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Is Foreign Direct Investment Good for Growth?

Evidence from Sectoral Analysis of China and Vietnam

Abstract

We estimate the impact of FDI on growth using sectoraldatafor FDI inflows to China
and Vietnam. Previous eamical studies, usg eithercross-countrngrowth regressions
or firm-level micro-econometric analysis, fail to reacha conensusOur paperis thefirst
to use sectoral FDI inflow data to evalu#ite sector-specific ipact of FDI on growth.
Ourresultsshowthat, for thetwo developng-transition econoias we exame, FDI has
a datistically-significant positive effect on economic growth operating directly and
through its interaction ith labor. Intrigungly, we find the effectsseemto bevery
different across econamsectors, with alost al the beneficial impact limited to
industrial sector. Othesectorsappeato gainvery little growth benefit from sector-

specific FDI.
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1. Introduction

During the pasttwo decadesforeigndirect investnent (FDI) has becom
increasingly inportant in the developing wid, with a growingnumber of developing
countries succeeding in attracting substantial and rising amounts of inward FDI. The
theoreticaliteraturein economicsidentifiesa numberof channels through which FDI
inflows may be beneficialto thereceivingeconomy. Yet, the epirical literature has
lagged behind and has hadne trouble identifing theseadvantages practice Most
prominently, a large number of applied papéave looked at the FDI-growth nexus, but
their resultshavebeenfar from conclusive: Notwithstanding the absence of any robust
conclusionsmost countriescontinueto vigorouslypursuepolicies ained at encouraging
more FDI inflows?

Tablel presentsecenttrendsin FDI inflows both as a percent of output and as a
percent of fixed capital formation. Apparent is theworldwidetrendincreasen the
importance of FDI (using both measures), with FDI inflows during tke past decaal
increasing to 4-5 times the level experiencedduringthe 1980s.While therewasa
doublingof foreigninvestment into EastAsia duringthistime period,the AsianFDI
inflow periodpeakedn 1995-199%ndcurrentlevelsarestill belowthatpeak.

A closer look at these measures @hina (including Hong Kong) and Vietnam
reveals asimilar trend, with both experiencing alrost no inflows during the 1980s and a
very dramatic increaseéhroughouthe 1990s Rdative to the sizeof their economies FDI

flows into Vietnam are dmost twice as large asthoseflowing into China.Neither

1 With the availability of better data, the last few years have seen an especially large number of empirical
papers devoted to this question (e.g., Alfaro et a., 2004; Bengoa and Sanchez-Robles, 2003; Durham,
2004; Hsiao and Shen, 2003; and Li and Liu, 2005).

2 Foracritical look at thesedomestictax/subly policies, see Hanson (2001) and Mooij and Ederveen
(2003). Gastanaga et al. (1998) analyze other host-country policies thataim to encurage FDI inflows.



countryOs experience appearsjue in the region; thefDI inflows show the sam
relative magnitudes and temporal dynamics asothercountriesn EastAsia.

FDI inflows are not uniforrty distributel acrosgproductionsecbrs, nor is their
sectoral composition (Tables 2 and 3) the same for the two countries. For China, the
domnantsector,industry—defined as a combination of mining and quarrying,
manufacturing, and utilities (electricity, gas,andwater}—accounts for 82.9% of total
inflows out of five sectordor which dataare available. For Vietnarthe industrial
sectoraccounts for lessthan46% of total inflowsout of eightsectordor which dataare
available.

It may be possible to gain insight into the FDI-growth nexus by exanmg FDI
impacts at the sectoral level. And the dramatic but uneven opening of these two
economies provides a promising environment in which to look for industry-differences.

The opening up of China and Vietnanfaoeign investrents began in 1979 and
1987,respectivelySincethen,thelegalregimes governing foreign investments have
beenprogressivelyiberalized with important modificadbnsto thelawsgoverningsuch
investments made in recent years.>

At the same time, liberalization is far from conplete in both countries, and
customary rules may often be in conflict with theformal legalcode. Thesecustonary
rulesrequireanindividual to obeylocal rulesdraftedby communityleadersoverand
above the governentOs laws. Any effobly the centralgovernnent to contactthe
individual directly may be met with Gvamboo fencesOin a system that values community

benefits above private ones. These customary rules create a patronage systtmat invites

3 Detailsfor Vietnamcanbefound at http://www.vietnamlaws.com/legal_updates.aspx. There are
nunmeroussourcesfor China See for exanple, http://www.chinatoday.com/law/a0.htm.




corruption among governent officials at the intermediate levels.* In a2006rankingof
property rights from the Heritage Foundation, both China and Vietharank very low,
with China ranking a 4 and Vietnaa5 (for anindex 1-5 with low scores iplying better
propertyrights protection) All these characteristics make ChinaDsnd Vietnam®
governancexceptionallyweakandinconsistenand make it more diffi cult to maintain an
environment friendly to foreign investors. Thesebarriersarelikely to be more important
in sone sectorghanin others potentiallyaffecting the growth effects deriving from FDI
in particularsectors.

In this paper, we use an augnted production function to estte the impact of
FDI on growth using sectoral data forethamand China (including Hong Kong). We
let FDI affect GDP growth dire¢ly andalsoindirectly throughits interactionwith labor.
This gpproach creates heteroskedasticity, andsofeasiblegeneralizedeastsquares
(FGLS) is employed. The results shithat FDI in both countries has asiove and
statistically signifi cant effect on economic growth operatingdirectly andindirectly
throughinteractionwith labor. Interestingly, the effect isot equally distributed across
economic sectors. FDI only has a consistently positive effect on growth in the
manufacturing sector; iteffecton othersectords usuallystatistically insignificant, in
SOIE cases even negative.

Our papercontributesnsightson the FDI-growth nexusin severaimportant
ways.First, we employ a ca® study(single-countryyegresion-based approach that
enableausto disregardvariablesthatmeasure the institutional, legal and cultural

environment in which FDI projects are implemented and which may have an important

* See, for example, Tran (1997), Walter (1979) and Do (1993).
® Fewcountriesreceivel a 5. Exanrplesfor theseareZimbabwe, Turkmenistan, Sierra Leone Libya, and
North Korea. For details see: http://www.heritage.org/research/features/index/downl oads.cf m#scores.




impacton their growth consequence3.hedifficulty measuring these institutional
characteristics hinders easy identfionin cross-countryapproache8.

Second, to the best of our knowledge, paper isthefirst to use data from
differentsectorgo examinethe sectoral differences in the impact of FDI on ecdioom
growth. Thisis potentially important snce much of the recent theoretical and empirical
micro-econometric literature concludes that FDI spillovers, if they exist, are found in
intra-industry rather than in inter-industry settings.” This finding further justifies our
attempt to ask whether the impact of FDI on growthmight be differentfor different
sectorsandto beginto investigate whether particular sectoral characteristics are
conducive to a positive impact of FDI.

Finally, we believe that the experiene of China and \énam may be similar to
the developrant path taken by a significamtimber of othercountres, especially those
that have recently opened up their ecoresafter years of economic repression and that
haveexperiencedapidrisein trade,FDI and incones. This last point, of course, opens
up anew comparative research agendathat we intendto pursuein futurework.

A number of hypotheses have been offered regarding the interaction of foreign
investment and growth. Singer (1950) argued that FDI will "crowd out" domestic
investment since foreign firms often have greater access, at better terms, to international
capital markets and will use the cheaper credit to drive out otherwise productive firms.
This makes the foreign firms superior to the domesticonesin financinglargeprojectsand

in taking advantage of changes in compigescosts, consumersCtastes, and market

® See Mukand and Rodrik (2005) for insights into this problem that are relevant to the policy-applicability
of estimation results.

" For arecent survey of the issue of inter- vs. intra-industry spillovers from FDI see Lipsey and Sj$holm
(2005).



conditions. Findlay (1978) models this channelexplicitly usingan augmented Solow
model. Assuming that domestic technology is an increasingunction of FDI, he finds
thatthe growth effectof FDI is anbiguous;an increase in thethnology level might be
offset by an increase in the dependency on foreign c&pital.

Romer (1990) looks at technology as a noval input and at foreign direct
investment as a source of technological advance. In this case, the FDI effes
unequivocallypositive.Bhagwati(1978,1985)on the otherhand,suggestshatthe
growth effectsof FDI might be positivefor export proneting (EP) countries but negative
for import substituting (IS) ones; the reduction of foreign import goods in the domestic
market reduces competition and efforts to improve efficiency amongthe domestic firms.

Reis (2001) uses an endogenous growtkdento evaluate the growth effects of
FDI when the investing firmOgrofits may berepatriated.She finds that,in equilibrium,
foreign firms replace all domestic firmsin the R&D sector. In this model, FDI only adds
a positive effect to growth if the world interest rate is lower than the home interest rate.
Thesehypotheseguide,to alargeextent,all the enpirical researchihatis describedn
the following section. Section 2 provides a bservey on the state of current einical
work onthegrowth effectsof FDI. Section3 presents our adel and the data we use.

Section 4 analyzes the empirical results, and Section 5 concludes.

L Existing Empirical Literature
In light of the conflicting results ithe theoreticaliterature,the FDI-growth

problem remains largely an empirical one. In this section, we describe the current state of

8 A related channel is the @reative destructionChypothesis raised by Aghion and Howitt (1992). If the
competition from the foreign investors results in the destruction of inefficient firms, the FDI effect will turn
out to be positive.



empirical research on the FDI-growth nexus through cross-counstudies, intra-regional

comparisons, and specific case sudies.

2.1 Cross-Country Studies

The early empirical work on the FDI-growth nexus radified the growth
accountingmethodintroducedby Solow (1957). This approachdefinedanaugnented
Solowmodd with techrology, capital,labar, inward FDI, and a vector of ancillary
variablessuchasimports,exports,etc. Taking thelogsandtime derivatives of the
explanatoryvariablesyieldsan equation in growth rates feh variables with a CSolow
residual@neasuringotal factorproductivity (TFP) growth. Usingthis methodand
annualpaneldatafor 46 developingcountries, Balasubramanyam et d. (1996) find
supportfor BhagwatiOsypothesig1978,1985)thatthe growth effect of FDI is positive
for export promoting countries and might be negative for iport substituting ones.

However, the growth rate of capitalgnowth accounting equationsght be
correlated with the growth teof technology. Hence, theraght be endogeneity biases
involved in their estimation. Another empirical problemof the Solow-Swammodelliesin
its fastconvergenceMankiw et al. (1992) test their theoretical model of endogenous
growth and find that, with huan capital aded to physical caial, therateof
convergence is ath slower.

Influenced by this approach,ast enpirical modelsaddeducatiorto the
augmented equation as a proxy for human capital. Blomstrom et d. (1994)andCoeetal.
(1995) find that, for FDI to have positive pacts on growth, the host country must have

attained alevel of development thathelpsit reapthe bendits of higherproductivity. In



contrastDe Mello (1996)finds that the correlatiobetween FDI and domestic
investrrent is negative in developed couesi Li and Liu (2005) find that FDI not only
affects growth directly Wt also indirectly through its interaction with human capital.

Using alarger sample, Borensztein et d. (1998) find that inward FDI has positive
effects on growth with thetrongestmpactthroughtheinteraction baveen FDI and
human capital. De Mello (1999) finds positiedfectsof FDI on econonic growthin both
developinganddevelopedtountries He finds that long-term gwth in host countries is
deternined by the spillovers of technologpadknowledgefrom theinvestingcountriesto
host countries. In more recent work, Carkovic and Levine (2005) argue that the positive
resultsdescribedabovearedueto a biased estimation methodology. When employing a
different estination technique (Arellan&ond GMM) they find no robust relationship
between FDI inflows and dogstic growth.

Alfaro et a. (2004) and Durham (2004) focus on the ways in which the FDI effect
depend®nthestrengthof the domestic finandal marketsof the hostcountry. Alfaro et
al. (2004) use annual data for 1975-1995 forgdarosssectionof countriesandthey
find thatonly countrieswith well-developedanking and financial institutions gain from
FDI. Durham (2004) finds smilar results; FDI only has a positive effect on growth in
countrieswith strongfinancial systens. Additionally, he finds that only countries with
high quality governance, as evidenced by strong institutional development and investor-
friendly legal environment, enjoy positive effects of FDI on growth. Also using data on
developing countries, Hsiao and Shen(2003)find thatinstitutional strength and high

levels of urbanization are conditiofts positive effects of FDI on growth.



Blonigen and Veng (2005) argue thatiming wealthyandpoorcountriesis
inappropriate in emirical FDI studies. Qyanizing the aggregate data for developed
countries into six groups and developing ones e, theynotethreeresults. First, the
factorsthataffectFDI inflows are different across the groups. Second, the growth impact
of FDI is only supported for developing cougfiin the aggregate data, not developed
ones. Third, the crowding out effectfeDl on donestic investrant is only significant

for developedountries.

2.2 Regional and Country-Specific Empirical Studies

Mortimore (1995) finds that there is a postivorrelation between FDI and
capital accumulation for Latin Aemican coutries. Bengoa and Sanchez-Robles (2003)
use data for eighteen Latin American countriesfrom 1970to 1999. Following Barroand
Sala-i-Martin (2004), they average the dawar five year periodsistead of employing
yearlyobservations.Theyalsousea conposite variable for economic freedom that
includes financial and trade openness. Theg fhat only countriewith a higher level
of econonic freedomenjoy a positive growtteffect fromFDI. Bende-Nabende (2001)
conductsa cross-countnstudyon Asiancounties, using annual data for 1970-1996 for
the ASEAN-5. Results show that FDI has a positive effect on GDP growth in Indonesia,
Malaysia, and Philippines, but a negative impact in Singapore and Thailand.

Using Thai annual macroeconomic data for the 1970-199%eriodandadding
export openness, Kohpaiboon (2003) showsFkBAtis positively correlated with GDP
growth in Thailand. $milarly, Marwahand Tavakoli (2004) examine Indonesia,

Malaysia, Philippines, and Thailand separately. Their results show that FDI has a positive
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impact on GDP growth for al four countriesln contrastChakraborty and Basu (2002)
find that GDP growthin Indiais not influenced by FDI. Instead, the causality they find is
from GDP growth to FDI, with trade liberalization weakly increasingheflows of inward
FDI.

Several papers examine the growth effect of FDI in China. Chen et al. (1995) use
data for selected cities and provincesimyithe 1979-1991period. They regresshelog
of GNP on FDI and find a positive growth eft. Zhang (2001) uses data fra®84 to
1998for 28 provincesandfinds that,generdy, FDI has positive effect on econan
growth in China through itsiteraction with human capitalven (2003)showsthatFDI
only has positive effects on economic growth in ChinaOsoastalprovinceswhich have
moreopenpoliciestowardforeigninvestorshantheinland provinces By separatinghe
Chinese econoyinto an FDI and a non-FDRlector, Whalley and Xin (2006) conclude
thatthe contributionof FDI to Chinesegrowthis quite subgantial (on the order of 3-4
percentage points per year). None of thegpeslistinguisheglirectinvestrent projects
by sectors.

Regardingvietnam very little detailedanalysison growth effectsof FDI has
been conducted. Two papers by Kokko and Zejan (1996) and Kokkd22@8) discuss
reasons for success or failure of specific plJjectsin Vietnam Two otherpaperdy
Schaurburg-Muller (2003) and Ngoc and Ratetter (2004) investigate the perfor@nce
of foreign multinationals versus local firmsin Vietham. Pham (2002) analyzes FDI and
regional development using microeconomic data on approval values of FDI for sixty-four
provinces in Vietnam He finds that @ahough FDI contributes to regional develogmh

by increasingndustrialoutput,FDI flows are unequally distributed amng the provinces
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dueto poorinfrastructuran remote areas. However, Kokko et €003)find thatthe
data set for approval valuesis only weakly correlated with the data set for actual values,
which castsdoubton therobustnessf the Pham(2002)results.

In sumnary, results on growth effects BDI are controversial. Several authors
arguethatonly developectountrieswith high-quality governance and robust financial
systems benefit from FDI. Others suggest that developing countriexemorelikely to
enjoy a growth impetus from FDI and are less likely to suffer fromcrowding out effects.
Our data and methodology permit us to avoid some of the key problems that plague this
literature. Furthermore, by implementing the sanme methodologyfor two different
country-specific datasets, we are able tavyale some evidence on the generality of our

results.

3. Methodology and Data
3.1.  Methodology

We use the conventional augmented Cobb-Douglas production function:
= ALYK H We"e“’" 1)

where Y, L, and K are real GDP, labor, gig/sicalcapital(henceforthsimply capital),
respectivelyC is avectorof controlvarialdes such as exports, parts, infrastructure,
etc. The subscripts are for sector i, variablej, and timez; o, 6, y, andg areparangters;v;
is the sector-specific disturbance and &, the general disturbance.

Takingnaturallogarithns of Equation (1) yields the linear form

InY, =Ind+e,InL,+5,InK,+> ¢,InC,, +v,+¢,. 2)

j=
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During the high growth phase of econardevelopment, we expect that the
productivity of labor and capita¥ill evolveovertime. Because a plausible channel for
host-country growth effects of FDI isroughlabor-augnentingtechnicaltransfers, we
write the coeffi cient of labor as alinear function of FDI.

a, =a,+a,F,+u,, (3)
where F;, areu;, are the inflow of FDI and the idiosyncratic disturbance for sector i at
time.° We thenfollow the conventionaliterature on econora growth andwrite the
capital coefficient as alinearfunctionof human capital™

0,=0,+0,H, +e,, 4)

where H,ishuman capital and e; is the idiosyncratic disturbance. Substituting Equations
(3) and (4) into Equation (2) yields:

InY, =Ind+a,InL, +a,F,InNL, +06,InK, +5,H,InK, +yInH,

” 5
+Z;‘¢Ulncm+vi+wﬁ, ®)
=

wherew, =u,InL, +e,INK, + &, isacomposite disturbance for sector i at timez. There

are two sources of heteroskedeisyiin this model: one through L and the other through
K, asthesetwo variablesvary acrosssectorsand change over time. The variance of the

conpositedisturbanceanbewritten as:

Uiﬁ = ofn (InLl.t)2 +0'e2” (InKit)2 "‘0'52,., ) (6)

® See, for example, International Labor Office (1984), pp. 71-74.

1% In Vu (20086), the accumulated stock of FDI is used instead of the inflow of FDI. For adiscussion of
time-varying coefficient models, see Griffiths, Hill, and Judge (1993), pp. 412-413, and Greene (2003), pp.
132-133.

"' Packard and Thurman (1996) suggest interaction terms for capital with several other variables: human
capital, infrastructure, and research and development (R&D). Infrastructure and capital are highly
correlatecand dataon R& D by sectoris not available for both countries. Packard and Thurman (1996) also
suggest an interaction term of labor with human capital, but this would cause high multicolinearity with the
labor-FDI interaction term, so we do not use two interaction terms here.
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The specific fom of heeroscedasticityredictedoy the model canbe accounted
for usinganappropriatdeasiblegereralizedleas squaregFGLS) estimator. The
estimable form of Equation (5) is:

GDP, = 3, + B,FDI, + B,FDI, - LAB, + B,LAB, + f,CAP, + B,HUM, - CAP,

+; B,CON , +v, +w,, ©

where GDP is the log of outpuEDI is log of FDI; LAB is the log oflaba; CAP is tre
log of capitd; HUM is the log ofhuman capital; ad CON is the log otheother cotrol
variales. Note tha we allow for FDI to affectgrowth direaly aswell asthroughits
interactionwith labar.

We first estimate Equation(7) usingleag squaes with dunmmy variades (LSDV)
to diminate sector specificeffects™® We includea standard/hite correction for any
heteroskedasticity not related to the dynamics of /nL and/nK (robustleastsquaresvith

dummy variables L. SDVR). Obtainingtheresidualp, fromthis edimation,its squared

term, p?, canbe generatedsthe edimatedvalueof o2

FromEquation(6), p? depends oL and/zK . Hence, we estiate equation

(6), usingLSDVR oncemore,and obtain estimated value ¢;, whichis afeasiblesubstitute
for the elementsof the matrix of thevariarce d the conposite dstubance. Finallyywe
scale al termsin Equation (7) by the square root of g; to obtain the howskedasticity

needed for the regression. Details are givenpgpehdix A.

12 For adetailed discussion of LSDV and FGL S estimation see Greene, 2003, pp. 287-295.
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3.2. Data

No singlesaurceof Vietnamesedatahasall informationnecessaryo corducta
study on growth effects of inward FDI.&thamese data for GDP of eight different
sectors from 1990 to 2003 are avaieatsomthe Vietnam Statistical Yearbook (VSY)
published § the General Statistical Office of Vietnam (GSOV):datain Vietnamese
currency for 1991-2003 are provided, and we construct data for 1990 from the GDP
indexwith the previousyearas100,thatis, GDP for 1990 is 100 and for 1991 is 106.2.
However, seveml sectas eithe lack datafor most of the tine period or do not atich the
FDI data, l@aving only fve sectes for estmation: indudry, condruction, trangortation
andcommunicationreal estateandagiculture-fishery-forestry (henceforth
agriculture).”® In the Industrial Output secti@i the VSY, industry is defined as a
combinationof mining andquarrying,manufactuing, and tilitie s (electricity, gasard
fuel, andwatersuppy), sowe sumthesesedorsto obtan dataonindusty. Dataon GDP
of real-estatdor 1990-1994arenot avaiable,sowe haveanunbalanceganel**

The VSY aml the GSOV's website providatafor thelaborforcefrom 1990to
2003. W& obtained dta for investrentNnewly increa® in fixed assetsfor the whole
period(1990-2003Y¥or eighteersectordrom the VSY andGSOV'swebsite, five of
which metch the datadr FDI.

The GSOVonly providesFDI inflows datafor agproved amounts. Data o actual

FDI projectsimplementedfor elevenecononic sectors froni988 to 2003 is available

13 Data for agriculture, fishery, and forestry are also provided separately in the VSY but are combined here
to match the IMFG data set for FDI.

4 For 1995-2003, we add GDP data on hotels and restaurants to GDP data on real estate, renting and
business activities to obtain GDP data on the real-estate sector that nearly match the IMF's data on FDI for
real-estatewhich is defineda combination hotels , tourism and other real estate.
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from the International Monetary FundOsppewlicesto its Annual Report for Vietnam.
Thedataare originally providedby the Vietnameseauthorities andthenadjustedoy IMF
staff. Since data on GDP add oildagas to indstrial scta, we also ad the oil-andgas
sectorin the IMF's dataon FDI to its dataon FDI for industial se¢or andlabelthis new
varialde as Bl for "industry." Be@use ofthe possiblediscrepancyetweenthetwo data
sets, we alsperforma robustness elek usig Vietnani3 datafor a subsebf years,
1995-2003"

Chinesadatafor GDP areavailable for five sectors: agculture, indusry,
congruction, trangortation-pog-and-telecommunications, anstholesale-trade-and-
catering-services. Th@hina Statistical Yearbook (CSY) and the&eneral Statistical
Office of China (GSOC) both provide data for FDDatafrom 1997to 2004arefor 19
sectors. Four sea®nmetch GDP sectoral datégr FDI in industrial ®cta, we sumup the
actua utilizedvaluesin threesulsectors:mining andquarrying,manufacturing,and
utilities (electricity, gas,and watey.*® Data for 1985 to 1993 are ascribed to 21
governnental departnents. We match thesedepartments to the five sectors of the later
period.Dataon sectoraFDI for 1986,1994,1995,and1996aremissing.Becausédhe
dataOdifferentorigins andmissingobservabnsraiseconsistencyoncernsye also
performregressions using ChinaOs data sutseof years, 19972004, as a robustness

check.

15 We have chosen to include FDI datain constant U.S. dollarsin our growth regressions rather than data
in local currency becausef the diffi culty interpretingexdhangeratevalues undercapital contols and, in
thecaseof China, the dualcurrency regime thatexisted prior to 1993. A parallel analysisusing rea FDI in
local currency (not reported here) gives similar results to those reported here, with slightly smaller
aggrejateeffeds of FDI. At the secbrslevd, the constructioneffect for China bemmes significantly
larger than the industrial sector;theindustrialsectorakffectfor Vietnam is slightly larger than the results
reported here.

16 Similar to the Vietnamese counterpart, CSY's data on value added for industrial output is also divided
into these three sub-sectors.
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The CSY provides data on labor force for sixteen sectors from 1985 to 2002.
Data on labpforce for 2003-2004 are not availab’ Hence we haveanunbalanced
panel.For invegment, theonly seriesthatis availablefor sixteensectorsduringthe
whole peria (1985-20@) is investment in capital coaruction. We use this as a pxg
for investnent. We again add up data enining andquarrying,manufacturing,and
energy to obtain datan industrial sector.

In calculatirg educatiorasa proxy for human capital, we sum up data from the
Statigical Yearbooks for enrollents in seondary schools, technicschools (vocational
schoolsin the caseof China),workertraining sclvols, and four-year collegé®.We
divide thedataon educatiorby populationto obtainthe schoolenrdiment ratio for each
country and label this variable as "human capital ."

Data in domestic currency are converte@¢onstant 1994 domestic currency
usingGDP priceindicesfor Chinaandconparative 1988 and 1994 constant prices for
Vietnam Data on FDI ee convetedto constant 1994 US dollarsing the GDP inplicit
deflator’® We also hae three zero values iBhina's data anvo zero values in
Vietnamese countepart. We eliminatethes obsvations®

For alist of variables that might explain econornit growth, we consult Barro and

Sala-i-Martin (2004) and Roen(2001). We usethethree-nonth householdsavingrate

"t is not clearwhy dataon laborforcefor 2003-20@ aremissing. TheIMF hasnoted,"...Labor market
statisticsN including employment and wage datalN are not comprehensive, and are only available on an
annual basis, with considerable lagE ." See Dunaway, M. at al. (2004), p. 50.

18 Thisis a more accurateexpressionof Vietnaneseand Chinese educational systems thanjust seondary
school enrollments. The secondary schools have to follow nationally drafted curricula, which focus heavily
on political doctrine and abstract sciences. This leaves the vocational, technical schools or worker training
schools the responsibility of providing technologically skilled labor.

19 Since exchange rates did not change much for Vietnam during 1991-2003 and for China during 1985-
2004, we do not convert FDI datato local currencies.

20 For China, missingobsevationsareFDI in theagricultural sector in 1985, 1987, and 1988; for Vietnam,
itisFDI in construction in 1990 and 1991.
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from the IMF International Finance Statistics, and data on expisrand imports, the
number of telephonessa proxy for telecomnunicationcapacity andthe volume of
freighttraffic asa proxy for transportatn infrastructureln sumnary, wehave a
Vietnamdatasetor five sectordor 1990-2@3 ard a China conterpart for five sects

for 1985-2004Binary dummiesarecreatedo control for mssing observations, so 70
observationgor Vietnam and 100 observations for China aiined for estiration?
Thisyields admittedly small samples for analysis, particularly when industry effects are

included, but thisis the best one can do with currently-available data.

4. Results
4.1. Specification Tests

We carry ot a downward piece-wise spBcation searchn orderto avoid
omitted variable bias. We start with al availablevarablestha may explainecononc
growthbasedon pastresarch. Thevarialles are then elimated gradually, using
multicolinearity teds. Gatheing all availeble data, we stat with atotd of nine
explanatory variables. FDI, labor, their interaction, capital, tle red intered rate,
education, gports, inports, teleonmunication,andinfradructure. The modelis initially
estimated without interaction tesnAs a peliminary step,we userobustOLS to control
for heterosedasticityratherthansectorfixed-effects estimtion to preserve inforation
thatmightbelost oncethetime-4invarant effectsare included

We carry out multicolinearity tests using the Variancelnflation Factors(VIF)

approaci{Kennedy,2003).Whenanindependentariable X, is regressed on k other

2133 missing observations for Chinaand 7 for Vietnam.
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independenvarialles, the covaiane matrix is: Covf = o2(X'M, X,)™. Theinverse of
this carelation natrix is usedin detecting malticolinearity. The diagonatlerents of this
matrix (thevariarceinflation factars) aregivenby VIF, = (1- R2)™, where R? is the R®

from regressing X; on the k other variables. When there is perfect multicolinearity, R?
equals one, and VIF approachesinfinity. Kennedy (2003) recommends elimination of
any variable with VIF greater than ten. After five regressions with step-wise elimination,
we are |eft with six explanatory variables: labor, FDI interacted with labor, capital,
capital interacted with human capital, FDI, and the real interest rate. Hence, the
estimatedequationis:
GDP, = B, + B,LAB, + B,FDILAB, + 3,CAP, + f,HUM CAP, + ,FDI, (8)

+ B INT +v, +w,.

Thereisthe potential for important endogeneity between several of the right-hand
variables and real GDP. We carry out endogeneity t-tests for each right-hand-side
variable, in each case including six sectoral dummies to eliminate sector-specific effects
(year dummies are not found to be significant).?? The estimation results, reported in Table
4, do not indicate significant endogeneity, and so atwo-stage least squares method is not

suggested.

4.2.  Growth Effects of FDI

22 The endogeneity t-test is aform of the Hausmann (1978) specification test. A right-hand side variableis
treatedasthe instrunent in afirst-stage regression, and the resulting error isintroduced as aregressor in the
second-stage regression. If the coefficient on this error term is significantly different from zero, thisis
taken as evidence of the existence of endogeneity.

2 We have also performed Granger causality tests as described in Geweke et al. (1983). We regress the
FDILAB variable on its own lags, GDP lags, and other variables, using the FGL S estimation, and then test
the significance of GDP lags. Thet statistics for individual lagged GDPs and p values of the F-statistic for
jointly lagged GDPs are al insignificant. We fail to reject the null hypothesis of no reverse causality.
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We begin by examining aggregate effects of FDI. The results of FGL S estimation
for Vietnam are given in Table 5. Note that the fixed effect estimations using LSDV
approach produces in this case very high R-sguared values, these arise out of the large
differences in production levels across sectors, and are an important justification for our
panel specification.

Column 5.1 presents estimation of the benchmark empirical model including only
the control variables, labor, human capital, physical capital, the interest rate, and the
human capital-capital interaction term. The signs of the coefficientestimatesgereraly fit
our priors. In column 5.2 we add the FDI measure described above. The term enters with
apositive and significant effect (at the 1% level). Aninteraction of FDI with labor (5.3)
also yields positive and significant FDI effects, working indirectly through interaction
with labor. Including both the level of FDI and the interaction term (5.4) does not
markedly change the magnitudes of estimated coefficients, but the FDI and labor terms
are no longer statistically different from zero.

Table 6 presents equivalent results for the Chinadata set. Column 6.1 presents
estimation of the benchmark empirical model including only the control variales,labor,
human capital, physical capital, the interest rate, and the human capital-capital interaction
term. The signs of the coefficient estimates alsogenerdly fit our priors. Qualitatively,
the effects of FDI are very similar to those for Vietnam, although the estimated
parameters on labor are consistently higher. For China, the estimated direct and indirect
effects of FDI on growth are positive but smaller than those for Vietham. When both the
interaction term and the level of FDI areincluded (6.4), the level of FDI variableisno

longer significantly different from zero for both countries.
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The impact we identified for aggregate FDI was statistically significant and
positive. It is possible that the aggregate results mask importantdifferencesin the effect
of FDI on economic performance across individual sectors. In Tables 7 and 8 we report
FGL S estimation results for regressions that include all of the previously discussed
control variables and that also allow for sector-specific effects of FDI on growth by
including sectoral slope dummies. The industria sector is our baseline. Columns 7.1 and
8.1 report the effects without control for differencesin sectoral growth rates that are not
attributable to the impact of FDI inflows. We find that tle effect of FDI on growth is
significant for the industrial sector in China but not in Vietnam.

Since we do observe different average growth rates for different sectors, we
include in columns 7.2 and 8.2 sectoral fixed effects. Now the effect of FDI on growth is
significant for the industrial sector in both countries. Additionally, we also find evidence
that the impact of FDI on growth varies considerably across sectorsin both countries. In
particular, each of the non-industrial sectors exhibits a significantly smaller sensitivity to
sectoral FDI inflows than that of the industrial sector. In most cases, the FDI effects for
these non-industrial sectors are not significantly different from zero. Columns 7.3 and 8.3
present regression results with sectoral dummies and sector-specific FDI-Labor
interaction terms. The results are very similar to those where FDI entersin levels,
suggesting that indirect effects on FDI on growth via interaction with labor also differ
across sectors.

For China, an exception is the wholesal e, trade and catering service sector, where
FDI inflows now have a positive effect slightly higher than the magnitude of the

industrial sector. For Vietnam, an exception is the construction sector, which has a
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significant and positive coefficient that is also dightly higher than that of the industrial
sector.

In sum, for both countries we find that the industrial sector consistently shows
evidence of apositive FDI effect on growth. With one exception for Vietnam and one for
China, non-industrial sectors show consistently weaker effects than manufacturing, in
most cases the effect is not statistically different from zero. As arobustness check, we
aso perform regressions on China's data from 1997 to 2004 and Vietnam's data from
1995 to 2003. The results, which are not reported here, are similar: the effect for the
industrial sector is positive and significant while the effects for other sectors are not
statistically different from zero.?*

These results are not entirely surprising. First, we may expect capital-intensive
sectors and ones in which technology plays a maor role to exhibit a more positive impact
of FDI inflows on factor productivity. In addition, it may be much easier for firmsin
these externally-oriented sectors to overcome the peculiaringtitutiond rigiditiesthatwe
discussed above and therefore take advantage of the benefits of FDI inflows on economic

growth.

5. Conclusion

While most economists seem to agree that FDI is beneficial (if perhaps doubting
the wisdom of government subsidies for investing multinationals), many policymakers
and to alarger extent NGOs appear much less sanguine. In thiswork, we have estimated

the impact of FDI on growth in different economic sectors using data from China and

24 Oneexceptionfor Chinais whenthe sectoréfixed effectsareadded, FDI's direct effect on industrial
sector becomes insignificant, but its indirect effect through interaction with labor remains positive and
statistically significant.
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Vietnam. Using an augmented production function, we alow FDI to directly affect GDP
growth and also to indirectly affect growth through interaction with labor. The influence
of FDI on labor is permitted to vary over time through an idiosyncratic disturbance,
requiring a particular FGL S estimation procedure. The resultsreveal that FDI hasa
significant and positive effect on economic growth through its interaction with labor in
both countries. However, the effect is not equally distributed across sectors. In both
countries, the industrial sector seems to be the only sector to consistently benefit from
FDI inflows.

From a policy perspective, two observations apper to follow fromtheseresults.
First, governments who want to subsidize FDI inflows may want to direct scarce
resources to manufacturing and energy extraction sectors. FDI into other sectors does not
seem to yield any statistically identifiable beneft. At the sara time, nore resoures
should be directed toward understanding why other sectors do not appear to benefit from
FDI inflows. Isthisfundamental to industry types? To transition economies? Or isit a
result of institutional barriers to effective absorption of FDI? Are there government
policies that might improve the ability of non-manufacturing sectors to benefit from FDI
inflows?

Therelatively small available data samples, and the existence of discrepancies
among data sources, suggest caution in interpreting these results. More and better data
and comparative work with sectoral data from other countries are plainly needed. Also,
we have focused on the growth effect of FDI inflows. It would be useful to explore

whether other types of capital inflowsN equity and foreign loansN aso have differential
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growth effects across sectors, and whether they too show both direct and indirect impact

on economic growth.
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Appendix A. FGLS Estimation

After afixed effect estimation of Equation (5), the sectoral disturbance, v;, is eliminated,
and (5) can be written as:

y=Xp+w,whereX isof dimension (T x K),

E[w]=0, cov[w]=E[ww=W, W=#o°l,,

where Wis the covaane matrix. Since Equatio (6) invdves InL; and InK i, which vary
across sctas, another fixed effect eationis needed. After the sectd effects are
eliminated once more, we can factor a constant out of the matrix W and writeit in the

aternative form W = ¢°Q, wherethediagonalelenentsof Q areq; = {q1, G,...,or}. The

1/2 1/2

transformed error termis: w* =[(w,/ ¢.'%),(w, 1 ¢3?),....(wl ¢"*

t

)]. The heteroscedasticity
isthen corrected by transforming the original model to:
y*=Py=X*fB+w=PXf+Pw, P'P=0".

The general |east square estimator is the minimum variancdinearunhbased

estimator under any gendrarrar covariance specification that could reflect

heteroscedasticity or autocorrelation or both:
ﬁ: (X IWilX)ileWily
In reality, since Ws unknown, the feadigeneraleastsquae estinator (FGLS)

isB=(X"P X)X Py, whichis notbestlinearunbiasedbut consistent.Its

approxinate largesanple propertiesarethe sane as those of the GLS estitor.
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Appendix B. Data Definitions and Sources: Vietnam

Code Definition of Variable Source

FDI Actual FDI inflows per sector IMF AnnualReportson Vietnam
in million US Dollars

GDP Grossdomestic productper VietnamGovernnent Statisical Office
sector,n VietnaneseDong websiteandVietnamStatisticalY earbook
(VND)

INV Investnent in fixed assets per ViethamGovernnent Statisical Office
sector(VND) websiteandVietnamStatisticalY earbook

LAB Labor per sector (thousand  IMF-Vietnam Statistical Y earbook
workers)

CAP Accumulated investrent in Calculated fromnvestmentin fixed assets
fixed assetper sector (VND) per sector

INT 3-mts. householdsavingrate IMF-Vietnam Statistical Y earbook
(%)

HUM School enrollrents (thousand VietnamGovernnent Statisical Office
pupils) websiteandVietnamStatisticalYearbook

EXP/IM Exportsandimports(VND) IMF-Tho at al. (2000)

COM Number of telephones (pieces)  VietnamStatistical Yearbook

TRANS Volume of freight traffic VietnamStatisticalYearbook

(million tons.km, i.e., total
weight multiplied by total
length of the roads)




Appendix C. Data Definitions and Sources: China
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Code Definition of Variable Source

FDI Actual FDI inflows per sector, China Statitcal Yearbak
in million US Dollars

GDP Grossdomestic productper China Statiscal Yearbak
sectorjn ChineseRenmenbi
(RMB)

INV Investnent in capital China Statisca Yearbmk
construction per sector (RMB)

LAB Labor per sector (thousand  China Statigca Yearbmk
workers)

CAP Accunulated investrant in Calculated fromnvestment in capital
capital construction per sector construction per sector
(RMB)

INT 3-mts. householdsavingrate International Financial Statistics (IFS)-
(%) China Statisca Yearbmk

HUM School enrollrents (thousand China Statigcal Yearbmk

pupils)
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Table 1. World Distribution of FDI

FDI net inflows FDI net inflows
(% of GDP) (% of Fixed Capital Formation)

1980-  1990-  1995-  2000- | 1980-  1990-  1995- 2000-
1989 1994 1999 2003 1989 1994 1999 2003

World 112 2.00 3.97 5.05 4.60 8.86 1533 24.72
East Asia 2.61 4.60 6.10 5.26 10.28 10.05 2266 20.84
South-East Asia 2.70 4.19 551 3.27 7.88 1635 2122 1275
China .58 348 4.70 3.83 1.60 8.67

1211 9.71
Vietnam 0.02 6.09 7.53 4.04 015 3022 26.87 13.09

Source: World Bank@ World Development Indicators 2004: BX.KLT.DINV.DT.GD.ZS and
BX.KLT.DINV.DT.GI.ZS.




Table 2. FDI in Vietnam by Sector (in millions of 1994 US Dollars)

Sector 1990-1994 1995-1998 1999-2002 1990-2002
(% of total flows)

Industry 2935 3341.9 7969.6 45.7%
Heavy Industry 133.2 1421.3 4012.1 15.2%
Processing zones 131 301.5 387.4 2.7%
Light Industry 98.4 1027.6 2309.2 9.3%
Oil and Gas 410.2 2301.2 4218.3 18.5%
Food 48.8 501.5 1260.9 7.5%
Construction 28.5 720.7 1768.6 9.9%
Transportation 72.3 458.7 1268.2 7.1%
Real Estate 171.5 1647.4 3362.7 20.4%
Hotel & Tourism 127.0 1014.8 1830.2 11.7%
Other Real Estate 44.5 632.6 1532.5 8.7%
Agriculture 46.6 445.7 1268.4 6.9%
Services 8.6 135.0 512.8 2.5%
Tota 669.3 7340.0 17410.4 100%

Source: IMF country report and Vietnam Statistical Yearbooks.
Note: Actual disbursed amounts converted to constant 1994 US dollars using the GDP implicit price
deflator.




Table 3. FDI in China by Sector (in millions of 1994 US Dollars)
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Sector 10851980 1990-1994 1995-1998  1999-2002 1985-2002

(% of 5 sectors)
Farming, forestry, 50.5 1150.0 2621.6 4092.0 2.6%
and fishery
Industry 1335 24068.6 996209 1320422 82.9%
Construction 817 3885.5 6236.7 37705 4.5%
Transport, post,
and 1504.9 4958.6 6407.0 49422 5.8%
telecommunication
Wholesdle, Retalil
Trade and 289.3 3020.0 5108.2 4446.0 4.2%
Cateringsenices
Total 2059.9 370827 1199944  149292.9 100%

Source:China Statistical Yearbooks.
Note: Actual disbursed amounts converted to constant 1994 US$ using the GDP implicit price deflator.




Table 4. Endogeneity t-Tests

Vietham China
t-statistic  Adjusted B | t-statistic  Adjusted R

FDI*LAB .98 9782 -43 .9652
CAP .95 .9583 .68 9472
LAB 97 .9818 45 9769
HUM* CAP .96 9795 46 .9872
INT -.93 .9800 -.45 9779
FDI -.92 9811 14 9793

Notes: Null hypothesisis that no significant endogeneity exists. See footnote 15. Critical value
for the ninety-five percent confidence level is 1.99.



Table 5. Aggregate Effects of FDI on Growth for Vietnam

Dependent Variable: Log of GDP
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5.1 5.2 5.3 54
FDI .0904*** -.0272
(.0323) (.0508)
FDILAB 3.24e-5"** 3.81e-5%**
(.7.8e-6) (1.33e-5)
LAB 7823** .8499*** .3069* -1222
(.2199) (.2075) (.1710) (.3898)
CAP 3127 .1684** .3551*** 4059***
(.0631) (.0785) (.0557) (.1104)
HUMCAP 2737* 4243 5437+ .5460***
(.1629) (.1619) (.1555) (.1567)
INT -1283 - 1113 5474 7114
(1.837) (1.449) (1.011) (1.088)
Observations 70 70 70 70
Adjusted R? 9672 9399 .9584 9783
Prob > F .0000 .0000 .0000 .0000

Notes: Specification is given in equation (8), estimated with fixed-effects by feasible GLS as described on
pages 12-13. Standard errors are in parentheses. Significance levelsare* 10 percent level, ** 5 percent

level, *** 1 percent level.



Table 6. Aggregate Effects of FDI for China
Dependent Variable: Log of GDP

6.1 6.2 6.3 6.4
FDI .0603*** .0048
(.0163) (.0153)
FDILAB 2.52e-06*** 2.69e-06***
(3.29e-07) (4.22e-07)
LAB .9396*** .9280*** .5549*** .9465***
(.1235) (.2004) (.0953) (.1682)
CAP 2197 .1354%** 2482*** 2645
(.0366) (.0799) (.0282) (.0645)
INT -.1053 -.6002 -.3876 -.4849
(.4368) (.5159) (.3357) (.3962)
HUMCAP 5051 5394*** 3142 2857
(.0845) (.1589) (.6921) (.0904)
Observations 100 100 100 100
Adjusted R2 .9408 9642 9819 9746
Prob > F .0000 .0000 .0000 .0000

Notes: Specification is given in equation (8), estimated with fixed-effects by feasible GL S as described on
pages 12-13. Standard errors are in parentheses. Significance levelsare* 10 percent level, ** 5 percent
level, *** 1 percent level.



Table 7. Sectoral Effects of FDI in Vietnam
Dependent Variable: Log of GDP

7.1 7.2 7.3
FDIXD; FDIXD; + D FDIXLABXD; + D
Industry .0399 7.86e-5** 1.76e-5*
(.0351) (3.60e-5) (9.21e-6)
Construction .0573 .0261 1.29e-5
(.0518) (.0451) (1.75e-5)
Transportation -.2059*** .0409 .0001
(.0391) (.0567) (.0001)
Real Estate -.0555 0733 6.0e-5*
(.0563) (.0636) (3.24e-5)
Agriculture -.2335*** -.3459*** -.0004***
(.0548) (.0531) (7.0e-9)
LAB .9028*** 5205*** 5012*
(.1051) (.1125) (.2592)
CAP .1034* .1946** 3464
(.0623) (.0846) (.0697)
HUMCAP 3726 .3691* 4538***
(.2352) (.2011) (.1475)
INT 6260 -.7169 3763
(.5746) (.4761) (.3909)
Observations 70 70 70
Adjusted R? .9608 9462 9326
Prob > F .0000 .0000 .0000

Notes. Specification is given in equation (8), estimated by feasible GL S as described on
pages 12-13. The coefficient reported for manufacturing is the slope coefficient on FDI or
FDIXLAB; manufacturing is the omitted sectoral dummy. Coefficients on pure industry
fixed effects (7.2 and 7.3) are not reported. Standard errors are in parentheses. Significance
levelsare* 10 percent level, ** 5 percent level, *** 1 percent level.




Table 8. Sectoral Effects of FDI in China
Dependent Variable: Log of GDP

8.1 8.2 8.3
FDIXD FDIXD; + D FDIXLABXD; + D
Industry .0878*** 1014*** 2.35e-6***
(.0165) (.0164) (3.03e-07)
Construction -.0252*** -.0418 -.00002
(.0193) (.1098) (.00002)
Transportation, -.0819*** -.0818*** 8.44e-6
Post and Tele- (.0144) (0189) (8.43e-6)
Communication
Wholesale, .00017 1339 1.55e-5**
Trade, and (.0219) (.0882) (7.72e-06)
Catering Services
Agriculture -1107*** -.1993*** 3.51e-5"*
(.0106) (.0337) (9.41e-06)
LAB .9368*** .9055*** .9499***
(.1382) (.1405) (.0954)
CAP .2293*** 1481 2482
(.0669) (.0422) (.0256)
INT -.6644 -.9240** 3359
(.4373) (.3958) (.3291)
HUM .3987*** .9337*** 3577
(.0998) (.1468) (.0653)
Observations 100 100 100
Adjusted R? .9606 9732 97%
Prob > F .0000 .0000 .0000

Notes. Specification is given in equation (8), estimated by feasible GL S as described on
pages 12-13. The coefficient reported for manufacturing is the slope coefficient on FDI or
FDIXLAB; manufacturing is the omitted sectoral dummy. Coefficients on pure industry
fixed effects (8.2 and 8.3) are not reported. Standard errors are in parentheses. Significance
levels are * 10 percent level, **5 percent level, *** 1 percent level.




