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ABSTRACT

Controlling for the aggregation bias in FDI flows and the home and host country heterogeneity within and
between Northern and Southern countmes explore the effects of bilateral FDI flows on host country
productivity growthandon the productivitgonvergencdynamicetween the host and the productivity
frontier countryUsingbilateral FDI flows data frod08host and240home countries over 199012, and
employing avariety of estimation technigquegether witha rich battery ofobustness testae findno
significant effect of bilateral FDI flows on either host country productivity growth or on the productivity gap
between the host and the frontier country al§e show that teefindings arenot sensitive to the direction

of FDI flows which areSouthSouth, SoutiNorth, North-South or NorthNorth. In a decomposition
exercise, we also fail to find any significant effect of bilateral or aggregate FDI flows on physical capital
growth. Yet, wearid some evidena# a positive effect of FDI flows on human capital growth but just in one
direction, SoutBouth.Last but not least, we fail to find any productivity growth or convergence effect at the
sectoal level, including agricultyiaustry oservices sectors.
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1. INTRODUCTION

The liberalization of international capital flows has beaf treemain pillars of th&ashington Consensus
since the 1980s. The defenders ofdhisensuarguedhat a myriad of benefits were to be derived from
external financial liberalization, includitigcationefficiency, increased credit flowedaxationof foreign
exchange bottlenecks, risk diversificapogvention of rent seekinggighercaptal accumulation and job
creation as well @aschnologyand skib transfer, all of which were expected to enhance productivity and
economic growthFurthermorethese effects were thought to be stronger in less developed host countries (i.e.
the South), allowing them to catch up with the developed world (i.e. the Nwtiks tothe financial
liberalizatiorwaveof this periogddobalFDI flowsincreased fror#i54 billion in 198@ $208 billion in 1990,
and then to $1.5 trillion in 2013The rapid growth in FDIflows was accompanied by arcreased
competition among prospective host countéash year between 2000 and 28 &verage of 56 countries
introducel a total of 1,440 regulatory changes in ithestment regimes, 8036 which were to promote
and facilitate a more favorable environment for foreign investors. Complementing legislative changes,
bilateral investment treaties (BITs) also spiked, re&@¢chitgby 2015, 8866 which weresigned after 1990
(UNCTAD, 2014)However, despite th&gout pro-FDI stanceacross countriegind despite the fact that
technology transfeemainsone of the top expectations of developing camfrom FD] the growthand
productivity effects dbreign investmeritave been a source intense debate in econeithickeempirical
evidencdeinginconclusive at beso far

In this paper, weontribute to the debate on the productivity effects of FDI by addressing two major
issues that were previously unaccounted for, which are the aggregation bias and the home and host counti
heterogeneity within and between Northern and Southern cowitssempirical work on the topic is
based on aggregate FDI flows, assuming that bilateral flows from (to) multiple country pairs are symmetrical
and homogenous. In fact, as we distaiss in our data section, FDI flows are highly dynamic and
heterogeneauwith investments and divestments from different investors taking place simultaneously. They
are also likely to differ in sectoral orientation, type (i.e. merger and acquisition vs. Greenfield, horizontal vs.

vertical), duration of stay and investmem a& well as managerial and operational practices, which may



affect the strength of vertical and horizontal linkages, and eventually the productivity spillover dynamics.
Thus, aggregating inherently heterogenic investment flows, as if they all haeepitoelgsetmity effest
causes what we refer to as the aggregation bias. A second cause of bias is the assumption that investme
flows from (to) home (host) countries with different economic development levels have homogenous
productivity effects. This surprising givethat here arestrongreasons as to why the productivity effects
may differ between Northern and Southeme and host countrjgacluding differences in endowments,
institutions,knowhow, experiers; technological sophisticatiamd sectoral concentration. Differences in
consumer preferencaadthe absorptive capaciy host countrieslso affect the potential for knowledge
and technology spillovets.other words, not all FDI is created eg@abther reason why we should pay
attertion to differences between Northern and Southern FDI flotlve significant growth &iDI to and
from Southern countries, reaching 64% of global inflows and 43% of outflows in 2013 (UNCTAD, 2016).
Furthermore, anajority of Southern FDI outflows is nalivected to other Southern countries, reaching as
high as two thirds of their total2010 (UNCTAD, 2011; WB, 2011).

In the empirical analysis, we explove overlapping questions) (hat are the total factor
productivity (TFPyrowth and convergenetfects of bilateral FDI flow¢i?) Are the productivity effects of
FDI flows conditional on the direction of these flows, that is Sauith, SoutiNorth North-South or
North-North? The empirical resulising a rich panel of bilateral FDI flows detwveeri08host and240
home countries during the period of 19002suggest that bilateral FDI inflows have no signifeféett
on either host countriesO productivity growtbndhe productivity gap between host countries and the
frontier countryin any of the four direction¥he validity of these findings is confirmed using a variety of
estimation methods and a rich battery of robustness checks. In a decomposition exercise, we also fail to finc
any significant effect of bilateral or aggregate ek fon physical capital growtet, we find some
evidencef positive effect of FDI flows on human capital growth but just in one directionS8athtwe
also fail to find any productivity growth or convergence effect at the sectoral level uineagnduktry or

services.



The rest of the paper is organized as follows. Section 2 introduces the literature review. Section 3
describes the data, empirical model and estimation metho&aogn 4resents the empirical results
including extensiona@robustness analysis. Sectioarteludes.

2. LITERATURE REVIEW
Foreign firmsare shown tdvave higher productivity, capital intensity, technology, better risk management,
knowhow, larger supply of internal finance and easier access to international goods and capital markets
(Arnold and Javorcik, 2009). However, the existing empirical evrdériziespillovers, using country, firm
or industry level data, has been inconclgisigimg firm level dat®jankov and Hoekman (2000) for Czech
RepublicKeller and Yeaple (2003) for the US, Haskel et al. &@DMAgrris and Moffat (2018y the UK,
Fu (2008)Fu and Gong (20119nd Demir and Su (201f)r China, Arnold and Javorcik (2009) for
Indonesiaand Yasar and Paul (2009) for Turfk®y evidence of positive productivity growth spilkver
from FDI. In contrastHaddad and Harrison (1993) foofdcco,Aitken and Harrison (199%y Venezuela,
Liu (2008) and Xu et §2014)or China, and ForARosen et al. (2014) for firms in 25 advanced countries do
not find any significant or exogenous productivity spilloverd=ibdmin fact, after contratg for the self
selection bias (i.e. foreign investment flowing into more productive, fékés) and Harrison (1999)
report a significantly negatpreductivityeffectfrom foreign to domestic firmdarris and Robinson (2002)
also find evidnce showmg a decline in platevel productivity aftéoreign firm acquisitioria the U.K.On
the macro sideilfaro et al. (2009) fail to find any exogenous effect of FDI on aggregate TFP growth.
Building on these results, Giretaal. (2015) show that foreign ownership has a direct positive productivity
effect on foreigtowned firms but an indirect negative effect onfomgn domestic firms in China.

While not explored befortle spillover effects of FDI mayfactbe condional on home and host
country characteristicespecially if aggregate FDI flows are heterogeneous in Ratuexamplethe
productivity effects of SolBBouth flows may lag behind those of N&thih flows, if, as argued by the
Neoclassical theoriorthern firns have better technology, knbew and managerial skills, better- risk
management, and have more experience to pass on to host countries. As a result, the potetdidtér know

and technology transfer betwedoathern home and a Southermosh countryshould be higher than amy



other directionsSchiff, et al., 2003chiff and Wang, 2008). In contrast, the Structuralist as well as the new
trade theonsuggesthat SoutiSouth FDImay carna higher potential for technology transfer asyp
between the home ahdst country technologiaad endowment differencagsmaller, allowing for higher
complementarity, absorptive capacity and more appropriate technology adoption in host countries (Akamatsu
1962; Amsden, 1980987 Kokko et al., 1996; De Mello, 1999; UNCTAD, 2011; Maydkes and
Nunnenkamp, 2009; Amighini a®dnfilippo, 2014; Bahar et al., 2@ighi and Demir, 20L&outhSouth
FDI is also argued ®ncompass oldéechnologiesyhich, in terms of production techwsg and product
characteristics, are better fit for technological advancement and productivity improvement in host countries
than cuttingedge technologies from Northern investStewart, 1982, 1990aplinsky, 1990, 28INelson
and Pack, 1999Compareé to the accumulaticespetof technological change, the assimilaspect may
then be more important for productivity improvements as adoption of imported technologies is easier when
the technologicalapis smaller and operational capabilitiesl@serbetween host and home countrigsus,
when it comes to technology and productivity spillovers, capacity and capability are not necessarily one ant
the same thing (Lall, 2008)milaritie$n tastes and preferences between host and home counthietheith
global South may also allow for easier technology adoption and productivity improvement while enabling
Southern multinational corporations to address local consumer needs better (UNCTAD ,AtOighidi2;
and Sanfilippo, 20L&Recent empiricalork using case studies provide strong support for these hypotheses,
showing that developing country technologies are better fit for local needs, demand structures, market size
factor endowments and adaptive capabilitiesAAkamah, 2014 gyeiHolmes 2016Xu et al., 2016).

Differences in sectoral composition of FDI are another potential source of heterogbimesyd
betweerSouthern and Northelinvestment flowswWhile manufacturing iastries are often pointed out to
bethe key catalyst for mtactivity spillovers, the same is not true foersectorél ee 2009 Rodrik, 2018
Looking at the distribution of gldldareenfield=DI flows to the Southye find thatmost went to services
and primary sectors, jointly accounting for 54% of thebett@een 2004 and 2013, while manufacturing
received the remaining 46% terms of total FDI stock in Latin America, more than half of FDI in 2012

was in services, and in the case of South America, once we exclude Brazil, services and primary secto



accainted for more than 86 of the total FDI stock in 2012 (UNCTAD, 2014, p.68)s possible that
SouthSouth and Norttsouthinvestment flows differ in thesectoral distributiongn the case of Africa, for
example, only98 of intraAfrican Greenfield FDI flows went to primary sectors, compareddofXpws
from the rest of the worldetween 2009 and 201%ewise, the share of manufacturing wesfdB8intra
regional flows in Africa compared t&@3r investmenflows from outside the region (UNCTAD, 2014,
p.41).The sectoral composition of FDI can also affect the convergence dynamics between the North and the
South. As manufacturing industriesjoy higher productivity convergence (Rodrik, 201f8)eign
investmentghat are more manufacturing oriented more likely to facilitatmnvergence betweehnet
productivity frontier and the re§tontrolling for the seBelection of foreign firms into higher productivity
firms, Demir and Su (2016) find that FDI has a pesffect on TFP levels in Chinese @udostry.

There are also doubts as to the technology transfer patefatialgn firms, particularly those from
the North, because of their tendency to work in enclaves and to maintain proprietary ownership of
intdlectualcopyrights For example, only a fractionrekearch and developmeR&D) activities by US
majorityownedtransnational companieBNCs) are undertaken abroad, just belo® 1% 2010. Ofthis
amount, 80%was done in Northern countries (NSF, 2@4hi and Demir, 20L6Furthermore, four
countries, Brazil, China, India and South Korea recei%af6the total R&D done by USNCs in
developing countries in 2010 (NSF, 2@hi and Demir, 20L6ret, there is also no evidence that R&D
spending bypouthernTNCsin host countries is any higher than their Northern counte®ewtsal studies
also suggest that Southern investors have a comparative advantage in operating in institutionally les
devdoped and more risky countri@deksynska and Hawliyk, 2013Demir and Hu, 20)6This advantage
may help overcome the disadvantaged position of Southern investors (in technology, operational capabilities
experience, etc.) while facilitating productivity spillovers for host countries.

3. EMPIRICAL ANALYSIS

3.1 Model Speciation and Estimation Methodology
We explore the effects of bilateral F@Wws on aggregat@roductivity growth using equation @9,in

Levine et al. (2000), Bwalya (2006), Doytch and Uctum (2011), and Aghion et al. (2009):
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where!"#3$% h;. refers productivity growth in host counirjn yeart, and its measurement is
discussed in the next sectigplands, control for countrypair and year fixed effectnd! is the error
term. In order to control for the lagggawth effects as well as the reverse causality problem, all control
varialtes are laggday one period.

FDli1is FDI inflows fromhomecountryj to hostcountryi at timet-1, normalized bitostcountry
GDPs. The normalizatiohelps correct for size and scale diffedmetsveen hostconomiesind FDI flows.
SS SN, NS and NN refer to the direction of FDI flows that are Settluth, SoutfNorth (i.e. from
Southern home to Northern host countN9rth-South(i.e. from Northern home to Southern host country)
and NorthNorth, respectivelfrhus, the effect of FDI on host comnproductivity growth is conditional on
the direction of the flows as givenghyor SouthSouth S, for SouthNorth, 8, for North-South and!
for North-North flows. As discussé@fore theexpectedign and significance tbiesecoefficientsnay be
conditionabn thedirectionof FDI flows. For example, based on the neoclassical theorySdatthflows
areassumedo have a positive and more significant effect on productivity growth thatsQathtlilows
whileNorth-North, or SouthSouth fows are not expected to hawg significant efféagiven similarities in
theirendowments and technologikewise, SoutNorth flows should have an insignificant effect since the
South lags the North in productive capadiy. the other hand, if incomgyroduction structure,
endowmentsadaptive capacitiemd preference similarities are more important for spillover effects, as
argued by the new trade theory and the Structliredattre than we would expect Sowgbuthand North
North flows to be mar conducive for TFP growth than NeBbuthor SouthNorth flows.

Xit1 is a vector of control variabbasd includes the following

InYi.1 is the log) of real GDP per capita in host countiy yeart-1 (in constan2005dollarg. We
expect productivity growth to be faster in higher income countries becthesebetter human capital,
physical and institutionafrastructureand R&D activitiedniatiors is the inflation rateneasured by the

annual percentage change DPCGdeflator. High inflatiosancause distortions in resource atlonawith
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negative effects goroductivity(Bitros and Pana20p06).0Openess is openness to trade, measured by the
shareof exports and imports @DP and is expected to have a positive effect on productivity gkdigh (
and Upadhyay2000) Government theshare ofgovernment consumptidn GDP and controls for the
effects of governmestze on productivity growth through crowdim@r crowdng-out effectyPeden and
Bradley, 1989redit:is the share of domestic credit to private sec@DP andcontrolsfor the expected
positiveeffect of financial depth on phactivity growth (Aghion et al., 20B#aro et al.2009).

In equation (Rwe extend equation {fh)o a twecountry framework and expldhe effect of FDI
flows on the productivity convergermweenthe host countryi and the produwity-frontier countryj.
This is a important question for the growth and development prospects of developing countries especially
given the growing divergence in incomes between the North and the South. If FDI flows to the South, for
example, helthese countriesatch up with the produetiy frontier, then we expect FDI to play a positive
role in global convergence in incomes. Likewise, Eq. (2) allows us to test the OECD convergence to see

whether FDI flows within the North play any role in equalizing productivity levels among Nautiteasco
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whereln (;—') is the relative productivity level of the countgmpared tothe frontiercountryj,
which is assumed to be thdSA. In the robustnesmalysiswe alsausethe weightedand unweighted
averageof G-7 countries as the fronti@ihe! @ here capture the impact of FDI on the relative productivity
gap betweendst country and the frontiet.includes the same set of control variables as in Eq. (1).

We estimate equations (1) and (2) ubgwo stage least squares (2SLS) method, hefpsh
control for the endogeneipyoblemby using the lagged FDI (in yea2sandt-3) as instruments for FDI in
yeart-1. All regressions includeuntrypairand year fixed effects, whadtounfor allunobserved country
pairspecific and timmvarianfactorsas well as any global shocks that affect all countries syatign€tic

identification strategy also allows us to control for any other unobserved spillovers from home to host

countries so that we can separate the effects of FDI flows from Athersobustness cheale also



employ theOLS and thewo-step GMM methods with county-pair and time fixed effectd/e test the
validity of our instruments using tHanseroveridentification test. We also check whethemstnuments

can explain the variation of lagged FDI using the -O@augld Wald Fstatistic, wherdné null hypothesis is
that the chosen variables are weak instrumaiitsegressions results are with asymptotically robust
standard errofs

3.2 Measurement of Total Factor Productivity

Total factor productivity (TFP) measures the degree of techadiagycement as well as organizational
innovation and improvement in efficiemey can bestimatedusinga variety of methods, the choice of

which depends otfne research question and, perhaps more importantly, avalkhilityBartelsman and

Doms 2000;Hulten,2001Y.In this study we follow the mastmmonlyused method of TFBstimatiorin

macro studies, namely the growth accounting, which treats the residual after subtracting the contribution of
inputs to GDP growth as productivity advancemdsing a standard Neoclassical aggregate production
function, total outputY) in each country at timet is produced with laboL), physical capitaK) and

human capitaH) as in Eq. (3:
lp =1+ FUG + (L ! H)P) @3)

whereA is the measure of technical efficiermyTFP, and it varies across country and .tF¢E)
is assumed to be homogenous of degree one, and displays diminishing marginal returns. Following the
convention, w usea superlative indexumberbased on th&anslogproduction technology (Griffith et al.,
2004; Cameron et al., 2005). Toefficients' and! are the ineme shares of capital and labod are
allowed to vary across courdndtime® Under the assumption of constant returns to scale, thefsSum o
and! is equal to onale then use the average income shares betweent peridel as our proxy for
output elasticities (i.e. the TSrngvist indekaking logarithms and differencing with respect to time gives us
Eq. (4) where TFP growth is equal to the difference between the growth rate of output and the growth rate of

TFP, physical capital, human capital and labor:
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In order to test the productivity convergence hypothesis in Eq. (2), we follow Cameron et al. (2005)
to get the relativproductivity of county compared to country the productivity frontier, and use the

average income shaire$wo countriegor output elasticitiea Eq. (5:

(! — 21 (ar ! a ))! " (;—) (5)

3.3 Data

The bilateral FDI data agatheredrom the OECD and UNCTAD FDI databases as well as from individual
country statistical offices for the period of EBOQ2L1The data availability was the main constraint in
country and time period selection and we have dropped those country pairs that had no data for any of the
years during the period analyzed. The final dataset is a g@r@ll86countryyear observatiorfsom

17,994 0untry pairs includirgfiOhost and243home countries. The-bBirectionally disaggregated and large

size of the sample limits the multicollinearity and aggregation bias in our empirical analysis. The FDI data ar¢
expressed in current US dodl and are normalizég the host countryOs GDe full list of sample

countries is provided in tbalineAppendix.

In the TFP calculations of Egs.-(8), Y is measured using the real GDP series (in constatd 2005
dollars) K is measured by gross capital formation (in constant 2005 US dolldrss areasured by the
total labor force, all from the World Development Indic§Wi3l) of the World Bank2H is measured by
anindex of human capital per person, basethenotal number of years of schooling and returns to
educationand is fromthe Penn World Tables (PWT 8he labor income shares algofrom the PWT

8.1 Because of data unavailability for many small Southern countrees imeen abte calculate the TFP
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growth foronlya subset of the original sample, which brought down the number of host countries from 240
to 108. Othercontrol variables including trade openness, inflation rate, government consumptiareas a sh

of GDP and the sharef domestic credit to private sector are frio@WDI.

Defining the North and the Souibh not an eastaskand, in doing soye took into account
countriesO incomes, production and trade structures, factor endowments, and irestidutiomain
develoment. For consistency, we have kept the group of countries constant and noayiaveedtry
switching Our rule ofthumb was the timing of a countryOs move up (or dotke) development ladder.

South Korea, todaan uppeincome industrialized couptifor example, was one of the poorest back in the
1960s, and evem 1990s it was still classified as a middle income country by the World Bamle Képis,

it in the South. In the empirical analybis,North includes the highcome OECD countries @ustralia,

Austria, Belgium, Canada, Denmdfinland, FranceGermany, Greecdgceland Israel, Italy, Japan,
Luxembourg, Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, the United
Kingdom, and the United StafBise South includabte restHowever, n the robustnesanalysiswe also

experimented withlternative classifications of the North and the South.

Table 1 provides summary statistics for variabégiin the regression analydiée find that the
highestlevel ofaverage bilateral FDI flows are in Na¥ibrth and NorthSouth directions and are the
lowest in Soutsouth and SoutNorth directions. We also see that the maximums are the mdbhash-
South direction, reaching aghhas 85%f host country GDPthanks to the smaflize of some Southern
economiesAs expectedhe data alscevealdhat average TFP growthsiewerin the South than in the
North anddisplays a much higher variation, highlighting the greater degree of country heterogeneity among
devebping countriesthan developednes The average TFP gap between the South and the productivity
frontier, the USA, is negative, highlighting the lagging TFPine8elsthernreconomiesWe also observe
that TFP growth is significantly lower for Southeunties, which also have a bigger TFP gap with the

frontier.

<Insert Table 1 Here>
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Figure 1 displays the share of FDI flows in host country GDPs, grouped bytgpenpairs, and
suggests a significant level of country heterogeneity, particularly sSowith8outh andNorth-South
directions One reason for this pattern is that many Southern countries have relatieegcemaiiesand
therefore even moderate amounts of Filbws measure up to significant share of their GDPs. We also
find that the North is the largest investor in both Southern and Northern host countries during the period
analyzed. The data coverage is also more complete in later yearsighestssgnpl variationan issue we

take upo in thesensitivity analysection

<Insert Figure 1 Here>

Figure 2 shows the scatter plots for TFP growth rates in the South and th&VNitetihe TFP
growth rates of both cougtgroups are centered around zérere is anuchhigher variationvithin the
South than the North, again highlighting greater country heterodagerty 3shows the Kernel densities
for the relative productivity gap between the Northern and Southern countries, and the produiidivity fron
the USA. Axnoted beforgthere is a significantly higher heterogeneity within the South than the North.
Moreover, an overwhelming majority of Southern countries lack behind the US in productivity and their
density lies to the left of the density Morthern countries, which clusters around a-lesed of

productivity gap. The density for Northern countries also confirms the OECD convergence phenomena.

<Insert Figures 2-3 Here>

4. EMPIRICAL RESULTS

Table 2 presents benchmark regression resultsefjoation (1using theOLS (columns -2), 2SLS
(columns 3), and the GMM methaicolumns 5). For comparison, in columns (1), éhd (5)we first
report results without separating host and home countrighaémMorth andthe South. We then separate
FDI flows into four directins in columns §2(4), and (6).e.SouthSouth, SoutiNorth, North-South and
North-North.t3 Overall,independent oestimation methqgdve do not find anignificantproductivity
growtheffect of bilagral FDI flows either globallgr in any of the four directions. None of the coefficients
are statistically or economically significant and do not yield any robusttedfexily exception is the

12



statistically (10% level) and economically marginaleadiiectin SouthNorth direction inthe OLS
estimatiorof column (2). Yet, theoefficientoses its statistical significance and ch#@sgagn in columns
(4) and (6) with theSLS and GMMstimationsThe OLS results, which do not control for theéogeneity

problem alsosufferfrom theOattenuation biaa€ihe coefficient estimatasebiased toward zero.
<Insert Table 2 Here>

Turning to other variables of interest, similar to previous studieagamdndependent of
specification or estimation method, we find that host copetrycapitaincome (Y) and financial
development Qred)t have a positive and significant effect on productivity growth. Openness to trade
(Opennégsappearswith a negative albettinly maginally significant economic effécBupporting the
crowdingin hypothesis, government consumpf{i@overnmgig found to have a positibait statistically
insignificant effectLikewise, inflation appears to have a negative but statistically insignificant effect on
productivity growthWe confirmthe validity of instruments used in #8_Sand GMM analyses using the
CraggDonald Fstatistics and the Hansen emkmntification ést.Despite the size of the sample, which, to
the best of our knowledge, is the largest in macro panel studies on FDI flovsgjudwed igjuite high,

ranging between 0.46d 0.22, depending on specification.

Next,in Table 3 we report regressieallts from Eq. (2) where we analyze the effect of FDI flows
on the productivity gap between the host courangthe frontier country (the UR\). Similar to Table 2,
we report results using tBdS (columns-2),2SLS (columns-4®) and the GMM methgdoolumns 56).
Independent of specification or the estimation meth@dagaindo not detect anstatistically or
economically significant productivity convergence effect of FDIgflavadly oin any of the four directions.
In fact, all coefficient estimas for the FDI effect turn out to be negative, even thatigkatistically
insignificantevels except in column (2) with the OLS estimation where-South and NortiNorth FDI

flows appeawith a statistically marginal (10%) and economically negligible negative effect

<Insert Table 3 Here>
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Turning toother control variablesye find that higher per capita incomes, openitg&stjon and
government consumption have a significantly popitdguctivity convergence effect on host countries.
Interestingly, the strongest determinants of productivity convergence are found to be the per capita incomes
and government consumption. Contrary to our expectatiensffect of financial deptppeare to be
negativealbeit with a marginal economic effeCverall Hansen ovedentification test suggests that the

model is correctly specifietiile the CragBonald F statistic rejects the null hypothesis of weak instruments.

4.1 Sensitivity analysis

To test the robustness of our findings, conduct a variety of sensitivity tests. For space considesations,

only report results from the 2SLS methotthose fromthe GMM method were similar and are available in

the online Appendix. Warst start withthe sample selection issue. As shown in Table 1, net bilateral FDI
flows (by nonresidentstan be negative when outflows (indgcorofit repatriations or ¢s)i outweigh

inflows in a given year. In our sampleund 12%of observations are negativehid/the disaggregated
nature of the data is a significant advantage in our identification stragegygy argue thabsitive
productivityspillovers can onlyccurin the net FDIrecipientcountries. In addition, similar to the zero vs.
missing traderpblem inthe international trade literature, veaéa zero FDflows between multipuntry
pairsandit is impossible to know whether they are true zeros or just missing observations. Therefore,
following the Gravity literature, in Table 4 we repeab@uchmark regressions of Tablemn@ 3after

dropping firstallnegativeand thennonpositive-DI observationsThe results are preseniedolumns (1)

(2) and (6]7)of Table 4Next, we control for thekewed distribution ¢iDI flows as asignifcant number

of themare quite small compared to the hoshtryeconomic sizFor example, the percentile of FDI
inflows(as a share of GDIs only 0.004, which may explain why we fail to find any significant productivity
spillovers from FDI in any of the four directions. Therefore, in Columns (3) and¢®gat@ur regression
analysidy restricting the sample to those FDI inflows &@wsmee of GDP) that at©%or higheré Third,

we test the sensitivity of our results to the duration of investimenta particular home country. In the
sampleve observe significant variation in the duration of foreign investment activity acrossdumtnies

with some having much longer investment experiences abroad. Therefore, in columns (4) and (9) we repee
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our benchmark regressions after dropping the topetbentile of the sample basedh@number of home
countryyear observations (i.629)17 Fourth, the dataset we use is unbalanceihendea large number

of missing observations that may notadmelomly distributeddne way to deal with this problem is to use a
censored or truncated estimation method. However, owdfBbldakes both positive and negative value
and is not censored or truncated at any spgaifit To partiallydeal with this issue, we introduce a dummy
variable equaling one if the FMservations not missing, and zero otherwisecolumns (5) and (10)ew
add the(unreported)aggediummyindicators up td 0 periods to control for the occurrence pattern in case
there is some systematic reason why some countries do not receive or report FIAftefldhese tests,

our earlieresultsemain unchanged

<Insert Table 4 Here>

In columns (1) and (Bf Table 5nve check theensitivityof our results to sample period given that
thedata are skewed towards later yBarsicularlywe repeat ouregressionafterlimitingthe sample to the
post1995 period, ich account for 90% of total observatiofisis is also the period that witnessed
significant changes in global economy including a radical wave of trade and financial libdeatizaten
consider alternative definitionstloé North andthe South, irst for productivity growth in columns-(2),
and later for productivity convergemcé€6}(8). In column (2) and)(@e redefine the North as higicome
OECD members in 2012, and then in columns (3) and (7) we adopertmetional Monetary FuntvF)
definition of advanced economii&s columrs (4) and (8)we experiment with including the Emerging
economiedn the North rather than in the Soatsthey may have more in common with the North than
South(i.e. inphysicabnd human capitahstitution&infrastructureincomes and productiviit Once again,

our main conclusions remain unchanged

<Insert Table 5 Here>

In Table 6 we test the sensitivity of our results to regional heterogeneity by dropping one
geographical region at a timmrfrthe sample (using the World Bank classifica@m)A reports the results

for productivity growth and PartrBports forproductivity convergenc&he results are again similar to
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those beforel-or space considerations,Tiables ®, we report redsl only for the FDI variables but full

results areeportedn theonline Appendix.

<Insert Table 6 Here>

In Table 7 wexplorethe sensitivity of our results from Eq. (2) to the choice of frontetryand
replaceghe USas the productivity frontievith the unweightedndweighted average productivity levels of
the G7economies (using tlt&DP, GDP per capita and populatsiresas weight$p We again deteab

significant effect of FDI on relative productivity.

<Insert Table 7Here>

It is possiblghat bilateral FDI flowsare too scattereédndor too smallto affect TFP growthor
convergenceeparatelyit is alsgrobablehat flows from different home countries to the same host country
are notindependentf each other and either displaymomvenent, or produce externalities to each other and
to the host economy collectively, whachnoticeablenly atthe aggregate level. To tessdipossibilities,
we aggregate bilateraiwfs at the host country lewelcolumns (1) and (8f Table 8so that FDI flows
capture totaFDI flows ineach directiarin columns (2) and (6), we look at the effect of aggregate FDI flows
without separating their directiodn columns (3}§4) and (#{8),we repeat the same exercise by focusing on
Southerrand Nathernhost countries alone to test prductivityeffects ofaggregatéDI flows. After
these exercisese still do not find angobust or economically and statistically significadtictivity growth
or convergenceffectfrom FDI flows. While in Céumn (1), we find a positive effect from Sébith and
SouthNorth flows and a negative effect from Nextbrth flows, these are statistically and economically
marginal effects and are not robust to estimation mdthsdor Column (5), the positie®nvergence
effect from SoutiNorth flows (at 5% significance level) drop by half in size and significance level (to 10%) in

the GMM estimation (which is reported in the online Appendix).

<Insert Table 8 Here>
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Anotherpossiblesource of estimation errortisgt missing observations in the sample rsibece
systematic reporting erfoetween certain country pairs. To control for this possibility, we created a strongly
balanced panel for all possible country pairs and then used the Heckstep prnacederto control for
the selection bias in the first stage. We experimented with different methods to choose the threshold level of
truncation including the following: We first took the absolute values of FDI variable to make all the
observations nenegaive and introduced a dummy vagdfolr positive FDI flows (equalinege if FDI is
positive, and zero ottveise) ii) Second, we repeated the same exercise but treatddl ZkEws as missing.

iii) Third, we kept only nemegative FDI flows, includingradlows. iv) Fourth, we kept only positive FDI

flows and treated zero and missing observations both as mii&sitigen run the Heckman tstep
procedure so that in the selection equat®mun a probit model and estimated the inverse mills ratio to be
included in the second equation to control for the selectioAftéasthese exercises, all our earlier results
remain unchanged as we do not detect any significant productivity growth or convergence effect of FDI

flows even after controlling for theeséion biaswWe report the regressimgsults in the online Appendix.

One issue thate have not yet controlled ferthe possible ndimearity in FDI effectd o testfor
this possibility, we included tsgquard term of FDI and repeated owarlierregression analysis for
productivity growth and convergereféects As reported in the online Appendix, we do not detect any

nonlinear effects of FDI flows as the squared term is found to be insignificant.

As argued bBorensztein et al. (199&u (200pandDamijan et ak2013), lte productivity effects
of FDI flows maybe conditional orhost countriesébsorptive capabilities. To tést this possibity, we
introduce twainteraction terms for human capifbdK), as measured by human capital peopdrgiex
from PWT 8.1, and economic openness, measured by the share of exports and imparfssimeporied
in Table Qour results remamostlyunchanged as the interaction terms came out insigndoodidtthe net
effect of FDI flowsHowever, we find that the level of human capital has a significantly positive effect on
both TFP growth and TFP convergence. Furthermore, we show that human capital interaction with FDI is
positive and significant in So«8buth directiofior TFP convergae and yet it is not strong enough to turn
the net effect of FDI into a positive and significaagnitude
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<Insert Table 9 Here>

4.2 A decomposition analysis: TFP vs. physical and human capitgfowth

While wehave not foundany significant or robust praetivity growth or convergence effsoim FDI, a

growth decomposition exercsnallowus to examine whethether components of aggregate growth in

Eqg. (3)respond differently tBDI. Particularly, we replabe dependent variable in Et).with the physical

capital growtl{columns (1f4))and human capital growtolumns (58)) andreportthe resultgrom the

2SLS and GMM estimationsTable 9To make comparison easier with previous studiessavieclude the
aggregateFDI flows variable in@umns (1(2) and (5]6). Similar to Alfaro et al. (2009) and independent

of the estimation methoth columns (1§4),we do not find any significant effect of aggregalelateral

FDI flows on physical cadigrowth. Turning to columns {f), however, we detect a significantly positive

effect of aggregate FDI flows on human capital growth. Furthermore, when we focus on bilateral flows, we

find that the positive effect is present in only one direction that isS®aouith

<Insert Table 10Here>

4.3 Sectorspecific productivity effects

The sectoral composition of 2 discusseglarliercanbe a significant deteinant of productivity effects
Manufacturing FDI, for examplean have different effectsoth on intra and inteindustry productivity
growththan servicesr agriculturafFDI. Likewise, sectoral distribution of FDI is likely to be-tian@nt and
heterogeneous across different home and host countdesregression analysis we used agghelgateal
FDI flows given that there is no bilateral FDI datamostof our sampleountriesat the sectoral level.
Regarding sectoral TFRile sectoral output and employment data are avattitgatapital stocklata
are quite sketctgndare available only fiew countriesmostly fromthe OECD. Human capital variable is
even more problematic as it is not available at the sectordlnethedr issue is the lack of income shares
data at the sectoral levidheseproblemamake the calcuian of sectoral TFP quite difficuttaving said this,
however, wexperimentedith two sectespecifigoroductivity variables: iphor productivity, measurieyg
sectoral valued added/sectoral employrfeent65 countriesand ii) 8ctoral TFP fo89 caintries Both
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variables arealculated fothe agrialtural services, and indussgctorsand the details of variable definitions

are provided in the online Appenddecause ofala unavailabilityestoral TFRcalculations assumed that

the human capital and income shamesthe same across sectors. Usiage twoproxiesof sectoral
productivity werepeated our empirical analg$iFables 2 and for TFP growth and convergereféects

Given the space limations, we reported resutism these exercisesthe online AppendiXonfirming our
previous findingswve continue to find an insignificant TFP growth or convergence effect from bilateral FDI

flows even at the sectoral |&vel.

5. CONCLUSION

In spite of asignificant increase in global investment flows, there is no conclusive shaleingghat FDI
stimulats productivity oraggregatgrowth in host countriedn this paper we contribute to this debate by
addressingvo issues thawere previously unexplored, whichtaesaggregation bias in FDI flows and the
home and host countrigeterogeneitylnstead of relying on aggregate FDI flowkich arehighly
heterogeneous by natuvree builta uniquedataset omilateralFDI flows betwen 240host and243home
countriedetweerl990 and 201RIsing bilateral flows, weerethen able to control fonvestor an@dountry
heterogeneity includifgpme ad host country characteristas well as any differences in the time series
properties ofthe data Furthermore, we also accadhfor unobserved countiyeterogeneitwithin and
betweendifferent groupdased on economic development levVdls empirical results using a variety of
estimation techniques and a rich battery of sensitivity checks sugbgastettsitF-DI flows do not have a
significanor robust productivity growth enhancing effect in host courltiiesvise, wdo notdetectany
productivity convergence effect between host countries and the productivity{siraigealso fincho
evidence oflnyproductivity spillover differentetween FDI flows in any of the four directions that are
SouthSouth, SoutfNorth, North-South or North-North. Our results remained unchanged when we
accounted for the absorptiz@pabilities of host countriesgasured by human capital aadeopennesdn

a decomposition exercise @aisofail to find anysignificant effect of FDI flows in any fadirectionson
physical capitgrowth. However, we find some evidence shovaigmificantly positive effect of FDI flows
on human capital growttut onlyin one directionthe SouthSouth.Last but not least,hen examining
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sectoral productivity effectwe find no significant effect of bilateagfregat&DI flows on agricultural

services or industproductivitygrowth or convergence.

We should note, however, that our findings do not settle the debate on the productivity effects of
FDI once and foall. While we tackle the direction of flows as well as country heterotiemeiyre other
issueghat our study does not address. Particularly, we hope that future studies will be able to shed further
light on the sectoral heterogeneity of FDI flowsevdt the same time accounting for couemid/ investor
heterogeneityRarticularly, while there is evidence showing productivity convergence within manufacturing
industries across countries, the same is not true for any other sector (Rodrik, 2(E=)lt, ABeaare more
likely to find productivity enhancing eféaxftFDI flows when they are in manufacturing indusiriese is
also a need to explore further the istatoral spillover effects from FDIi@gattemptedh Fernandes and
Paunov (2012kurthermore, theris a need to differentiate merger and acquisitions from greenfield FDI as

they may have different producthiitgtucing effects.

Finally, avord of cautiorfor policymakersmight be in place here. Ours as well as previous Gtudies
findings highlight the importance of FDI heterogeneity, whight be a determining factfor FDI
effectiveness. If this is indeed the case, one size fits all type government policies to attract FDI may be
ineffective Instead, governments and policy madteyald concerdite their efforts to identifyhat types of
FDI flows are productivity enhanciagd then developtheir policies accordingly. Obviously, such an
undertaking will require an active industrial policy to enhance the effectiveness ofveEserignirand to

widen the scope and scale of linkages between domestic and foreign investments.

20



REFERENCES
Aghion, P., Bacchetta, P., Ranciere, R., & R#gof2009). Exchange rate volatility and productivity

growth: The role of financial developm@atirnal of Monetary EcorG@#s494613.

AgyeiHolmes, A. (20167.lling the soil in Tanzania: What do Emerging economies hdier?d loe
Europeanudrnal of Development R23€3aycB7396.

Aitken, Brian J., and Ann E. Harrison (1999), Do domestic firms benefit from direct foreign investment?
Evidence from Venezuehamerican Economic R89ie60518.

Aleksynska, M., and Havrylchyk,(Z013). FDI from the South: the role of institutional distance and
natural resourceSuropean Journal of Political EZ8rR8H3.

Alfaro, L., KalemdODzcan, S., and Sayek, S. (2009). FDI, productivity and financial develdpment.
World Econorg@2(), 113135.

Amighini, A., and Sanfilippo, M. (201dpact of SouthSouth FDI and trade on the export upgrading

of African eonomiesWorld Developnt&ht117.

Amsden, A. (1987). The directionality of trade: Historical perspective and overviédavhylgshin
(ed.), World Bank Symposium: Exports of Developing Countries: How Direction Affects Perforniance, 123
38. Washington, DC: World Bank.

Amsden A. (1980) The industry characteristics of ittard World trade in manufactur&onomic
Development and Cultural 29&ndens

Arnold, J. and Javorcik, B. (2009), Gifted kids or pushy parents? Foreign direct investment and plant

productivity in Indonesidournal of International Ecoiéig453.

Atta-Ankomah, R. (2014¢hinaOs Presence in Developing CountriesO Technology Basket: The Case of
Furniture Manufacturing in Kenya. PhD thesis The Open University, UK.

Bahar, D., Hausmann, R., and Hidalgo, C. A. (2014). Neighbors and the evolution of the comparative
advantage afations: Evidence of international knowledge diffusmmal of International EcoB@fiigs,

11%123.

21



Bartelsman, E.J. and Doms, M. (2Q0@®)erstanding productivity: Lessons from longitudinal microdata.
Journal of Economic LiteB&{8r,56%5HA.
Bitros, G. C., and Panas, E. E. (2006). The inflatimiuctivity tradeff revisitedJournal of Productivity

Analysi26(1), 5%65.

Borensztein, E., De Gregorio, J. and Lee, J.W. (1998). How Does Foreign Direct Investment Affect
Economic Growth3doumnal of International Ecotimicksl 35.

Bwalya, S. M. (2006). Foreign direct investment and technology spillovers: Evidence from panel data
analysis of manufacturing firms in Zamlwarnal of Development Ec8a)icsl-4526.

Cameron, G., Proudan, J., and Redding, S. (2005). Technological convergence, R&D, trade and
productivity growthEuropean Economic R&X{8)y,77807.

Dahi, O.S. and Demir, F. (201%)uttfsouth Trade and Finance ist@enRiry: Rise of the South or a Second
Great DivergeAcghem PresdNew York.

Damijan, J.P., Rojec, M., Majcen, B. and Knell, M. (2013) Impact of Firm Heterogeneity on Direct and
Spillover Effects of FDI: Micro Evidence from Ten Transition Counivi@sial of Comparative Ecatigmics
895022.

De Mello, L. R. (1999). Foreign direct investieeingrowth: evidence from time series and panel data.
Oxford Economic P&y, 13351.

Demir, F. and Hu, C. (2016). Institutional differences and direttlateral FDIIbws: Are South
South Flows any different than the régs?ld EconoB8(12): 20002024.

Demir, F. and Su, L. (2016). Total factor productivity, foreign direct investment andreetsyiro
Chinesautomobilendustry Emerging kkets Finance and T52a(®): 309321

Djankov, S. and Hoekman, B. (2000), Foreign Investment and Productivity Growth in Czech
EnterprisesThe World Bank Economic ReyiBw49%54.

Doytch, N., and Uctum, M. (2011). Does the worldwide shift of 6Bl fanufacturing to services

accelerate economic growth? A GMM estimation Stugyal of International Money an®@G{BprtH27.

22



Fernandes, Aand Paunov, C. (2012). Foreign direct investmengrwicesand manufacturing
productivity: Evidence for Chil#ournal of Development EcOm@n&OBE321.

FonsRosen, C., Kalerflzcan, S., Sorensen, B.E., Vill&mashez, C., Volosovych, V., 2014. Foreign
Ownership, Selection, and Productivity. CompNetking Paper, March

Fu, X. (2008). Foreign direct investment, absorptive capacity and regional inrapabitities:
Evidence from Chin@xford Development S86{iEs,89.10.

Fu, X., and @ng, Y. (2011). Indigenous and foremgrovation effortsand drivers of témological
upgrading: Evidence from Chingorld Developm@®r), 1213225.

Girma, S., Gong, Y., GSrg, H., and Lanche®s(2015). Estimating direct and indirect effects of
foreign direct investment on firm productivity in the presence of interactions betweelodimas. of
International Econp@b¢$), 15169.

Gorg, Holger, and &tbl, E. (2001). Multinational cpamies and productivity spillovers: A meta
analysifgEconomic Joutrddl(475), 72339.

Griffith, R., Redding, S., and Van Reenen, J. (2004). Mapping the two faces of R&D: productivity
growth in a panel of OECD industriBgview of Economics anid<B&(d3f 88895.

Haddad, M., and Harrison, A. (1993). Are there positive spillovers from direct foreign investment?:
Evidence from panel data for Morocsournal of Development Ecd4@gh)jcsl/4.

Harris, R., and Moffat, J. (2013). The Direct ridanton of FDI to Productivity Growth in Britain,
199'F2008.The World Econdtys), 71-336.

Harris, R.ID., and Robinson, C. (2002). The impact of foreign acquisitions on totakéaictotivity:
Plantlevel evidence from UK manufacturing 19882 Review of Econ@nd$Statistid, 56568

Haskel, J., Pereira, S., and Slaughter, M. (2007). Does inward foreign direct investment boost the
productivity of domestic firm&eview of Economics and Sa({3)iet3296.

Hulten, C. R. (2001} otal factor productivity: a short biograghyC.R. Hulten, E. R. Dean and M.J.

Harper (Eds.)New Developments in Productivitygmabels University of Chicago Press.

23



Kaplinsky R. (1990). The Economies of Small: Appropriate Technologyaimga@hVorld, London:

Intermediate Technology Publications.

Kaplinsky, R. (2013). What Contribution Can China Make To Inclusive Growth De8&84f@ment and

Changd4(6), 129%316.

Keller, W., and Yeaple, S. R. (20d@8]Jtinational enterprisespatipnal trade, and productivity growth: firm
level evidence from the Unit@doSta®E94). National Bureau of Economic Research.

Kokko, A., Tansini, R., and Zejan, M. C. (1996). Local technological capability and productivity
spillovers from FDI ithe Uruguayan manufacturing sedtbe Journal of Developmen83di6s511.

Lall S (2000) The technological structure and performance of developing country manufactured
exports, 1983 998 Oxford Development S28@Ep83H70.

Lee, J. (2009). Trade, FDI, and productivity convergence: A dynamic panel data approach in 25
countriesJapan and the World Ec@igB)y 22@38.

Levine, R., LoayzAl., Beck, T. (2000). Financial intermediation and growth: causality andocanaks.
of Monetary Econel@jc3l-77.

Liu, Z. (2008). Foreign direct investment and technology spillovers: Theory and éuid®ateof
Development Econ@imgie), 176193.

MayerFoulkes, D., and Nunnenkamp, P. (2009). Do multinational eptergostribute to
convergence or divergence? A disaggregated analysis of R&vield of Development EAS8(@nis84818.

Miller, S. M., and Upadhyay, M. P. (2000). The effects of openness, trade orientation, and human capita
on total factor produistity. Journal of Development Ed8B3(@)i89923.

National Science Foundation (NSF) (2014) Science and Engineering Indicators 2014, NSF. Downloaded

from http//www.nsf.gov/statistics/seind14/index.cfm/appendix/tables.htm#etessed on 12/8/2015.

Nelson R.andPackH. (1999) The Asian miracle and modern growth théerzgnomic Joyrh@d(457,
4186

Peden E. A., and Bradley, M. D. (1989). Government size, productivity, and economic growth: The
postwar experienc@ublic Choi6&(3), 22245.

24



Rodrik, D. (2013). Unconditional convergence in manufacithen@Quarterly Journal of Ecd2&iiks
165004.
Schaffer, M.E. (2010). xtivreg2: Stata module to perform extended IV/2SLS, GMM and AC/HAC,

LIML and kclass regression for panel data modéls.//ideas.repec.org/c/bodbocode/s456501.html

Schiff M. andWang Y. andOllareagaM. 2002 Traderelated technology diffusion and the dynamics
of North-South and Sout8outh integration. World Bank Policy Res@&RNo. 2861.
Schiff, M., and Wang, Y. (2008rth-south and southouth tradeelated technology diffusion: How

important are they in improving tfp growffife Journal of Developmené&{lyidS$H9.

Stewart, F. (1982Z)Jechnology and Underdevélgmuiion, London: Macmillan.

Stewart, F. (199NorthSouth and SeBthuth: Essays on International Eddongnitsng: St. MartinOs
Press.

StewartF. (1992) NorthSouth and SeBthuth: Essays on International E¢tmmgniasng St. MartinOs
Press

Stock J., and YogWl. (2005 esting for Weak Instruments in Linear IV RegredsigkndrewDWK
(Ed.) Identification and Inference for Econometric Models. New ¥arkbridge University Prgsg, 80
108.

UNCTAD (201). World Investment Reporti2@d/1Y ork and Genevllnited Nations

UNCTAD (2014World Investment ReportNe@d4Y ork and Geneva: United Nations

UNCTAD (2016) UNCTAD Online FDI Databas&/ NCTADSTAT.Accessed on 4/1/2016.

Xu, B. (2000) Multinational Enterprises, Technology Diffusion, and Host Country Productivity Growth.
Journal of Development Ec@hoh7ieto03.

Xu, H., Wan, D., Sun, Y. (201B3chnology Spillovers of Foreign Direct Investment in CBasfans
of East China: A Perspective on Technology Absorptive Capautging Markets Finance an80[{l=R)e

96-106.

25



Xu, X., L, X., Qi, G., Tang, L., Mukwereza, L. (2016). Science, Technology, and the Politics of
Knowledge: The Case of ChinaOs Agricultural Technology Demonstration Centers\iorifidavelopment
81, 8291.

Yasar, M. and Paul, C. (2009). Size and ForeigershypnEffects on Productivity and Efficiency: An

Analysis of Turkish Motor Vehicle and Parts PIRetgew of Development EchB0hnics691.

26



ENDNOTES

1Corresponding author. Telt (405) 325 2861
> The Southincludes all nehighincome OECD countries as well as South Korea and Hong Kong.

*The choice of estimation methodology is reported to have an effect on the results. For a discussion see
Golg and Strobl (2001) and Girma et al. (2015).

4Wefind no evidence of spurious regresseainsed by argorrelation betweethe four FDI variables and
other controlsas the cross correlatibatween theris found to be in the range e0]006, 0.065]. We included
the full correlatiomatrix in the onlindppendix.

5 Stock and Yogo (2005) provide the critical values fortéss. F

6 The 2SLS and GMM estimates are obtained usirivteg2 command in Stata 13y0Schaffer (2010).

7We should note thatFP also includes measurement error and orviteables, and therefore can be
interpreted simply as a measure of our ignorance.

8 Some simplifying assumptions are needed here. First, technology advancemen¢ugré&laoks carbe
separated from the inpuariables. Second, the inputs market ipettive and each iopis paid its
marginal produdo thatwe caruse th& income shares insteafdoutput elasticities.

9We also experimented with the conventional assumption and reqdel to I3 and! to 2/3. The
(unreported) results were highyilr and are availablehe online appendix.

10T8rnqvist index uses the average value shares in the consecutive periods as weights, and helps smooth ¢
the volatility in income shares.

11The data from these three sources are merged using the fgtlowedure. For FDI inflows and
outflows to and from OECD members, we used the OECD dataset. For FDI flows from an@®®©Gidn
members, we used the UNCTAD and/or individual country data. When there is discrepancy between inflows
to i and outflows fronj, we used the host country data for those that are both (or nonechigle OECD
members. If only one of the countries is dmgbme OECD, we gave priority to its inflcand outflovg
data ovepthers The data in nekISD currencies are converted toW&D using average annual exchange

rates from the IMF.
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12The results are robust to the use of alternative GDP and capital stock series in current or constant
international dollafsom the PWT. However, the use of the PWT data reduces the sample selbbynsid

13In the online Appendix, we rep@rtbarebones version of Table 2, dropping all congetept the real

GDP per capita.

14The results remain practically unchanged when we é3pkrdefssm the regressions.

15Excluding this variable doegt affect any of our resultif is also possible that financial development is
negatively correlated with productivity in the short run due to financial fragility during the transitionary
period (Loayza and Ranciere, 2006).

16We also used alternative thodgd such as 5%, 15% and 20%, and also removed the top and bottom 1%.
Additionally, we dropped thap and bottom one percentiles usBigP per capita. The results were similar.

17We test different thresholds by limiting the sample to those above dlsen@ll as the Tpercentiles.

18 Highrincome OECD countries include: Australia, Austria, Belgium, Canada, Chile, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Israel, Japan,
Luxembourg, Netherlanddew Zealand, Norway, Poland, Portugal, Slovak Republic, Slovenia, South Korea,
Spain, Sweden, Switzerland, U.K., andTUeSMF definition of Advanced economies includes: Australia,
Austria, Belgium, Canada, Cyprus, Czech Republic, Denmark, Estiamd, Fiance, Germany, Greece,

Hong Kong, Iceland, Ireland, Italy, Israel, Japan, Latvia, Lithuania, Luxembourg, Malta, Netherlands, New
Zealand, Norway, Portugal, San Marino, Singapore, Slovakia, Slovenia, South Korea, Spain, Swedel
Switzerland, Taiwad,K. and U.S.

19We follow the IMF, FTSE, Standard & PoorOs, and Dow Jones to define the Emerging economies,
including: Argentina, Brazil, Chile, China, Colombia, Czech Republic, Estonia, Egypt, Hungary, India,
Indonesia, Malaysia, Mexico, Morocco, Nig&akistan, Peru, Philippines, Poland, Romania, Russia,
Slovakia, Slovenia, South Africa, South Korea, Thailand and Turkey.

20The G7 includes Canada, France, Germany, Italy, Japan, U.K and U.S.

21 As reported in the online Appendix Table 8b, except fQuttrSouth FDI flowgat 10% levelpther

FDI variablesn the growth equatidrecome insignificant in the GMM estimation
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22\While bilateral sectoral FDI data are not availablestaraedistribution of FDIs homogenous within

each group of countriesur identification wittontrol any sectoral composition differences in FDI flows.
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Tablel: Summary tatistics

Variables N Mean Std. Dev. Min Max
FDlIi (%of GDR 61,236 0.099 1.269 -81.119 85.451
Soutisouth 19,245 0.044 0.340 -4.507 13.373
SoutiNorth 23,208 0.024 0.837 -43.171 53.731
NorthSouth 12,525 0.231 1.774 -55.557 85.451
NortANorth 6,258 0.279 2.534 -81.119 71.204
TFP Growih{%) 1,720 0.006 0.136 -2.711 2.419
South 1286 -0.001 0.1% -2.711 2.419
North 434 0.002 0.043 -0.153 0.447
Relative TP 1,738 -0.683 0.622 -3.051 1.510
SoutiSA 1,303 -0.915 0.541 -3.051 1.510
NorthUSA 435 0.011 0.160 -0.397 0.524
Yit 1,720 8.499 1.597 4,943 11.382
RGDR; (millions) 1,849 440218 1,377,36f 819.381 1.38e+07
Kit (millions) 1,849 101,489 311578 13.111 3,172047
Lit (milliog 1,849 25.178 89.38 0.14 782.422
Hit 1,849 2.553 0.523 1.12 3.60
Labor income share 1,849 0.535 0.124 0.164 0.852
Openng$%o) 1,708 86.027 55.208 14.731  439.657
Inflation(%) 1,700 25.510 181.782 -26.300 4,107.297
Governme(tto) 1,707 16.264 5.335 2.047 39.582
Credit(%) 1,668 61.101 51.456 1.385 319.461

Notes:FDI is the share of bilateral FDI in host counfr$sDP. SoutisouthSoutiNorth NorthSouttand
NorthNorthrefer to FDI flowsas a share of GDfifom home to host countiy each directionTFP Growth

is thetotal factorproductivity growthRelative THB relative TFP between host country and the&Sbigh

USA andNortRUSA refer to relative productivity gap between Southern and Northern host countries and
the USA, respectively.is real GDP per capitRGDP is real GDPK is realgross capital formatioh.is

labor force in millions arid is the human capitahdex Labor income skatbe share of labor income in
national income&dpenneissthe share of exports and imports in GDRations the percentage change in
GDP deflator,Governmastgovernment consumption as a share of ,&ID&dits the percentage share of

domestic credit to the private sector in GBIPreal values are in constant 2005 US dollars.
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