is done by adding
a time dummy variable (TIME)® and two interaction variables- TIME*FDI and
TIME*PUB. Their estimated coefficients are significantly negative. Thus, the crowding-
in effects of FDI and public investment on private investment has become lower after
the 1997 crisis.

8 Time dummy being 1 for 1997 - 2008 and zero otherwise.
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Table 3.4: FDI and public investment impacts on private (contd)
Dependent variable: GFCF/GDP
Equation 5 6 7 8
Constant  46.37 (0.00) 53.70 (0.00) 43.29 (0.00) 44.69 (0.00)
GDPG  0.15(0.00) 0.11(0.0) 0.12(0.0)  0.14 (0.01)
MLR -0.10 (0.03) -0.09 (0.02) -0.10 (0.02) -0.09 (0.02)
ASDC 0.04 (0.06)  0.05 (0.00)  0.04 (0.01)  0.03 (0.02)
RER  -0.05(0.00) -0.06 (0.00) -0.05 (0.00) -0.04 (0.00)
FDI 1.61 (0.02)
PUB 1.68 (0.03) 1.75 (0.02)
THAT*PUB 0.43 (0.18)
TIME 12,59 (0.03) -2.11(0.03) -2.30 (0.02)
TIME*FDI -0.29 (0.03)
TIME*PUB -0.33 (0.05)
R-squared 0.26 0.30 0.33 0.32
N 130 130 130 130
Note: The figures in parentheses are P-values (significant coefficients in bold).

In particular, before the 1997 crisis, a one-percent increase in public investment
as a share of GDP stimulates private investment to GDP ratio by approximately 0.7
percent. Its effect post 1997 crisis yields only 0.4 percent. In the case of FDI, its effect
on the investment is around 0.3 percent after the crisis, declining from 0.6 percent during

the pre-crisis.

In summary, our findings suggest that FDI and public investment stimulate
private investment in the selected countries; however, the crowding-in effect of public
investment is greater than that of the FDI. In the case of Thailand, their impacts are not
different from the region average. We also find that the crowding-in effect of FDI tends
to be larger in the country with high level of public investment. Finally, the FDI and
public investment impacts on private investment have become lower after the 1997

economic crisis.

Lower crowding-in effects post 1997 crisis may be the result of changes in
compositions of FDI inflows as well as changes in compositions of public investment.
For example, in Thailand, merger and acquisitions contribute a greater share relative to
greenfield investment after the crisis (Figure 3.3) while public investment share in
construction investment tends to be smaller than that of machinery and equipment
investment. During 2000-2008, the construction investment accounted for 68 percent of
public investment; falling from 74 percent average during 1980 - 1999 (Figure 3.3). These
observations provide a policy implication for Thailand’s investment, which will be

discussed in the following part.
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Figure 3.3: Composition of FDI inflows and public investment in Thailand
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3.3 Policy implication

Our time-series analysis suggests that Thailand’s private investment is influenced
by macro factors and other factors that is not capture in the model such as micro and
institutions factors. Most of the predicted decline in private investment came from the
fall in economic growth between the years 1995-1996 and 2007-2008. Terms of trade and
domestic credit growth also contributed negatively while lower inflation volatility and

lending rate contributed positively.

The panel data regression also provides some important findings. First, both FDI
and public investment crowd in private investment. Second, the public investment effect
on private investment seems to be greater than that of the FDI. Third, the crowding-in
effects tend to be lower after 1997 crisis. Lastly, public investment provides weight on
FDI; the crowding-in effect of FDI tends to be larger in the developing country with
high public investment.

These findings suggest several policy implications.

1. The government should pursue a policy package in order to help foster
potential growth.

2. Enhance efficiency of the financial sector to promote credit growth.
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3. Secure economic stability ie. reduce inflation volatility and political

uncertainty. These will help contain any increase in perceived macroeconomic
risks

Emphasis should be given on promoting investment in the public sector.
Thailand is the only country compares to her peers that currently exhibits
lower ratio of public investment to GDP compares to the pre 1997 crisis
ratio (Table 3.5). Public investment post 1997-crisis suffers from two fates;
lower government income growth due to lower GDP growth post crisis and
lower capital expenditure share in the budget Thus, although crowding-in
effect for Thailand does not differ from the others, lower public investments

engender forgone losses of crowding-in effects from private investment.

Public investment should shift towards construction investment especially
infrastructure investment. This may help increasing the crowding-in effect

that has become lower after the 1997 crisis.

Although, Thailand out performance her peers in terms of FDI attraction
(Table 3.5), Thailand must continue maintaining her competitiveness in order
to keep attracting FDI (See Box 3 which stresses the important role of
competitiveness in attracting FDI). In addition, attempt to improve crowding
in effects from FDI should be pursued. We note that greenfield investment
projects may be more encouraging, as they do not displace domestic firms
(such as high technology industry). They also help promote the linkages
between FDI and private investment depending on the availability of locally

competitive manufacturing firms.

Table 3.5: Crowding-in effects of public investment and FDI in Asian countries

(2007-08/1995-96)

unit: percent

Country Changes in Changes in Public | Public investment Changes in FDI
GFCF/GDP investment/GDP effect? FDI/GDP impact

Thailand -20.0 -4.1 2.1 2.8 0.9

Malaysia -17.4 0.8 0.4 -23 -0.7

Korea -11.7 0.7 0.4 -0.2 -0.1

Philippines -6.1 1.0 0.5 -0.5 -0.2

Indonesia -3.6 0.3 0.2 -0.7 -0.2

9 The effect is calculated from a formula: the crowding-in effect of public investment after crisis (0.4) times
change in public investment to GDP ratio is equal to that effect. This formula can be modified to compute
the impact of FDI on private investment.
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Box 3: FDI Location Decision: Approach to preserving FDI attraction

Foreign direct investment (FDI) is an important part of private investment which
could spring spill-over benefits to domestic firms. Thus, the top priority for policy
makers has always been to design and improve policies in order to attract more FDI
flows into the country.

A glance on individual country’s FDI inflows reveals that Vietnam has
continuously attracted inflows of FDI to the level that surpassed Thailand for the first
time in 20009.

This development has raised concerns that future foreign investors may shift
their investment destination to other emerging countries such as Vietnam. As a result, for
Thailand to maintain an attractive FDI destination, Thailand must provide the right
incentives, fulfill critical criterions and requirements that are important to the decision of
multinational enterprises (MNEs) allocation. An investigation on relative performance
between Thailand and other regional countries will lead to effective guidelines and policy
recommendations for the economy going forward.

Key determinants of FDI flows

Generally, pull factors such as macro environment, market and comparative
advantage are the main factors which attract FDI flows (Table 1). The importance of
each factor to the investing agents depends on the motive for investment, the type of
investment, and the size of the investors (UNCTAD, 1998).

Table 1: Host country determinants of FDI

Macro Market Comparative advantage
environment
Economic Local market | - Resource abundance
condition and | demand/tegional | - Competitiveness
macro policies integration/ trade - Ease of doing business
policy - Production and industrial policy: cost, skills, infrastructure, supplier base,
technology support, intellectual property right, competition policies

Source: Variety sources.

From the study by the World Bank, Thailand is equipped with strong macro
environment. Despite Thailand’s relatively small market size, increases in the regional
economic integration and trade openness have been an important factor in attracting
FDI for Thailand. Furthermore, the growing economic integration and technological
changes in the last decade has caused MNEs to pay less attention on the degree of
resource abundance as funds and labor has become more mobile between countries in
the region. However, Thailand’s competitiveness has ample room for improvement.

Competitiveness

Major factors contributing to a country’s competitiveness can be categorized into
two main areas; (1) the ease of conducting business and production and (2) supporting
industrial policy.

1. The ease of “doing business” in Thailand is rated relatively well. Thailand ranked 12"
from 183 countries in the ‘Doing Business Index’. Within this region, Thailand only
trailed behind Singapore and Hong Kong. Comparing components in the ‘Doing
Business Index’ to other countries® in the region reveals that Thailand performs better
than the average in 6 out of the 10 categories. These 6 categories are property
registration, construction permit issuance, employing workers and Investor protection
(Figure 1). However, Thailand was rated considerably lower than the average for the
other four components which could hinder investment. These components include;

Doing Business reports by the World Bank provides many dimensions for benchmarking the ease of doing
business ranking through various categories.
"These countties are Singapore, Hong Kong, Korea, Malaysia, Taiwan and Thailand.
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(1) Paying Taxes Index. This reflects higher cost of running a business both in
terms of monetary and non-monetary value compares to other countries. In monetary
term, the average tax rate among all tax
types for Thailand is as high as 37.2%
compared to the average of 32% in the

Figurel: Comparison of doing business ranking between Thailand
and selected country group*

Less than average More than average

selected countries. In terms of non- Doing Businss
monetary value, Thailand requires much Reterng Pt
more time, effort and necessary information =~ PG o
in the calculation of payable tax. I"(‘":(’“‘
(2) Getting credit index. This e
reflects the low ability of receiving finance et
in Thailand as collateral and bankruptcy s I — —————

] 020 ;
Note : *Countries include only those tat it¥e a Righ Apacity'in attractity FI3Y incildingSingiore,

laws are r elatively unsupportive TO | Hong Kong, Korea, Malaysia, Taiwan and Thailand.
R ; Source : Doing business project, World Bank
accessibility of financial resources.

(3) Closing a Business in Thailand also has slower process than the average of
the region by 7 months and the costs of doing so are much higher. This is contributed by
the lower probability that the creditors would receive their repayment.

(4) Starting a Business index The average time taken to start new businesses in
the region is less than 11 days while the average for Thailand is 32 days.

2. Production and industrial policies: indicators from the Global Competitiveness Index
2009-2010, - indicated that local supplier Figure2: Comparison of doing business ranking between Thailand
quantity was the only indicator that and selected country group®
performed higher than the average for ——
Thailand. The other indicators including e e
R&D, Quality of infrastructure and
Capacity of innovation were ranked lower
than the average, where intellectual property
protection received the lowest rank amongst
all (Figure 2). Under these circumstances, it
appears essential that Thailand has to take | o coues incuce ol thos thae o o Hih capiy i sevactng FD inchabingSingpore,
significant steps towards the structural | Nt

adjustments relating to competition in order to increase its ability to compete against
these regional peers.

Approach to improving FDI attractiveness

Increasing competitiveness is essential in attracting FDI, especially in the long
term. Drawn from the above analysis, we deem that the public sector should streamline
the processes of completing tax transactions, closing a business as well as starting a
business to increase the ease of doing businesses. In accompanying such process, legal
adjustments should also be made to provide more opportunities for business sectors to
increase their access to credit while rules and regulations for investment should also be
streamlined to be more transparent. Such improvement will greatly contribute to the
investment environment for both domestic and foreign investors.

In addition, improving and enforcing the laws that protect intellectual property
right is of the greatest importance, especially in attracting substantial flows of innovative
FDI. The public and private sector must work hand in hand to create a strong
fundamental for the industry. This can be done through the improvement of the R&D
process, allocating more resource to foster the capacity of innovation, and setting a
priority to improve the quality of infrastructure, which is the basis for future
development.
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4. The importance of microeconomic structure on investment
4.1 Framework

While the previous section highlighted the influence of macroeconomic factors
on aggregate investment, little insight was given on investment mechanism at the micro
level. This section attempts to complete this gap by using a firm level dataset from
Productivity Investment Climate Survey 2007 (PICS 2007) to investigate the

determinants of investment.

Firm level studies on investment behavior dated far back since the early 1900.
Tinbergen (1938, 1939) first proposed investment as a function of profits and found a
strong linkage between the two. Later works by Klein (1951) and Meyer and Kuh (1957)
suggested financial constraints such as internal funds and cost of finance as the
determinants of desired capital. However, Kuh (1963), Anderson (1967) and Evan (1967)
all found that capacity utilization and sales output were superior determinants of
investment than internal fund variables. In line with these studies, we framed our analysis
into four different groups of factor affecting investment as shown in Figure 4.1: macro-
related wvariables, financial condition wvariables, micro structure variables and firm’s

specific characteristic variables.

Figure 4.1: Factors affecting firms’ investment behavior

Financial conditions
- Liquidity
- Leverage

- Profit margin
- ROA

Macro related variables Micro structure

- Sales growth - Degree of competition

- Capacity utilization Investment - Standard requirement

- Employment - Accession and cost of credit

Firm’s characteristic
- Firm’s age

- % of resident ownership
- BOI
- Export Vs domestic firms|

(1) Macro-related variables such as sales growth and capacity utilization are factors
influenced by the macroeconomic performance. A firm is likely to invest if 1)
there are continuously sufficient demands for their products and 2) their capacity
is reaching the limit. In general, we regards macro-related variables as the “pu//

factor” of investment

(2) Financial condition variables such as degrees of leverage, liquidity and profit
margin represent financial health of a firm which could affect investment
decision. A healthy firm has higher privilege to invest due to a more availability

of internal funds and easier access to credit.
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(3) Micro structure variables refer to structural issues that provide supportive
environments to investment. These environments include the degree of
competition, product standard requirements, accessibility and cost of finance.
Different environments may affect investment behavior differently. We expect
competitive environment, higher product standard requirement and lesser
problems on credit access and lower cost of finance to be associated with higher
investment. Thus, these structural issues can be regarded as “structural inbibitors”
of investment. Note that, unlike the pull factors which fluctuate through
economic cycle, structural issues are longer term problems which can provide

undesirable environment that protractedly inhibit investment.

(4) Firm’s specific characteristic variables such as sizes of firm, board of
investment (BOI) supported firms, exports firm or multinational firms may

behave differently to one another.

The conjecture is that any differences between firms’ investment behavior should
arise from the differences in the pull factors, financial health, inhibited factors and the
firm characters. We use a firm level dataset from Productivity Investment Climate Survey

2007 to investigate such relations.
4.2 Data

Productivity Investment Climate Survey 2007 (PICS 2007) is a survey
collaborated and conducted by the National Economic and Social Development Board,
the Productivity Institute and the World Bank. It is a survey of 1043 manufacturing
firms, consisting of 4 modules: CEO, Finance Manger, Personnel Manager and Workers
Survey. Thus, PICS 2007 provides rich data on perceived business climate such as firms’
balance sheet, firm’s investment condition as well as various different firms’
characteristics. Moreover, some data on the survey feature a time-series element as some

questions were asked in hindsight.

In addition, the survey covers seven regions: North, Upper Northeast, Lower
Northeast, Central, Bangkok and Vicinity, East and South; and spans over nine
industries: Processing Food, Textile, Garment, Auto Parts, Electronics, Electrical
Appliances, Rubber and Plastic, Furniture and Wood Products, and Machinery and
Equipment.

Firm’s samples were fairly distributed across the nine industries with about 72
percent of the samples located in Bangkok and the Central region. Approximately, 25
percent of the samples are export oriented firms, defined by those who export more than
60 percent of their total sales. We also define both markets firms as those who export
between 30 - 60 percent while domestic market firms are those who export less than 30

percent.

Opverall, PICS 2007 is a rich dataset which fully allows us to construct

determinant variables according to our framework.
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In 20006, about 75 percent of the firm sample was investing, while 8 percent of
those who didn’t invest responded that they will do so in the next few years. This leaves
17 percent of the sample as non-investing firms i.e. no current investment and no future
intended investment. By grouping firms into investing firms and non-investing firms,
Table 4.1 summarized the core descriptive statistics of the two groups under our
framework.

Table 4.1: Descriptive statistics of investing firms and non-investing firms

Mean values Investing Non-investing
firms firms

Macro-related variables
Sales growth (%) 17.8 5.5
Changes in capacity utilization (%o) 3.3 0.3
Changes in employment 10.5 -6.0
Financial condition variables
Changes in net profit margin (%) 0.7 0.2
Changes in quick ratio (liquidity) -0.7 -0.3
Changes in debt to equity ratio (leverage) -0.1 -0.3
Changes in ROA (%) 0.3 1.0
Firm’s specific characteristic variables
No. of worker (size of firm) 298 114
% Export firms 26.5 17.2
% Both-market firms 7.1 3.9
% BOI firms 10.9 5.6
% Resident ownership 85.8 93.9
Firm's age 14.1 15.0
Micro structure variables
Herfindahl-Hirschman Index 289.4 341.9
% of firm with ISO award 41.4 23.9
% of firm with financial service problems 38.6 46.1

Source: PICS 2007, authot’s calculations.

At first glance, comparing mean values of the two groups reveal many relative

traits between investing firms and non-investing firms. On average, investing firms have

(1) Better pull factors: higher sales growth, higher increases in capacity
utilization rate and higher personnel recruitments.

(2) Mix traits of financial health: higher positive changes in net profit
margin, higher degrees of worsening liquidity, lesser degrees of worsening

leverage ratio and lower positive changes in return on asset.

(3) Specific character traits: larger in size, more percentages of firms are
export firms, more percentages of firms are supported by the Board of
Investment, higher percentages of foreign ownership and slightly lower
firm’s ages.
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(4) Lesser structural inhibitors: higher degrees of competition, higher
product standard as reflected by more ISO award and less problems on

financial access and cost of finance.

These are only a quick inspection of relative traits. To properly assess the partial effect of
each factor on investment, i.e. each factor individual effect after keeping other factors
constant, an econometric model must be constructed. We therefore run a probit model

to evaluate these determinants on the firm’s probability of investment
4.3 Model specification

In accordance with our framework, we estimated the following function using the
probit model.

Investment = f(Macro-related  variables,  financial =~ health variables, ~ firms’  characteristic

variables, micro structure variables, regional and industries dummies)

The dependent variable is used to identify investing firms and non-investing
firms. Its value equals to one if the firm has invested in the year 2006 or intended to
invest in the next few years and equals to zero otherwise. Assigning value of future

intended investment equals to one allows more flexibility for investing firms.

The independent variables consist of 4 groups of factor as stated in the
framework section plus regional dummies and industry dummies. We used the difference
terms with one lag for macro-related variables and financial condition variables to reduce
biasness of the estimated coefficient and to mitigate the simultaneity problem between
dependent variables and independent variables'’. The firm’s characteristic variables and
micro structure variables were either constructed in level terms or as dummy variables.

The table below shows the reference unit for every dummy variable used in the model.

Dummy variables Reference units
Export firms or both markets firms Domestic firms
BOI supported firms Non - BOI supported firms
8 Industries Firms in the Northern region
6 Regions Firms in the electrical appliance industry
ISO awarded firms Firms without an ISO certificate
Financial service problems Firms without financial service problems

While other variables are fairly straight forward to construct, the micro structure

variables require more elaborations.

First, we used Herfindahl-Hirschman Index (HHI) as a measure of degree of

competition which is the sum of squared firm market shares across all firms in an

10 Using the difference term specification has been known to reduce biasness of the estimated coefficient
in exchange for a loss in efficiency. It gives a more correct magnitude of the estimated coefficient but
yields higher standard error. However, since the number of observation in our estimate is very large,
efficiency is not a concerning issue.

28



industry. As a proxy for the population size, we blew the survey data using the weights
given by the dataset and calculated HHI from the blew-data using the three-digit ISIC as
the market scope. The higher the HHI, the lesser the degree of competition in the
industry!!.

Second, we believe qualities of products are associated with ISO certificate
awards. We therefore constructed an ISO award dummy which equaled to one if the firm

has been awarded at least one ISO and equaled to zero otherwise.

Third, the variable for financial service problems was constructed as a dummy
variable, being one if the firm listed financial access and/or financial cost in any of their
top three most impediment factors for doing businesses. The dummy also equaled to one
for firms that use more than 75 percent of their retain earnings or internal funds as their
sources of finance of new investments. The idea here is that, we want to identify firms
that (1) complained a lot about financial access and financial cost and/or (2) use mainly
internal funds to finance their new investment projects, in order to truly pinpoint those
problematic firms.

4.4 Results of Probit regression

To stress the importance of micro structure variables, we run 4 probit regressions
as shown in Table 4.3. The first regression omitted all micro structure variables while the
second, third and fourth regressions additionally inserted each factor into the model: the
degree of competition (HHI), the product standard (ISO dummy) and the financial
service problem (financial service problem dummy). Note that, by construction of the
HHI variable, whenever HHI is inserted in the model, we have to drop the industry
variable. This is because HHI was calculated using the three digits ISIC industry code as
the reference market. Thus, the same values were assigned to firms within the defined

market group which are highly correlated with the industry variable'”.
Below are the key findings from Table 4.3".

1. Pull factors or macro related variables are important determinants of firms’
probability to invest. All of the coefficients in this group give correct signs i.e.
higher past sales growth, higher changes in past capacity utilization and higher
changes in past employment tend to increase firms’ probability of investment.
Two out of four models suggest sales growth as a significant variable, three out
of four models suggest capacity utilization as a significant variable and finally, all

four models accept past changes in employment as a significant determinant.

1 As a convention, a HHI value of less than 1000 is considered to be a competitive market; a value of

1,000 - 1,800 is a moderately concentrated market and a value above 1,800 is a highly concentrated

market.

12 Putting industry and HHI variables simultaneously yield insignificant coefficients on most industry
dummies and HHI variable.

13 Table 4.3 shows only the coefficient estimates, marginal effects for model 1 and 4 can be found in the
appendix IV.
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2. Financial condition variables do not seem to matter. All of our financial
variables: profit, liquidity, leverage and return on asset (ROA) were insignificant
except for ROA in the first model. Our results on financial condition support the
finding of Jorgenson (1971) which reviewed many econometric studies on

investment behavior. He stated that,

“Variables associated with internal finance do not appear as significant determinants of desired

capital in any model that also includes ontput as a significant determinant’.

Table 4.3: Probit regression of investment on macro-related variables, financial

conditions, firm’s characters and micro structure variables

Variables Coefficient Coefficient Coefficient Coefficient
(Model 1) (Model 2) (Model 3) (Model 4)

Macro-related variables
Aln(sales), , 0.3609686**F 0.3563745*%*  (.2557618 0.2450759
ACapU 0.0091941*  0.0101036*¢  0.0083164 0.0089163*
AEmployment 0.0039331**¢ (0.0045388*F¢ (.0044063** (.0043032%**
Financial condition variables
ANet profit margin , 0.0025872  -0.0002000 0.0036215 0.0041199
AQuick ratio ., (liquidity) 0.0081900 0.0074274 0.0085474 0.0086717
AD/E ., (leverage) -0.0028124  -0.0005623 0.0006702 0.0022317
AROA -0.0039300* -0.0034915 -0.0025209 -0.0025207
Firm’s characteristic variables
Employment, (firm’s size) 0.0008959*  0.0008780**  0.0007593* 0.0007098
Export firm 0.3088893**¢ (0.3097513*%  (0.1709521 0.1746136
Both-market firm 0.2832569  0.3369903 0.3099551 0.2886425
BOI firms 0.0689090 - - -
% resident ownership, -0.0014673 - - -
Firms age, -0.0014239 - - -
Micro structure variables
HHI - -0.0002672% -0.0002363*  -0.0002268*
ISO award . - 0.2505187* 0.2578305%*
Financial service problems - - - -0.2100222**
Others
Industry dummies Yes No No No
Region dummies Yes Yes Yes Yes
No. of observation 933 953 910 910

*, ¥k Rk indicates significant level at 10%, 5%, and 1% respectively

3. Various firm’s specific characters are not significant determinants of
investment. Firm’s age (young firms or old firms), types of ownerships (foreign
own or resident own) and BOI supports do not explain the different between the
investing firms and non-investing firms. Inference by an F-test also suggests that
these variables should be dropped in order to improve efficiencies of the model.

Thus, in model 2, 3 and 4, we dropped these character variables. Note that, the
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scope of our findings on BOI supports is limited to existing firms only. That is,
once a BOI firm is established, investment is driven by other factor such as sales
growth but not the privilege provided by BOIL. Our finding says nothing about
the other function of the BOI, which is to provide incentives in order to attract

new entrant of investment, especially foreign investment.

4. Micro structural variables matter for investment. Results from model 2 to 4
all gave significant coefficient at least at the 10% level. The model suggest that
lesser degree of competition (higher HHI) discourage investment, while firms
with higher production standards tend to invest more and firms with fewer
problems on financial access and/or lower financial cost also have higher

probability to invest.

5. Micro structural variables help explain the difference in investment
probability among various firm’s groups: the export versus domestic firms
group, and the small versus large firms group. Results in the first regression
show that, even after controlling for the pull factors, financial conditions, firm’s
characters, regions and industries, export firms and large firms statistically have
higher probability to invest than their domestic firms and small firms
counterpart. These discrepancies disappear when we controlled for micro
structural variables as shown by the regression results in model 3 and 4; export
firm dummy and firm’s size variable became insignificant as more and more
micro structural variables were inserted into the model. Therefore, given the
same pull factors, investment probability of export firms should be
indifferent to domestic firms and this should also hold true for the small
and large firms group as long as these groups face the same degree of
competition, the same degree of product standard requirement and the
same degree of financial service problems.

Probit analysis above stressed the importance of micro structural variables in addition to
the pull factors which distinguished investing firms from non-investing firms. The fact
that different firm’s groups behave differently due to different degree of inhibitors as
opposed to having a level playing field, should prompt corrective measures from
policymakers. To complete our analysis in this section, we further examine which

inhibited factors are more problematic to each firm’s group.
4.5 Explaining the difference in investment behavior among firm’s groups

The widely accepted notion that export firms and large firms tend to invest more
is supported by PICS 2007 data. Figure 4.2 shows that there is a higher percentage of
firms in the export group that invested and/or reported to invest in the next few yeats.

Similarly, the percentage of investing firm increases as firm’s size gets larger'*. Examining

14 Here, we defined a firm’s size as small, medium and large by the number of employment; 1 - 50
employments being a small size firm, 51 - 200 employments being a medium size firm and over 200
employments being a large size firm. As a result, the full sample was split into 365 small firms, 371 medium
firms and 307 large firms.
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the pull factors and structural inhibitors on each of these groups helps explain why

export firms and large firms have higher probability to invest than domestic firms and

small firms. Below are the key findings.

Figure 4.2: Percentages of investing firms classified by groups

Export firms versus domestic firms Small firms versus large firms
%
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Soutrce: PICS 2007

During 2005 - 2006, differences in the pull factors were not obvious among
both groups. Thus, pull factors are less likely to be the main explanation
for investment discrepancies of each group. Figure 4.3 shows kernel density
distributions of sales growth and capacity utilization rate in 2005 and 2006. The
top panel makes comparison between export firms and domestic firms while the
bottom panel compares these distributions of large firms against small firms. In
both of the cases, there are no obvious distinct differences in the distribution of
sales growth. Mean t-tests on sales growth of both groups also give insignificant
results in both years. Therefore, sales growth in both groups didn’t seem to be
advantageous against one another. However, the distribution of capacity
utilization rate for export firms and large firms seemed to be relatively more
skewed to the left than their domestic firm and small firm counterparts and t-
tests suggest their means to be significantly different in both cases. Overall, in
terms of pull factors, export firms and large firms may have a slight advantage

from having a higher capacity utilization rate.
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Figure 4.3: Kernel density distribution of sales growth and capacity utilization
during 2005 - 2006 classified by groups.
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2. Domestic firms relatively suffer more than export firms from two inhibited
factors: (1) the degree of competition and (2) product standards while
problems on financial services between the two groups are not
significantly different. Including in the PICS 2007 dataset, firms were asked to
rank scores on a list of constraint factors. Figure 4.4 shows the differences in
mean scores of investment constraint between domestic firms and export firms.
A positive value indicates a relatively more constraint for domestic firms while a
negative value indicates more constraint on the export firms. Anti-competitive
practices such as collusion or monopoly power came top of the list as the most
relative problematic factor for domestic firms. Mean t-test also indicates that this
difference 1is statistically significant at the 5 percent level. Other than
competitions, the degree of product standard is another factor that induces
export firms to invest more. In general, export firms face higher product
standard requirement at the international level compare to the standard received
by domestic firms at home. This is reflected by the difference in the firm’s
portion that receives ISO awards between the two groups. According to PICS
2007, 50.4 percent of export firms have at least one ISO certificate while only
32.8 percent of domestic firms have these awards. Moreover, 26.9 percent of
domestic firms as opposed to 20.8 percent of export firms, states their inability to
meet foreign standard requirement as their most important obstacle that impeded
them from export. Thus, some firms opt for domestic market rather than invest
to keep up with international standard. Lastly, the differences in mean scores of
investment constraint on the cost of finance and access to domestic credit are
positive as shown in Figure 4.4. However, t-test rejects them to be statistically
significant. In addition, the proportion of firms which reports financial access
and financial cost as their number one obstacles between export firms and
domestic firms are statistically insignificant as shown by Table 4.4. Therefore,

differences in financial service problems between the two groups remain unclear.

Figure 4.4: Differences in score of investment constraints
between domestic firms and export firms
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Our findings fall in line with the intuition that export firms which compete
against other firms worldwide would have to invest in order to survive in the
intentional arena. Moreover, higher product standard requirements from the
international level such as the EU standard or the Japanese standard induce
export firms to continuously upgrade themselves through investment in order to
meet these standard requirements. Domestic firms, however, do not experience

these distinct environments.

Table 4.4: Percentages of firms report credit access and financial cost as number
one obstacle classified by groups

% of firms’ report Domestic  Export  Difference T-test

Credit access as no. 1 obstacle 7.7 6.5 1.2 Insignificant

High interest rate as no. 1 obstacle 2.2 1.2 1.1 Insignificant
Small Large

Credit access as no. 1 obstacle 11.8 4.2 7.5%%  Significant

High interest rate as no. 1 obstacle 2.5 0.7 1.8%* Significant

Source: PICS 2007 and *, **, *** indicates significant level at 10%, 5%, and 1% respectively.

3. The main inhibitors for small firms are their lesser accessibilities to credit
as well as their higher costs of finance. From Figure 4.5 which is analogous to
Figure 4.4 but applies to the small firm and large firm group, access to domestic
credit and cost of finance are statistically more problematic for small firms.
Furthermore, Table 4.4 shows that the proportion of firms which reported
financial access and financial cost as their number one obstacles between small

firms and large firms are significantly different.

Figure 4.5: Differences in score of investment constraints between
small firms and large firms
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As a result, small firms have to relatively use more of their internal funds as their
sources of working capital and investment as shown in Figure 4.6. As for
competition, differences in the competition practice among the two groups are
unclear. Although the anti-competitive practice category in Figure 4.5 registers a
positive difference, it is statistically insignificant. Lastly, product standard for
small firms naturally fall behind large firms. Only 9.9 percent of small firms have

ISO awards while 68.1 percent of large firms have these awards.

Figure 4.6: Source of firm’s working capital and investment
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Soutrce: PICS 2007

We summarize our identification of relative problems to each group in Table 4.5 and

stress the importance of unlocking structural inhibitors for two main reasons.

Table 4.5: Summary of relative problems on each group

Factors Domestic firms Small firms compare to
compare to export firms large firms
Pull factor during 2005 - 2006 Slightly lower Slightly lower
Competition More problematic Unclear
Product standard More problematic Naturally lower
Financial service problem Unclear More problematic

(1) To create equal opportunities: a good policymaker should ensure an
environment of level playing field in all groups. Discrepancies in investment
behavior should be eliminated by unlocking inhibited factor that creates them.

(2) To increase elasticity of investment to GDP: Constant return to scale implies
that doubling output requires twice the input factor of production given the same
total factor productivity i.e. same technology. Thus pull factor alone may not
guarantee the ability to raise the ratio of investment to GDP since both variables,
investment and GDP, may increase proportionally. Unlocking structural

inhibitors on the other hands can increase the sensitivity or the elasticity of
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investment to GDP. This is because a higher product standard requirement, a
more competitive environment as well as an easier access to credit would

promote additional investment given the same output.

We end this section by touching briefly on another important structural issue, which is

not capture in our model; the legal obstacles which is discussed in Box 4.
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Box 4 : Legal Obstacles for Investment

For the past 4-5 years, several investment projects in Thailand have been
suspended or postponed as a result of legal issues at the national level. Consequently, the
legal risks have become another top concern in making investment decision for both
domestic and foreign investors.

This emerging legal risk stems from the acute problems of 1) the lack of
understanding and preparation for the new law, 2) unclear government policy direction,
and 3) inappropriate selection of law for resolving problems. We highlight the three
most notable cases as follows.

1) Lack of understanding and preparation for the new constitution enacted in
2007: Several businesses and investors were not aware that constitutional
implementations apply immediately without the need of corresponding bill or other
subsequent laws. The Map Ta Phut problem is one example in which the Central
Administrative Court prohibited operations of 76 investment projects in the Map Ta
Phut industrial zone on September 29, 2009. These projects were required at once to
pass environmental and health impact assessments, hold public hearing and take views of
independent experts into consideration. This incidence has led to the postponement of
investment worth as much as 290 billion baht. As of August, 2010, the remaining
projects worth 110 billion baht were still under suspension. The delay in resolving this
complication has consequently damaged investment opportunities and could further
undermine long-term confidence of investors.

To prevent additional complications, authorities themselves need a profound
understanding and well-strategic plan to encounter the possible consequences of these
new regulations especially those related to environmental and health issues as they can
become more sensitive and pressing in the future. Better communication and provision
of sufficient information as well as adjustment time for investors will be the best
approach as the first step to encounter the issues. At the same time, investors need to
also closely monitor the new laws and regulations, and be ready to perform effective and
realistic assessment on the potential impacts to adjust their businesses accordingly.

2) Unclear policy direction regarding the 3G mobile telecommunication
broad band service: The allocation of 3G mobile telecommunication broadband to
potential operators has been delayed since 2007 as a result of the frequent switch in
policy directions on the licensing framework and the amount of initial investment
amongst the 4 different Information and Communication Technology Ministers in the
past 4 years. This delay has not only caused damages to investment in
telecommunication and all related industries but also affected the overall competitiveness
of the country as most of our regional peers have already had this system in place. It is
therefore essential to find a mechanism that can help ensure continuation and
consistency of policy directions against the backdrop of changing political environment.
Moreover, the government must ensure that the process of 3G licensing is consistent
with the new law.

3) Inappropriate selection of law to help small retailers in cities amidst
competition from large conglomerates: To help preserve traditional small retailers
that could be affected by the expansion of modern trade conglomerates, the government
has released the city planning law requiring a retail store larger than 1,000 square meters
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to be situated at least 15 kilometers away from municipal areas. This decision
nevertheless has produced significantly negative impacts on both types of retailers.

For those modern trade conglomerates, it has been difficult to find locations for
their stores. Consequently, investment by the modern trade conglomerates declined by 5
- 10 billion baht, or 10-20 percent of their total investment in 2009." At the same time,
small retailers in the cities have to face competition from modern trade conglomerates
which have changed their strategies by reducing the size of their outlets in order to
remain well located in the cities. A clear example is the burgeoning of Tesco-Lotus
express that expanded from just 11 outlets in 2003 to 490 outlets as of August 2010.2
This issue demonstrates the need for strategic and careful design of laws and regulations
as well as thorough assessment on potential adverse effects on the overall stakeholders.

In sum, to improve investment climates and to help shore up investors’
confidence in Thailand, the unfinished legal issues surrounding investment conditions
need to be resolved urgently. The government has to ensure that new issuance of laws
and regulations would not add unexpected costs to related businesses. This requires
clear and continued policy directions, thorough assessments on policy results before the
enactment, and effective communications and information provision to businesses.

" Interview with Chairman of Thai Retailer’s Association, Thairath newspapet, 25 September 2009.
Q Expansion of Modern Trade Table, Ministry of Commerce, August 2010
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5. Conclusion and Policy Implications

This paper re-stresses the importance of investment to Thailand economic
development in preparation for the new global economic landscape shaped by the 2009
crisis. At present, Thailand investment conditions are inadequate to secure a long- term
economic prosperity in which Thailand is at risks of falling behind her competitors. In
fact, we estimate that Thailand must raise her rate of investment to GDP from 20.5
percent in 2009 to 27.3 percent in order to secure a long-run potential GDP growth of
5.0 percent. To fulfill this rate by 2015, investment must grow by about 10.3 percent
each year over the next 6 year”. Our study shows that investment slumps were
contributed by all parties in which the problems must be tackled at both levels; the
macro and micro levels. Essentially, government policies must feature two attributes.
One, the policies must increase investment’s worthiness for the private sector and two;

they must also remove or mitigate factors that inhibits investment.
We suggest 4 core sets of macroeconomic policies direction.

First, macro economics stability must prevail. This includes political stability.
Our study shows that macroeconomic variables only accounts for about two-third of the
fall in investment to GDP. Other factors such as institutional qualities and political
stabilities which are difficult to quantify must therefore partly responsible for investment

slump.

Second, more budget of government spending must be allocated to the
public investment, not the public consumption. Our study shows that Thailand is the
only country compares to regional peers with foregone crowding-in losses from the
private sector due to contractions of public investment. Public investment post 1997-
crisis suffers from two fates; lower government income growth due to lower GDP

growth post crisis and lower capital expenditure share in the budget.

Third, public investment must gear towards higher crowding-in effect
types such as construction investments. Thailand not only suffers from the quantity
aspect of lower public investment, it also suffers from the quality aspect as shown by
lower crowding-in effect post 1997-crisis. We observe that public investments have been
shifted towards machinery and equipment category over the past 10 years. Such types of
investment are not as effective as the investment in infrastructure that de-bottlenecks the
economy. Infrastructure investment will increase investment worthiness for the private
sector by lowering production and logistic costs while public machinery and equipment
investment may only improve the productivity of civil officer but not necessarily increase

private investment worthiness.

Fourth, Thailand must continue its performance on FDI attraction. Our
study reveals that Thailand doesn’t suffer from the lower flows of FDI compares to

regional peers but the crowding-in effects post 1997 crisis from FDI are lower across the

15 For details of our estimation, see appendix V.
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region. We observe that the share of FDI post 1997 crisis increased towards merger and
acquisition (M&A) investment while greenfield investment relatively expanded much less.
In terms of investment, greenfield investments are more favourable as they should secure
higher investment than M&A investment at least in the short-run since these investments
are injected directly into the economy. M&A on the other hands, brings financial capital
which may be not necessary lead to new investment. Note that, these sets of policies
have strong linkage to one another. For example, our study finds additional benefits of

having both FDI and public investment promotion.

Appropriate macroeconomic policies will not secure smooth investments if the
country is plagued with various investment obstacles. Our paper picks three core micro
structural factors that inhibit investment. These are competition, product standards, and

financial access and cost which must be tackled to unlock investment hindrances.

First, competitive environment must be enhanced. We advocate the finding
from previous Bank of Thailand study by Ariyapruchya et al (2006) which look at the
relationship between competition and total factor productivity. Competition policy
should remove any regulatory impediment to the market operation which includes price
controls, price administration and rationed of business licenses. Contestability is also the
key to ensure competitive environment in the industry with only a few player. This
includes policy that lowers barrier to entry such as removals of licensing quotas or lower
import tariffs to increase competition between domestic firms and firms from abroad.
For an oligopoly market, which may have resulted from the government’s concession, a
policy that gears them towards price competition rather than quantity competition'®
should do the trick. For example, the recent effort by the government which allows
consumer to switch mobile phone service providers without having to lose the original
phone number is one policy example that promotes price competition. Switching costs
will be eliminated whereby the service providers would have to compete aggressively by
means of different promotion packages to retain old customers as well as attracting the
new. In addition, enforcements of competition law are also essential to ensure fair and

competitive environments.

Second, the national product standards must be upgraded by enhancing
consumer’s power. The government must pursue a policy that gives incentive to firms
to upgrade their products standards. This can be done by increasing consumer’s taste or
consumer’s power. As such, consumer protection should be enhanced in a way that is
easier for consumers to make charge against firms with inadequate standard or firms that
produce unsafe products. Degree of punishments must be adequate and provide enough
threat to make firms invest preemptively. In this way, incentive to upgrade would be
driven by the market mechanism as oppose to enforcing every producers to attain ISO

awards. Eventually, Thailand must upgrade her standards to the international level.

16 An oligopoly market can achieve a competitive outcome i.e. Bertrand competition where firms undercut
each other prices while Cournot competition in which firms set quantity to maximize profits would result
into a collusion that could give the same outcome as a monopoly market.
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Third, financial accessibility and financial cost must improve. On this
matter, the Bank of Thailand has the responsibility to improve the efficiency of the
financial sector. The Financial Sector Master Plan II (FSMPII) which is at the stage of
implementation between 2010 - 2014 includes both of these issues. The key objectives in
FSMPII are (1) to reduce cost of the financial system i.e. regulatory costs (2) to improve
the efficiency of the financial system through increasing competition with more coverage

and (3) to improve the infrastructures of the financial sector.

In addition to the above macro and micro related policies, legal issues and a clear
public policy direction must also be addressed appropriately. In the past, many
investment projects have been delayed either from too many changes in government
administration or from a lack of understanding of the new constitution which resulted in
unclear implementations of the law, all of which confuses investors. The Map Ta Phut
problem resulted from unclear implementations of environmental law and regulation is
one example which delays many investment projects estimated to worth about 290
billion baht. Talks of 3G licensing started since 2007 but the process has been swayed by
unclear policy directions that arise from several changes in government administration.
Moreover, the recent auction of 3G licensing has been filed to Administrative Court by
CAT Telecom as being inconsistent with the law, posing risk to validity of the auction.

The government must do everything to minimize these types of risk in the future.

Opverall, Thailand’s underinvestment signifies high potential with ample rooms
for improvement but unleashing these investments requires all parties’ efforts at all

levels.
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Appendix 1: Investigating Price Deflator of Investment

The ratio of investment to total output (I/GDP) can be computed by using real
terms data or nominal terms data and have been used in different institutions for
different purposes. For example, the Bank of Thailand usually uses the ratio in real terms
while the IMF (Regional Economic Outlook, April 2010) uses the ratio in nominal terms.
When comparing these ratios with other countries, the use of nominal terms or real

terms can lead to different conclusions about the performance of Thailand’s investment.

Figure Al.1: Comparison of real and nominal I/GDP among six countries
average between 2005-2009
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Thailand’s concern regarding the level of I/GDP differs when considering data
in real terms as opposed to nominal terms. The real I/GDP for Thailand (22.29%) is
relatively low compared to the other countries in the region (Korea, Indonesia, Malaysia,
Philippines and Singapore) and is slightly below the group average (22.83%). On the
contrary, using nominal I/GDP, investment in Thailand (27.04%) is above the group
average of 23.45% (Figure A1.1).

The differences between real and nominal I/GDP have different implications for
Thailand’s performance in terms of investment, capital stocks, and its prospect for
growth opportunities. We explore the source of this difference and try to answer “ why
has Thailand’s machinery and equipment deflator accelerated?, and “What should be

done to help render less expensive investment for Thailand?”
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1. Sources for the difference between real and nominal I/GDP

The source of the difference between real and nominal I/GDP comes from the
deflator used for investment and total output. Thus, we investigated the calculation of
the investment and output deflator to gain insight into the issue at hand. We also

examined the details in investment’s components.

It was found that for Thailand, the investment deflator since 1997 has increased
by a large amount compared to the GDP deflator, causing real I/GDP to be much
smaller than nominal I/GDP. This is shown by the accelerated increase of the ratio of
investment deflator to GDP deflator (Figure A1.2). Thailand’s divergence pattern of
relative deflator from other countries makes it imperative to study the various important
components of the investment deflator.

Figure Al.2: Investment deflator/ GDP deflator
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The two components comprising aggregate investment in Thailand are
construction investment, and machinery and equipment investment. A cross-country
comparison of these investment components revealed that construction deflator is not a likely
canse of Thailand’s high investment deflator. Thailand’s construction prices were rising in line
with those of the other countries (Figure A1.3).
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Figure Al. 3: Construction deflator
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On the other hand, #he machinery and equipment deflator seems to be correlated with
Thailand’s high investment deflator. Machinery and equipment deflator has accelerated faster
compared to the other countries throughout 1993-2009 (Figure A1.4). Moreover, the
share of machinery and equipment to total investment in Thailand is the highest
compared to other countries in this study (Figure A1.5). Thus, the relatively large
increase in price in addition to the large share of this component has together heightened

the investment deflator/GDP deflator.

Figure Al.4: Machinery and equipment Figure Al.5: Share of machinery and equipment
deflator for selected countries in investment (nominal) for selected countries
average between 2005-2009
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Looking deeper into the details of the machinery and equipment’s components,
which compose of metal products, electrical machinery, equipment, and transportation
goods, it was found that the deflator of the first three items have increased considerably

Figure A1.6). Their combinations account for 60% of total investment (Figure A1.7),
gu gu
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making up for the major cause of high machinery and equipment deflator. On the other
hand, transportation has no significant effect in terms of price. It also holds a small share

of investment.

Figure Al.7: Share of machinery and equipment’s
components in total investment for Thailand
average between 2005-2009

Figure Al.6: Machinery and equipment
components deflator for Thailand
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2. Why has Thailand’s machinery and equipment deflator accelerated?

In this section, we tried to figure out why Thailand’s machinery and equipment
deflator has accelerated continuously since 1993. There are two important points that we
considered, including the effects of the exchange rate and the various price indexes that

make up the machinery and equipment deflator, as computed by NESDB.

Firstly, since machinery and equipment in Thailand is largely composed of
imported goods, it is necessary to study the exchange rate using data in terms of their
national currency. It was found that the exchange rate is probably not a factor that cansed the
deflator to differ from other countries. 'This is because the THB/USD index has been changing

in the same direction and in line with the others (Figure A1.8).

Figure A1.8: National curtency / USD for selected countries
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Secondly, when comparing various price indexes that were used to calculate the
machinery and equipment deflator to the machinery and equipment deflator, we can, to
some extent, attribute the rising deflator to the increasing price of fuel (including oil) and
steel in 2003-09. This is because the import of fuel and steel has increased exponentially
(see Appendix 2), causing the deflator to increase substantially during this period. This
means that from 2003 onwards, Thailand has been importing capital at a price higher
than other countries. However, this conclusion cannot apply to the entire time period
because of the lack of data before 2000.

Additionally, another important point that should be of concern is the coverage
of data. We found that there is less coverage of items in the machinery and equipment category for
Thailand than for Singapore and Korea. For example, Singapore includes software in the
machinery and equipment component while Korea separates software and patents into a
component named intangible assets (accounting for about 6% of total investment).
These items are increasingly becoming important for investment. Moreover, the
incomplete collection of data may have caused the investment deflator for Thailand to be

dominated by the machinery and equipment component.

3. What should be done to help render less expensive investment for Thailand?

The high price of fuel (including oil) and steel products have great influence on
Thailand’s investment deflator which cause investment in Thailand to be relatively more
expensive compared to the others. Hence, there should be rooms to reduce prices of

capital goods through:

1. Increasing efficiency of fuel usage and reducing oil intensity. The efficiency of
Thailand’s fuel usage has been low, causing oil intensity (oil consumption/GDP) to be
highest compared with other countries in this region (Figure A1.9). In Thailand,
imported fuel is mainly used in the transportation sector, making up 60% of total energy
consumption. Within the transportation sector, 80% of fuel usage is on road
transportattion while fuel usage in mass transit such as railroads and water
transportations remain low (Figure A1.10). Therefore, if Thailand expands its investment
in the rail system and water transportation sector, the efficiency of fuel usage could be

improved.
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Figure Al1.9: Oil Intensity
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Figure A1.10: Import energy use structure (2004-2008)
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2. Expanding the domestic basic steel industry. Thailand is the second largest net

support Thailand’s growth.

importer of iron and steel (Figure A1.11). In 2005-2009, raw materials and hot rolled
steel made up 40% and 24% of total imported iron and steel, respectively (Figure A1.12).
The reason for the large import of raw materials is that there is no existing iron smelting
plant or basic steel industry in Thailand. Moreover, since Thailand has a strong
automobile industry, having a cheap supply of steel products would give much benefit.
Therefore, costs and benefits of having steel production should be studies. If the benefits
outweigh the cost, the public and private sector should work together to push for a
strong basic steel industry in Thailand, which will be an important industrial base that can
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Figure Al.11: Major net importers of steel (2008)
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Figure A1.12: Import of iron and steel products to Thailand
(average 2005-2009)
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Appendix 2 : Comparison of the machinery and equipment deflator
to other price indexes

NESDB computed domestically-produced machinery and equipment using the
producer price index (PPI) and the consumer price index (CPI) (data available between
1995-2009), while for imported machinery and equipment, NESDB use data from the
export and import price index (data available between 2000-2009) computed by the
Ministry of Commerce. Since the time period where data available differs, we only make

comparison for 2000-2009 timeframe.

When comparing data in 2000-2009, it was found that from 2003 onwards, the
machinery and equipment deflator has been rising due to the acceleration of the PPI and
import price index (Figure A2.1). The components of PPI and the import price index
that caused the machinery and equipment deflator to accelerate are steel products, crude
material, and fuel lubricants (Figure A2.2). The price of steel products has a direct impact
on the investment deflator. This is because the purchases of steel products are counted
as investment and account for as much as 16% on average of total investment in
Thailand during 2005-2009. Although, the price of crude materials or fuel lubricants does
not have a direct impact on the investment deflator, it affects the cost of producing
investment items such as machinery and equipment and therefore has an indirect impact

on the investment deflator.

Figure A2.1: Producer, consumer, import and export price indexes
compared with the machinery and equipment deflator
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Figure A2.2: Components of PPI and import price index compared
with machinery and equipment deflator
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Moreover, fuel lubricants, iron and steel products hold a share of almost one-
third of total import (Figure A2.3). The majority of imported fuel lubricants are crude oil,
making up 19% of total imports during 2005-2009 while iron and steel products make up

12% of total imports. Therefore, these imported products have dominated

the

acceleration of the machinery and equipment deflator especially from 2003 onwards. As a
result, Thailand may have been importing a very large share of expensive capital

compared to other countries since 2003 (Figure A1.4).

Figure A2.3: Share of import goods in Thailand
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Appendix III: Private investment in Thailand: Macroeconomic
evidence

Empirical method

In this study, we investigate the determinants of private investment in Thailand
based on Servén (2003) model, with some modifications taking into consideration the
relevant structural features of Thailand. Servén (2003) suggests the model to be estimated

is of the form:
private investment = f (private investment determinants) + random disturbance

As argued in previous studies, private investment determinants depend on

economic factors. In the context of the developing countries, these factors are as follows:
1. Market size/ potential

According to Cardoso (1993), Oshikoya (1994) and Agosin and Machado (2005),
market size (domestic demand) or market potential (economic growth) would be a key
factor influencing private investment in developing countries. Its effect on private
investment is expected to be positive. When actual output increases, this would indicate
growing demand and encourage firms to expand their capacity so as to capture the
increased demand. The opposite happens in the case of the decreasing domestic demand.
Cardoso (1993) documents that real output growth encourages private investment in
Latin America over the period 1970-85, using a panel data analysis. In addition to
Cardoso (1993), using OLS estimation Oshikoya (1994) shows that private investment is
stimulated by the growth of real output in Africa over the period 1970-88.

2. Cost of capital and Availability of financing

Previous studies argue that higher cost of capital discourages private investment
(see Agosin and Machado (2005) for example). In addition, according to Jongwanich and
Kohpaiboon (2008), the availability of financing would be a key factor affecting
investment behavior. Available bank credit to private sector tends to be one of the
important factors in determining the amount of actual investment in developing
countries as equity market has not been well developed and excess demand for credit
typically exists. As a consequence, firms depend on bank credits for both the working
capital and the long-term financing of capital accumulation. In general, an increase in

available credit to private sector will stimulate private investment.
3. Terms of trade

Kinkyo (2007) indicates that terms of trade (the ratio of unit value of exports to
unit value of imports) are an important determinant of private investment in developing
countries. An improvement in terms of trade may have a positive influence on firm
profits by increasing the relative prices between export products and imported
production inputs. Terms of trade effects seem to be significant for Thai economy where

export sector plays an important role in driving economic growth of Thailand and the
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degree of import dependence for the supply of key production inputs including fuels and

intermediate materials.
4. Economic uncertainty

Economic uncertainty can also have an effect on desired investment. An
investment decision contains the irreversibility property. Investment costs of setting up
plants and installing equipment can be considered as sunk costs if capital (once installed)
is industry specific and cannot be put to productive use in a different production or if
secondary markets are not efficient. The presence of a high degree of economic
uncertainty can lead to an increase in opportunity costs (the cost of waiting for new
information before making an investment decision), resulting in a reduction of private

investment (Jongwanich and Kohpaiboon (2008)).

By and large, the discussion so far implies that the empirical model of private

investment is the following.
PRIS, = B, + B,GDPG, + 3,GDC, + 3;RINT, + B, TOT, + 3, VINF, + ¢,

where PRIS is the ratio of private investment to GDP (real term), GDPG is the
real economic growth, GDC is the domestic credit growth, RINT is the real minimum
lending rate (as a proxy of cost of capital), TOT is the terms of trade, VINF is the
inflation volatility'” (as a proxy of economic uncertainty), and ¢ is the error term. To
estimate the equation, we collect annual data representing those variables from 1970-
2009 from NESDB, the Bank of Thailand and International Financial Statistic (IFS).

Econometric analysis and results

In line with the standard practice in time series econometrics, the time series
propertties are tested on the outset using the Augmented Dickey-Fuller (ADF) test. The
test results are reported in Table A3. According to the results, the variables all are non-
stationary. As a result, the two-step residual-based procedure (Engle and Granger (1987))
is utilized to estimate long run and short run equations by the ECM approach in order to
remedy the sputrious problem. Subsequent, ADF tests indicate that the variables are
cointegrated and present stationary property in the first difference form. After taking into

account the unit root problem, our estimated equations are the following'®.

17 It is conditional variance of inflation rate, using GARCH (1,1) model with AR(1).

18 EC and CRISIS represent error correction term and a dummy for the economic crisis in 1997, which is
one if the year is 1997-1998 and zero otherwise. In the short run equation, all explanatory variables are
lagged by at least one year to partially account for endogeneity problem and allow for the independent
variables taking time to influence private investment (behavior).
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PRIS, = 24.5 + 0.59GDPG, + 0.24GDC, - 0.12RINT, + 0.06TOT, — 0.03VINF, + ¢,
(2A40)%K(0.23)%%  (0.08)F  (0.04)%* (0.03)%  (0.01)**
Adjusted R-squared = 0.60 LM (2) = 0.35 (0.71) F-statistic = 12.54 (0.01)

APRIS, = 0.42 + 0.43AGDPG,, + 0.07AGDC,, — 0.15ARINT,, + 0.05ATOT,
(0.29)  (0.13)** (0.02)% (0.06)** (0.02)%*

— 0.01AVINF,, — 0.04EC,, — 8.62CRISIS + ¢,
(0.01)% (0.02)%%  (1.62)%%*
Adjusted R-squared = 0.70 LM (2) = 1.30 (0.28) F-statistic = 17.18 (0.00)

Regression results demonstrate that the estimated coefficients for all explanatory
variables take the expected signs and are statistically significant. All else equal, higher
growth rates of GDP and domestic credit as well as terms of trade lead to higher private
investment to GDP ratio. On the other hand, higher lending rate deters private
investment. In addition to cost of capital, our findings suggest that the crisis and volatile
inflation lower the investment. Lastly, we undertake the LM test to check for the
presence of (second-order) serial correlation; and, the test indicates residuals are

independent and identically distributed.

Table A3: Unit root tests”

Variable Test specification =~ ADF statistics
PRIS C,T -2.53
APRIS C,T -4.20%*

GDPG C,T -3.21
AGDPG C,T -6.42%*
GDC C,T -3.27
AGDC C,T =7.02%%F
RINT C,T -2.85
ARINT C,T -7.68%**
TOT C,T -2.92
ATOT C,T -6.82%%F
VINF N -3.12
AVINF N -11.76%+¢

EC N -10.24**

19 In the test specification column, the symbol indicates whether a constant (C), a trend term (T) or none
of the above (N) is included in the ADF specification; *** and ** denote statistical significance at 1 and 5
percent, respectively.
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Appendix IV: Marginal effects of probit regression for model 1 and 4

Table A4: Marginal effect of probit regression in model 1 and model 4 evaluated

at their mean values.

Variables Marginal effect Marginal effect Mean values
(Model 1) (Model 4)

Macro-related variables
Aln(sales), , 0.076057** 0.049460 0.14283
ACapU 0.001937* 0.001799* 1.53123
AEmployment , 0.000829** 0.000869*** 4.80707
Financial condition variables
ANet profit margin , 0.000545 0.000832 0.45932
AQuick ratio ., (liquidity) 0.001726 0.001750 -0.02187
AD/E ., (leverage) -0.000593 0.000450 -0.12816
AROA -0.000828* -0.000509 0.32135
Firm’s characteristic variables
Employment, (firm’s size) 0.000189* 0.000143 274.121
Export firm 0.059500** 0.033504 0.24866
Both-market firm 0.051696 0.050109 0.06860
BOI firms 0.014068 - 0.09861
% resident ownership, -0.000309 - 87.1773
Firms age, -0.000300 - 15.0536
Micro structure variables
HHI - -0.000046* 291.012
ISO award - 0.050567+* 0.40220
Financial service problems - -0.043419** 0.40330
Industry dummies
Food processing 0.085797 - 0.10182
Textile 0.058464 - 0.13612
Garment 0.066775 - 0.14791
Auto parts 0.129216%** - 0.10825
Electronics 0.129799%** - 0.05895
Rubber and plastic 0.147345%F% - 0.24545
Furniture 0.082627 - 0.09539
Machinery and equipment 0.101913** - 0.08039
Region dummies
Central 0.122148*** 0.091019** 0.26688
Bangkok and vicinity 0.106935** 0.069356 0.46088
East 0.078525 0.060782 0.09968
Upper Northeast 0.088820 0.106117*** 0.02251
Lower Northeast 0.099579* 0.116985*** 0.03644
South 0.002422 -0.008725 0.07931
No. of observation 933 910

¥, ¥k Rk indicates significant level at 10%, 5%, and 1% respectively

Note that, mean values for dummy variable represent proportion.
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Appendix V: Estimation of required investment

We estimated the required percentage of investment to GDP using the relation between
gross fixed capital formation (1,), net capital stock (K;) and depreciation (6K, ) as shown

below.
I,=K,-K, | +0K, [1]

Equation [1] states that the current flow of investment is equaled to changes in the net
capital stock from last period plus the current period depreciation (or the current
consumption of capital). Dividing equation [1] by the current GDP (¥,) on both sides

would approximately transform equation [1] into the following relation:

~

K, 1-K, K K
L _ BB By By 2]
Y, K, Y Y,

Therefore, investment to GDP ratio should equal to the growth rate of net capital stock
multiplies by the current ratio of net capital stock to GDP plus the current ratio of
depreciation to GDP. In the long-run when the economy operates at the steady state, the
growth rate of net capital stock would be the same as the GDP growth rate which also
implies a constant ratio of net capital stock to GDP. Thus, under the steady state
assumption, we can find a matching investment to GDP rate for any particular GDP
growth using information from the ratio of net capital stock to GDP and the

depreciation rate. The Figure A5 below shows the historical data of these variables.

Figure A5: Historical data of real net capital stock to real GDP and the
depreciation rate
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Assuming that the ratio of net capital stock to GDP is constant at around 2.64 with an
annual depreciation rate of 5.35 percent, a 5 percent GDP growth requires the matching
investment to GDP rate of 27.3 percent. For a 6 percent GDP growth, the investment to
GDP rate must be 30.0 percent. The Table A5 below summarizes the require investment

rate for a given GDP growth.
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Table A5: Require investment rate at the steady state for a given GDP growth rate

GDP growth (%) Require I/Y (%) Approximation of required average
annual investment growth rate
during 2010 - 2015 (%)

6.0 30.0 12.7
5.0 273 10.3
4.0 24.7 7.8

Authort’s calculation

The last column of Table A5 was calculated as follows. First, we assume that the gap
between the required investment to GDP rate and the current 2009 rate (20.5%) would
be closed by 2015. Second, we assume this “closing the gap” process to be linear i.e. the
investment to GDP rate increases by the same amount each year. Third, for the year
2010 and 2011, we assume GDP to grow at a rate consistent with the Bank of Thailand’s
forecast from the Inflation Report, July 2010 while the rest of the period is assumed to
grow at a constant rate according to column one of the Table. The level of investment
for each year is then calculated and its average annual growth rate across the period is
extracted.

We can also project the total value of addition investment needed to close the gap. This
can be done by comparing the case between keeping investment to GDP rate constant at
20.5 percent through 2015 against the closing gap case. For example, in the case of 5
percent GDP growth, a lump sum of 966, 005 million baht of real investment is required
to be spent additionally over the 2010 - 2015 period which translates into about 160,000
million baht in real term per year. Using the 10 years average (2000 - 2009) annual
investment deflator growth rate of 4.1 percent as an assumption for investment deflator
during 2010 - 2015, Thailand would require additional 1.2 trillion baht of nominal
investment or about 200,000 million baht in nominal term per yeat.
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