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Foreign Trade Regime and FDI-Growth Nexus:

A Case Study of Thailand

1. Introduction

The role of foreign direct investment(FDI) hasbeenwidely recognizedas a growth-enhancing

factor in developingcountries.FDI enablesinvestmentreceiving (host) countriesto achieve

investmentlevels beyondtheir own domesticsaving. More importantly,FDI is an important

means of transferring modern technology and innovation from developed to developing

countries. However,there is convincingevidencethat the growth enhancingeffect from FDI

seemsto vary from countryto countryandfor somecountriesFDI canevenadverselyaffect the

growth process (Balasubramanyamet al., 1996; Borenszteinet al.,1998; De Mello, 1999;

Lipsey, 2000 and; Xu, 2000). In other words, contrary to the popular belief, the growth-

enhancing effect of FDI is not automatic but depends on various country specific factors.  

One such important factor is the natureof the trade policy regime in host countries.

Starting with the pioneeringpaper by Bhagwati (1973), a sizable theoretical literature has

exploredto explainhow the restrictiveness(openness)of the traderegimeconditionsthe gains

from FDI to hostcountries(Bhagwati,1978,1985and 1994; BrecherandDiaz-Alejandro1977;

BrecherandFindlay1983). A key hypothesisarisingfrom this literature(which is now know as

the‘Bhagwatihypothesis’)is thatgainsfrom FDI arelikely to befar lessor evennegativeunder

animport substitution(IS) regimecomparedto a policy regimegearedto exportpromotion(EP)

regime. Despiteits immensepolicy relevance,sofar only a few studieshavebeenundertakento
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test this hypothesisempirically (e.g.Balasubramanyamet al., 1996andAthurokolaandChand,

2000). Moreover, thesestudieshavebeenconductedusing inter-countrycrosssectionaldata.

Cross-sectionalregressionanalysisis basedon the implicit assumptionof ‘homogeneity’in the

observedrelationshipacrosscountries.This is a very restrictiveassumptionbecausethereare

considerabledifferences across countries in relation to various structural features and

institutionalaspects,which havea directbearingon theFDI-growthrelationship. Therearealso

vast differencesamongcountrieswith respectto the natureand quality of data,which make

cross-countrycomparisona rather risky business. More importantly, the cross-sectional

approachcannotcapturethedynamiceffectsof a shift from anIS regimetowardsanEPregime.

Thereis thereforea needfor systematictime-seriesanalysesof individual countryexperiencesin

order to broaden our understanding of this important issue.

The purposeof this paper is to examinethe effect of trade policy regime on FDI

contributionto economicgrowth using time seriesdatafrom the Thai economy. Thailandis a

good laboratory from testing the hypothesisfor two reasons. First, throughoutthe past four

decades,Thailandhasbeena significantrecipientof FDI amongdevelopingcountries. Second,

andmoreimportantly,Thailandhasundergonea clearpolicy transitionfrom an IS regimeto an

EP regimeover this period.The tradepolicy regimein Thailandwascharacterizedby a heavy

emphasison import-substitutionin the 1960sand1970s.From the late 1970stherehasbeena

palpable shift towards greater export orientation. 

Theremainderof this paperis structuredasfollows. Section2 providesanoverviewof

policy shiftsandtherole of FDI in theThai economy.The theoreticalframeworkof thestudyis

developedin Section3. Section4 presentsthemodel,followed by a discussionof thedataand

theeconometricmethodin Section5. Theresultsarepresentedanddiscussedin Section6. The

concluding section presents key inferences and policy implications. 
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2. An Overview of FDI and Trade Policy in Thailand 

Inflows of FDI to Thailand increased from around US$ 400 million during the period of 1970-74

to over US$ 6,560 million during the period of 1995-99. The share of FDI in Gross Domestic

Investment (GDI), which was around 2-3 per cent in the 1980s, reached to 20 per cent in 1998

(Table 1). Moreover, the share of total FDI mainly comes into the manufacturing sector over the

years. During the early 1970s, manufacturing sector accounted for 30 per cent of total inflows.

This increased to about 44 per cent in the period of 1985-1989. There was a mild decline in the

share to around 38 per cent in the latter half of the 1990s. This was mostly due to reduced

profitability in domestic market oriented investment following the on-set of the currency crisis in

late 1997. 

Up to about the late 1970s, FDI was predominant in import-substitution industries such

as textiles, automobiles, and chemicals. From then on, an increasing share of FDI was directed to

more export-oriented activities. To begin with, export-oriented FDI comes to light

manufacturing industries such as clothing, textiles, footwear and toys. More recently, labor-

intensive assembly activities in electronics and electrical goods industries have been the main

attraction to foreign investors. 

The shift in the composition of FDI from domestic-market oriented production to export-

oriented production has closely mirrored the shift in the domestic trade policy regime. Thailand

launched the first national economic development plan in 1961 with the import substitution (IS)

regime to promote industrialization. Tariff was the major instrument used to influence the

country development path. The role of tariff to promote domestic industry effectively began in

1974 by imposing escalation tariff structure where tariff rate ascended from raw materials to
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finished products. Thesechangesincreasinglyfavored the production of finished products,

particularly consumerproducts. The rangeof effective rate of protection(ERP)1 in the Thai

manufacturingsectorwasbetween –20.92to 236.43per cent in 1971(Akrasanee,1975). This

had increasedto -21.44 to 1693.41percent in 1982 (Mongkolsamaiet al., 1985). This highly

distortionarytariff structureremainedvirtually unchangeduntil the late 1980seventhoughthe

governmentannouncedchangingthe developmentstrategyto export-promoting(EP) regimein

1974.  

Significant reduction of tariff began in 1988 starting with those on electrical and

electronicgoodsaswell asinputsinto theseproducts. Comprehensivepackagesof tariff reform

were implementedin 1995and1997. Thesepackagesaimedto reduceboth the nominal tariff

ratesanddifferent ratesacrossproducts. By theendof the 1990s,themaximumratehadcome

down to 30 per cent from 100 per cent in the early 1990s. Moreover,therearesix tariff rates.

Raw material imports are either duty free or face one percent duty.  The two tops (20 per cent and

30 percent)relateto finishedproducts,andthetwo middlerates( 5 percentand10 percent)are

for intermediategoods. As the result, the averagetariffs havedeclinedmarkedlyfrom 30 per

centin 1990to 21 percentin 1995andthen17 percentin 1997. Thedeclinein tariff levelswas

accompaniedby a significantreductionin the variationof ERPacrossindustries(Vorsas-ngasil,

1999). 

1 The effective rate of protection (ERP) is the proportional difference in industries’ value
added between two situations; free trade and domestic situation.  The higher the ERP in an
industry, the domestic policy favors to that particular industry. This also implies the higher return
on investing in the industry. Moreover, the variation between industries implies the non-
neutrality in tariff structure.  
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3. Analytical Framework

The theory of the effect of trade policy regime on gain from FDI in a given host country was first

presented by Bhagwati (1978) as an extension to his theory of immiserizing growth and further

developed by Bhagwati (1985 and 1994); Brecher and Diaz-Alejandro (1977); Brecher and

Findlay (1983). It postulates that FDI inflows coming into a country in the context of a

restrictive, IS regime can retard, rather than promote growth. This is because in an IS regime,

FDI (as well as domestic investment) mostly take place in sectors (mostly characterized by high

capital intensity in production) where the host developing country does not have comparative

advantage. Moreover, FDI becomes an avenue for foreign companies to maintain their market

share and to reap the extra profit, the economic rent, created by the highly protected domestic

market. Such a regime also provides incentives for rent seeking and directly unproductive profit

seeking (DUPE) activities    

 

On the other hand, the EP regime, which aims to achieve neutrality in incentives, is

superior to the IS regime in reaping gains from FDI. Under the EP regime the main incentives

for FDI in a given host country are the relatively low labor cost and/or the availability of raw

materials. This allows the foreign investors to operate in an environment that is relatively free

from distortions. This also leads to the output expansion in internationally competitive and

export oriented product lines. Moreover, the production of firms in an EP regime is not limited

by the size of the domestic market and has the potential to reap economies of scale through

international market penetration.  
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FDI is  an importantchannel  of R&D spillover (including humancapital development)

from developedto developing countries (Grossmanand Helpman, 19912). Given that the

multinationalenterprises(MNEs), the major direct investors3, conducta largeproportionof the

world’s total R&D (Borenszteinet al., 1995; Lipsey, 2000; and Sjoholm, 1997). There are

severalwaysthat investmentof MNE subsidiarieslikely generatestechnologyspilloversto host

countriessuchas training local staff, enhancingproductionstandardfor backwardand forward

relatedindustries,and enhancingthe competitivepressureto local entrepreneurs.Moreover,

localization of foreign subsidiariesgeneratesthe demonstrationeffect on domesticfirms on

technological choices, managerial practice, etc. 

The generationof favorable technology spillovers requires a conducive investment

climate. The IS regimeis unlikely to providean economicclimateconduciveto the favorable

spilloverfrom foreignfirms. TheFDI generatedby IS regimeis investedmostly in the industries

whereproprietaryassetsare important4. This createsbarriersto entry for local firms and thus

constraintstechnologyand efficiency spillovers. Moreover, the protectiongeneratedfrom IS

regimelikely limits the local competition,which is the importantfactor that stimulatesfirms to

update new technologiesin both production and management,and enhancestheir own

productivity. In contrast,the EP regimeis more conduciveto generatingfavorablespillover

effectsbecauseundersuchregimeFDI is mostlyattractedto industriesin which thecountryhas

comparativeadvantage.In suchindustrieslocal firms havea greaterpotentialto catchup with

2 Spillover is defined as the external effects of R&D that a firm invents for enhancing its
own productivity to the other firms.  Spillovers can occur both with the country and across the
country (Sjoholm, 1997).

3 Over four-fifths of the stock of foreign direct investment originates from only half of a
dozen countries- the U.S.A., United Kingdom, Japan, Germany, Switzerland, and the
Netherlands- which are also the major producers the most advanced technology (BlomstrÖm et
al., 2000)  

4 Proprietary assets are defined as the asset that can differ productivity between firms
owning them and the others.  They can generate revenue productivity.  Other firms cannot
quickly or effectively imitate (Caves, 1996).  
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foreign firms and achieve productivity improvement. This generates healthy competition and

allows host countries to maximize the gain from technology spillover from foreign firms.  

4. The Model

Based on the above discussion, the model to investigate the interaction of FDI and trade policy

regime in economic growth is derived by using the production function framework. The starting

point of model formulation is the aggregate production function.  

  Y= f (A, L, K) ---------  (1)

where Y is output ( gross domestic product (GDP)), L is employment and K is capital

stock. The variable A captures the total factor productivity (TFP) of growth in output not

accounting for increasing in factor inputs (K and L). According to the new (endogenous) growth

theory, A is endogenously determined by economic factors. Since the available data on FDI do

not fully capture addition to domestic investment by foreign firms (Lipsey, 2001), it is not

possible to separate local and foreign components of domestic investment. However, by making

the reasonable assumption that the method of estimating FDI has been consistent over the years,

the effect of FDI on economic growth operating through A. Remarkably, the effect of FDI on A

also depends on the trade policy regime. Thus, a proxy variable for the openness of trade policy

regime (TP) needs to be incorporated in the equation. 

A = G( FDI, FDI*TP)           ---------- (2) 

Substituting  (2) in (1) 
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Y = F ( L, K, FDI, FDI*TP)           ---------- (3) 

Sincea reliabledataseriesoncapitalstockis not availablefor Thailand,in this study,the

ratio of grossdomesticcapitalformation(GDI) to GDP is employedto representK. This proxy

variablehasbeenusedin numerouspreviousstudies(e.g.Barro,1999;Balasubramanyamet al.,

1996).  The variable FDI is measured as the ratio of FDI inflow to GDP. 

Thereis no uniquemeasureof opennessof thetradepolicy regime.5 In this studywe use

threealternativeproxies;(a) theratio of total merchandisetrade(import + export)to goodsGDP

(that it, total GDP net of valueaddedin constructionandservicessectors),(OPEN1)., (b) is the

ratio of exportto grossoutputin manufacturingsector(OPEN2), and (c) theratio of world price

(convertedto domesticcurrency)to domesticpriceindexesof manufacturedproducts(OPEN3). .

Thefirst measureis superiorto thewidely-usedtradeto GDPratio becausetheinclusionof non-

traded activities (constructionand services)as part of the denominatorleads to an under-

estimationof theexposureto foreigntradeof thegiveneconomy(Rivera-BatizandRivera-Batiz,

1994).This point is particularrelevantin Thailandwheretheconstructionandfinancialservices

recordedrapidly growth during latterpart (from the later1980s)of theperiodunderstudy. The

secondmeasureis basedon the premisethat greateropennessis a prerequisitefor successful

world market penetration in manufactured goods. In other words, export success in

manufacturing likely occurs under a policy regime where policies are more neutral and allows the

marketmechanismeffectively indicate the country’s comparativeadvantage(Edwards,1993).

The rationalebehindthe third opennessmeasureis that underfree trade,the domesticprice of

manufacturedgoodsshouldmovein line with theworld priceconvertedinto domesticcurrency.

Impositionsof traderestrictionsraisesdomesticprice aboveworld price andhencethe ratio of

world price (Pw) to domesticprice (Pd) tendsto decline. By contrast,tradeliberalizationtended

5 For a succinct discussion on various measures of openness and detailed listing of
related references, see Edwards (1998). 
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to reduce the gap between the two prices. Thus, a country that undergoes a policy shift from IS

to EP regimes tends to experience an increase in the relative price index (OPEN3) (Athukorala

and Rajapatirana, 2000; and Krueger, 1978)

The estimating equation used in the empirical analysis, is 

Yt  =  α + β1Lt  + β2Kt + β3 FDIt + β4(TPt *FDIt) + εt      ---------- (4)  

where Y =         gross domestic product, GDP ( in log form) 

L = (+)   number of labor force ( in log form)

K = (+)    the percentage of gross domestic capital formation to GDP 

FDI = (+/-)  the percentage of foreign direct investment to GDP 

TP = (+)    Openness of the trade policy regime proxied alternatively by 

(1) OPEN1 = the ratio of total merchandise trade to goods GDP 

(2) OPEN2 = the export-output ratio the ratio of total merchandise trade 

(3) OPEN3 = the relative price index

t =          time subscript.

ε =          stochastic error term

The sign expected for the regression coefficient is given in bracket.

The coefficients β1 and β2 are the output elasticity with respect to labor and capital. The

impact of FDI on growth (Y) is given by the partial derivative of Y in (4) with respect to FDI, β3 +

β4*TP. To test the relevance of Bhagwati hypothesis, the statistical significance of β4 is

examined. Under the Bhagwati hypothesis, the sign of β4 is expected to be positive. That is, the
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contribution of FDI to growth will be an increasing function of TP. The sign of β3 is ambiguous;

it can be positive or negative depending on the nature of the trade policy bias over the entire

sample period whereas β4 aims to capture the impact of trade policy regime operating thorough

FDI. Even when β3 is negative, it does not imply that the FDI contribution is negative. Whether

its contribution is negative or not depends on the size of the coefficient of the interactive term of

FDI and trade policy regime, β4 compared to the β3.

5. Data and the Method of Estimation

The model is estimated using annual data for the period 1970- 1999. Data on gross domestic

product (GDP), manufacturing output, gross domestic capital formation (GDI) are obtained from

the National Income Account, National Economic and Social Development Board (NESDB) in

Thailand. FDI inflows, wholesale price index of manufactured products, and exchange rate are

from the Bank of Thailand quarterly bulletin, Bank of Thailand. The data on the work force

comes from the Key Indicators of Developing Asian and Pacific Countries, Asian Development

Bank (ADB). The OPEN2 variable, the ratio of total merchandise trade to goods GDP is

obtained from World Development Indicators, World Bank. In constructing the data series on

OPEN3, the world price is measured in terms of the US producer price index, obtained from the

International Financial Statistics, International Monetary Fund, (IMF). The domestic

manufacturing price is measured using the wholesale price index of manufactured goods

mentioned above. 

The first step of the estimation process was to examine the time series properties of the

data series. The Dickey-Fuller (DF) test is employed for this purpose. The results, reported in

Table 2, suggest that all data series are integrated processes of order 1 or I (1) (i.e. the series are
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non-stationaryin level but stationaryin first-differences). The implication is that the set of

variablestakentogetherhasthe potentialto form a co-integratingvectorwhosecoefficientcan

directly be interpretedaslong-term(steady-state)elasticities. Therefore,the model is estimated

using the co-integration technique. 

We usedthe Engle-Grangermethodandthe fully modified OLS estimatorproposedby

Phillips-Hansen(1990)asalternativetechniquesof estimation. The reasonsfor choosingthese

amongvariousotherco-integrationtechniquesarediscussedin theappendix1. Note that since

the main interesthereis in the long-run relationshippostulatedby the Bhagwati’shypothesis,

estimating short-run dynamics is not intended.

6. Results

The regressionresultsarereportedin Table 3. Note that we haveestimatedthe model for the

entiresampleperiod(1970-1999)aswell asfor thepre-crisisperiod(1970-1996).This wasdone

in orderto seethe sensitivityof the resultsto economicdisturbancescreatedby the crisis. The

resultsare similar, apartform minor differencesrelating to the sizeof somecoefficients. The

discussionin this sectionfocuseson the estimatefor the entire period. The threealternative

measuresof TP yieldedbasicallycomparableresults. The following discussionfocuseson the

results based on the export-output ratio in manufacturing (OPEN2).  This choice was made on the

basisof superiorstationaryproperty of the regressionresidual.The alternativeestimatesare

reported in Appendix 2.

Resultsbasedon thetwo alternativeestimationmethods(theEngle-GrangerandPhillip-

Hansonprocedures)arereportedwith thecorrespondingunit root testsfor theresiduals  (table3).

In termsof the DF test, the residualsare stationaryin both casesand thereforethe estimated
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equationscan be interpretedas long-run relationships. The coefficient estimatesfrom both

methodsare strikingly similar. In the following discussionwe focus only on the equation

estimated using the methodologically more robust PH procedure.

 

The estimateof β4 (the coefficient attachedto TP*FDI) is significantly different from

zero with the theoreticallyexpected(positive) sign, providing strongsupportfor the Bhagwati

hypothesis.That is the growthimpactof FDI on the Thai economyseemsto havesignificantly

enhancedas the country’s trade policy regime shifted from IS emphasisand toward greater

export orientation. Moreover, the significant and negativesign of β3 implies the FDI inflows

couldhaveevengenerateda negativeeffect on growthperformanceof theeconomyunderthe IS

regime.Evaluatingat theaveragevalueof OPEN2 over the pastthreedecades,thecontribution

of FDI impactednegativelyon growth performanceof the Thai economy. The negativeeffect

amounted to about 4% of the average annual growth during this period.  

The results are consistentwith the general inference of previous studies that the

contributionof FDI to the overall performanceof the Thai economywasnot significantduring

the1970sandearly1980s (e.g.Tambunlerchai,1975;andPongpisanupichit,1985).6 Underthe

IS regime,high domestictradeprotectionattractedforeign investorsmostly to shareeconomic

rents with local firms. FDI was concentratedin capital- and technology-intensiveindustries

wheretechnologygapbetweenforeignandlocal ownedfirms wasvery high. Thusthecapacity

of local firms to learn from foreign firms was limited. 

Since the late 1980s to the early 1990s, FDI inflows gradually shift to light

manufacturingindustries particularly labor intensive assemblyactivities in electronic and

6 Tambunlerchai (1975) and Pongpisanupichit  (1985) examined the FDI contribution in
Thai manufacturing sector during the early 1970s and the period of late 1970s to the early 1980s,
respectively.
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electricalgoodswherethe countryhascomparativeadvantagein internationalproduction. The

new FDI firms are moreexport-orientedrelatively to thosein the early 1970s.With relatively

smallertechnologygap,thepresenceof suchforeignaffiliates likely demonstratemanagerialas

well as international marketing and consequently enhance export-propensity to local firms. 

7. Conclusion

This paperhas examinedthe effect of trade policy regime on FDI contribution to economic

growthusingtime seriesdatafrom the Thai economy. The empiricalanalysiswasbuilt around

the ‘Bhagwati’ hypothesisthat an export-promotingregimeis moreconducivecomparedto an

import-substitutingregime in generatingfavorableeffect of FDI for the host countries.The

findings areconsistentwith this hypothesis.Thus the Thai experienceduring the period under

studymakesa strongcasefor simultaneousliberalizationof tradeand investmentpolicy regimes.

Liberalizingtheforeigninvestmentregimewhile retaininga restrictivetradepolicy regimecould

well generate immiserizing growth.   
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Table 1

 Foreign Direct Investment Net Inflows in Thailand during the period of 1970-1999

Period Value ($Million) % of Gross Domestic

Investment

% Manufacturing FDI of

Total FDI
1970-1974

1975-1979

1980-1984

1985-1989

1990-1994

1995-1999

1995

1996

1997

1998

1999

416

382

1,487

3,687

3,174

6,565

567

708

1859

2,165

1,267

3.5

1.7

2.6

3.8

4.5

9.5

2.9

3.0

7.5

20.4

13.6

30

39

31

44

30

37

28

31

50

43

36

Source : Bank of Thailand, Quarterly Bulletin (Various Issues) 
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Table 2

Integrating Test for Data Series Employed

Variables T-statistics for I(0) T-statistics for I(1) 
Gross domestic product  (Y) -2.89 -3.42
Ratio of foreign direct investment

to GDP (FDI)

-2.2 -3.84

Labor Force (L) -1.14 -4.33
Ratio of gross domestic capital

formation to GDP (K)

-1.32 -2.98

Merchandise trade to goods GDP

(OPEN1)

-1.48 -4.66

Export-output ratio (OPEN2) -1.46 -4.62
Relative Price Index (OPEN3) -2.62 -4.30

Note : 1. The t-statistic reported is the t-ratio on γ1 in the following auxiliary regression.  
        p

∆Xt = γ0 + γ1 Xt-1 + ∑ βi ∆ Xt-i+ γ3 T + µt

      i=1
where X is the considering variable; T is a time trend and µ is the disturbance term. In estimating
the regression the lag length (p) on the lagged dependent variable and T are determined by the
Atiken Information Criterion (AIC) to ensure the white property of corresponding residual from
the regression.   

2. The null hypothesis of non-stationary I(1) is accepted for all variables at the 5 %
significant level.  
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Table 3

Long-Run Determinants of Economic Growth during the 1970-1996 and 1970-1999 

Whole Period (1970-1999) Pre-Crisis Period (1970-1996)
Variables EG PH EG PH

Intercept

L

K

FDI

OPEN1*FDI

DF

8.60
(28.38)

1.43
(11.41) 

0.03
(6.75)

-0.15
(-3.99)

0.62
(7.58)

-4.19

8.90
(39.34)

1.29
(14.05)

0.03
(11.33)

-0.15
(-6.26)

0.67
(12.00)

-4.54

9.10
(46.90)

1.36
(17.07)

0.02
(3.45)

-0.18
(-7.75)

1.45
(7.20)

-4.92

9.10
(68.97)

1.39
(25.72

0.01
(4.10)

-0.18
(-12.99)

1.61
(13.06)

-5.41

Note : 1. EG = Engle-Granger estimation  and  PH = Phillip Hansen estimation
2. Number in parenthesis is the corresponding t-statistics
3. DF is the corresponding t-statistics of lagged residuals from testing DF unit roots on

residuals.  95% and 90% critical value for rejected the hypothesis that residual is 
characterized as I(0) is –4.48 and –4.09 respectively.  This critical value is from the response
surface table developed by Mackinon (1991)
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Appendix 1 

Econometric Procedure

Although the OLS estimator from the co-integrating regression possesses the large

sample property of consistency and are highly efficient, they are still biased in small samples. In

the case of small samples, the OLS estimator has an asymptotic distribution, which is non-normal

and is affected by nuisance parameters. This makes statistical inference difficult since the

standard t-statistics will not be valid asymptotically. Therefore, in this study, the fully modified

OLS estimator proposed by Phillips and Hansen (1990) is employed. The fully modified OLS

estimator or Phillips-Hansen (PH) procedure is an optimal single-equation technique, which is

asymptotically equivalent to maximum likelihood. It applies a semi-parametric correction to the

standard OLS procedure. This corrects both the impact on residual term of autocorrelation as

well as endogeneity. This provides median-unbiased estimators and provides t-statistics, which

follow normal distribution asymptotically.

In theory, the maximum likelihood method (a full parametric correction) proposed by

Johansen (1988) is superior to the PH procedure because under the Johansen method, the unit

roots are explicitly incorporated in the specification. It also takes into account short-run

dynamics in estimating the co-integrating vector, and additionally provides for testing for the

existence of more than one co-integrating vector. Meanwhile, the PH procedure yields little

improvement on the precision as well as the biasness of the estimator, particularly in the case that

the lagged dependent variable included. Moreover, in the large sample, the t-statistics poorly

perform (Inder, 1993).

However, the small-sample properties of the Johansen method are still unknown.

Moreover, recent applications of this technique have encountered some practical difficulties
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(Hall, 1991).  The first problem is that criteria to determine the number of co-integration relations

such as trace, determinant, and eigen value are very sensitive to the choice of lag length for the

VAR (Vector Autoregressive).  In this study, for instance, the Johansen Co-integration

estimations yields results that are far from economically interpretation such as the negative

elasticity of labor, enormous values of coefficient estimated.  Moreover, the results are highly

sensitive to VAR orders selected.  Moreover, severe collinearity may emerge between some of

the regressors, particularly when dealing with VARs of a reasonable size.  This in turn renders

the point estimates of the long-run elasticities even more sensitive to the choice of lag

specification. In addition, there are not economic reasons to suggest for more than one co-

integration vector for the variables under study.  With these reasons, the PH procedure is

preferred in this study.  
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Appendix 2

Estimation Results Based on Alternative Openness Indicators 1970-1999

Openness 1 Openness 2 Openness 3
Variables EG PH EG PH EG PH
Intercept

L

K

FDI

OPEN*FDI

DF

8.83
(22.54)

1.42
(9.25)

0.02
(4.99)

-0.55
(-4.91)

0.40
(5.79)

-2.60

9.00
(26.62)

1.34
(10.24)

0.03
(6.91)

-0.55
(-6.36)

0.41
(7.48)

-2.69

8.60
(28.38)

1.43
(11.41) 

0.03
(6.75)

-0.15
(-3.99)

0.62
(7.58)

-4.19

8.90
(39.34)

1.29
(14.05)

0.03
(11.33)

-0.15
(-6.26)

0.67
(12.00)

-4.54

8.15
(14.12)

1.64
(6.79)

0.02
(2.36)

-0.36
(-1.52)

0.31
(1.90)

-1.66

8.62
(17.48)

1.43
(7.05)

0.03
(4.07)

-0.44
(-2.43)

0.36
(2.91)

-1.32

Note : 1. EG = Engle-Granger estimation  and  PH = Phillip Hansen estimation
2. Number in parenthesis is the corresponding t-statistics
3. OPEN1 = the total merchandise trade to goods GDP. 
    OPEN2 = the export-output ratio 
    OPEN3 = the relative world to domestic price of tradable goods.
4.  DF is the corresponding t-statistics of lagged residuals from testing DF unit roots on

residuals.  95% and 90% critical value for rejected the hypothesis that residual is characterized as
I(0) is –4.48 and –4.09 respectively.  This critical value is from the response surface table
developed by Mackinon (1991)
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