UNIVERSITA POLITECNICA DELLE MARCHE

DIPARTIMENTO DI ECONOMIA

EXPORT DIVERSIFICATION AND
DEVELOPMENT
- EMPIRICAL ASSESSMENT

Aleksandra Parteka and Massimo Tamberi

QUADERNI DI RICERCA N. 359

Giugno 2011

This paper replaces the previous version circulateter the title:

Determinants of export diversification - an emmtimvestigation

Parteka A. and Tamberi M., Universita PolitecniellelMarche,
Quaderni di Ricerca No.327, Nov.2008



Scientific committee:
Balducci Renato
Gallegati Marco
Niccoli Alberto

Zazzaro Alberto

Editor:

Tamberi Massimo



Abstract

This paper assesses the role played by countryfispiactors as determinants of exports’
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variability in the degree of exports’ diversifiaani is significant. In general, apart from per
capita income, variables influencing the size aessible markets (domestic and foreign) are
the most relevant and robust determinants of th@omx diversification process.
Diversification opportunities grow if countries degge, not located far from economic core

areas and when barriers to trade are restricted.
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1. INTRODUCTION

The theme of sectoral diversification along thenpaftdevelopment has recently been
touched upon deeply in trade literature, especwifypirical. The argument of how countries
with different levels of per capita income managediversify their economic structures is
important in terms of policy implications. On theneo hand, the ongoing process of
diversification confirms that structural changaisaspect of development. On the other hand,
it is important because concentration of resounmcésw sectors (i.e., a high degree of overall
specialisatiol) may be risky in the case of idiosyncratic (sedjshocks (Kalemli-Ozcan et
al. 2003) which can limit economic growth (De Fetrat al., 2002).

On the empirical side, since there are no neatré¢tieal indications on the nature of
GDP per capita - specialisation relationship and its determinam®st studies propose
restricted empirical estimations of the ‘specidi@ma curve’ (showing a link between a
measure of diversification and the level of develept in a sample of countries).

A common result is the decrease in the degree efatlvspecialisation in the initial
phase of economic development (thus increasingrsifi@ation). However, there is less
agreement on the trend at higher stages of deveoprimbs and Wacziarg (2003), Cadot et
al. (2011), as well as Koren and Tenreyro (200@néba U-shaped industrial specialisation
pattern, with some signs of re-specialisation ghér levels of development. A non-linear but
monotonically decreasing trend has been found byeleedictis et al. (2009) and Parteka
(2010), using relative measures of specializ&tioA helpful summary of the debate is
presented in Carrer et al. (2009). Moreover, wiilest of the works find a non-linear
relationship between diversification and developmmienel, there are also others directly
testing a linear one (e.g. : Easterly et al., 2009)

Literature so far has several limits that challehgere work on this topic. Previous
works on diversification along the development pgsare not directly comparable because
they differ in several aspects. First of all, agestn analyzing different periods and different
cross sections of countries, they follow diversdhodological approaches, consisting in the
use of non-parametric, semi-parametric and fulapeatric estimations. Secondly, only some
of them, such as de Benedictis et al. (2009) antelka (2010), make use of country fixed

effects in flexible estimations (using GAM — Gerledaditive Models) which prove to be

! From now on, we use the term ‘degree of overaitiglisation’ as an opposite of ‘diversificatior that low
export specialisation means high export diversiificaand vice versa.

2 Similar results can be found in Minondo’s (201dhmparametric and parametric results.



crucial for the conclusions on the eventual existeof a U-shaped pattern of diversification.
Thirdly, there are different specific indexes o&sjalisation (relative vs. absolute) and the U-
shaped pattern tends to be ‘found’ with the latiees without comparing the degree of
specialisation of a given country to the rest ef tountry groug.

Most importantly, from the point of view of this per and to the best of our
knowledge, there is no study that presents in &éegyic way an empirical assessment of
overall specialisation (diversification) with regpeo GDPper capitalevels along with the
examination of factors influencing the process nfetsification. Usually, onlyper capita
income and sometimes country specific fixed effectsthe sole explanatory variables taken
into consideration to explain the diversificatiorogess. Only a few recent contributions
propose limited alternative sets of explanatoryaldes, sometimes in order to check specific,
limited hypothesis (as ‘product centrality’ in Mimdo, 2011, and ‘trade facilitation’ in
Dennis and Shepherd, 2011).

Finally, authors usually (apart from an attemptStgrosta de Waldemar, 2010) do not
take into consideration possible problems of endeijg in the development-specialization
relationship. While almost ‘automatically’ it hasdn assumed that specialization is a
function of development, one could also considerdpposite causal relationship (when for
example productivity levels depend on trade divieesion, as in Hammouda et. al, 2010;
also the literature related to the impact of exgort productivity should be considered in this
perspective: Wagner , 2007).

Consequently, keeping in mind the findings of ergststudies, we aim at filling, at
least partially, some of the gaps in the literat@ensequently, we move along four main
research lines. Firstly, starting from non-parameand semi-parametric results (Imbs and
Wacziarg, 2003; de Benedicts et al., 2009; Past2Ra0) we will directly compare, in a
parametric estimations context, different functioslaapes, in order to find out which one
better fits the data. Then, we will present thailteswith and without country fixed effects,
determining what proportion of sectoral diversifioa depends on country specific
characteristics (cross-section dimension). Thirdty,order to approach the problem of

diversification determinants in more detail, welwilake use of a large set of explanatory

% See Parteka (2010) for a simultaneous comparistimeoresults obtained with the two groups of irdicShe
argues that in a semi-parametric framework witledideffects (accounting for cross country heterotgne
employment and export specialization patterns stery similar trends, and there is a clear tendeneyards

despecialization in the initial levels of economgiowth, not sensitive to the way of specializatio@asurement.



variables to show which kind of factors, besideslgvel of development, can explain export
diversification. Following economic theory, we wabnsider: variables relative to the size of
countries (because of the possible presence aéasorg returns effects, i.e., small countries
should be more specialised than large ones); messlinked to human capital and

technological progress (diversification dependantsthe forces driving economic growth);

measures linked to the geographical characterisficountries (especially those which can
influence transport costs and thus the abilityrémlé intensively); measures of institutional
quality (focusing on factors that can possiblyuefice a sectoral structural change).

Finally, we will compare the results from differemethods of estimation. In
particular, we will introduce IV estimations takimgo account possible endogeneity effects
between diversification and economic development.

In short, the general objective is to uncover tbecds which lie behind the link
between overall specialisation patterns and devedop. We will use a panel data-460
countries, 1985-2004) and employ different synthetdices of specialisation (obtained with
disaggregated manufacturing exports data: SITCR&vdigit and ISIC Rev.2, 3 digit - as a
robustness check).

The rest of the paper is organized as follows: ecti®n 2 we sketch the theoretical
background for our analysis; then — in Section \Be-describe the data, the composition of
our panel and specialization measurement issuescdite of the paper is presented in Section
4 which is entirely dedicated to the exploration fattors determining the degree of
heterogeneity in export manufacturing structuréma@with some robustness checks. Finally,
Section 5 concludes. Our results suggest that maaturing export specialisation is
decreasing in country dimension. Additionally, ctigs located far from the economic core
of the world and those for which barriers to trade large tend to have less diversified
manufacturing exports. We argue that our resultgico the role played by the economies of
scale in the diversification process: when accesa big market (domestic and foreign) is
possible, the diversification process is facilithtémportant policy implications, concerning

the role of free trade in limiting risk exposurgera from our analysis.

2. THEORETICAL BACKGROUND

Diversification originates from a structural changdich is a multifaceted issue

concerning a deep transformation of economies atbag development paths, with strong



interconnections and mutual dependence among ilspheusides. For example, Matsuyama
(2005:1) recognizes that it is a “complex, interted phenomenon” in which the income
growth process and the various aspects of structivange, like “sector composition ...,

organization of the industry, financial system,ame and wealth distribution, demography,
political institutions, and even the society’s \alsystem”, mutually affect and complement
each other (also Kuznets on this: 1972, 1973)hbrts structural change involves changes in:
products, size and location of firms, labour fos&dls, legal and social innovations, etc. - all
necessary and interconnected aspects of econoovichjr

In our paper we focus on a specific, sectoral sidestructural change (the
identification of structural change with the sokrtoral transformation is largely accepted:
UN-WESS 2006). This phenomenon depends on the impbadifferent technological
advancements among different industries, resultiomm the invention of new goods and
cost-reducing innovations and from the heterogemaesponse of the demand structure to
increases in income due to the different incomsteiies of various goods.

In particular, we do not consider trade speciabsapatterns from a qualitative point
of view (e.g., a given country exports certain kisfdproducts more than others)We are
rather interested in describing and explaining changes in the quantitative distribution of
trade activity across the manufacturing sectoa Hountry has a highly concentrated sector
structure, that means low diversification of expoand a high degree of overall export
specialisation (and major risk). Theoretical backmyd can be derived from several strands of
literature (roughly presented below).

Firstly, in modern growth models structural tramefation of the economy enters as a
fundamental input to the growth process (Barro &adb-I-Martin, 1990; Grossman and
Helpman, 1991). The usual symbolic representatidhefinal goods production function in

this strand of literature is the following:
N

Y = AL D (X)° (1)
=1

whereY is a final product of typg L is the labor input, refers to differentiated intermediate

inputs and0<a<l. The key variableX can be interpreted in two different ways whichegiv

“ For the sake of brevity, we have not cited marlyeotaspects of structural change, e.g., we have no
considered the ideological aspect. To have an itl&asufficient to think of the deep debate ardihe notion

of life itself, generated by the introduction of dewn bio-technologies (along with many legal praidg

® For an example of a qualitative assessment ofrexgpecialisation at international level, see Hamsmet al.
(2007).



origin to two perspectives of looking at the stunat transformation process. We can interpret
X in two ways: firstly as the quality-adjusted quignof thej™ type of intermediate goods i.e

X; = Z_J:(qk D(ijk) (2)

wheregk is a quality indicator and aggregaeesults as a weighted sum, so that equation (2)

defines the ‘quality content’ of intermediate good#is interpretation is typical for the
Schumpeterian models of ‘creative destruction’ (rmpalities intermediate inputs replace the
old ones: Aghion and Howitt, 1998)We could also think ofX as the quantity (not
qualitatively adjusted as before) of tffetype of intermediate goods. In this case, we @re i
the dominion of the so-called models with an expragdintermediate) product variety, with
no substitution among inputs (Grossman and Helpi@@y.: 43-83).

The so-called ‘economic dualism’ literature is dmeot relevant place to look at.
Among many existing contributions, we can identyfew common lines: the economy
usually consists of two sectors (traditional anddera), and this kind of dualism is a
consequence of: differences in production functioftechnology) and/or consumer
preferences (elasticities) between goods matcheldl fwnctional linkages between sectors
(Matsuyama 1991, 1992; Temple and Woessman, Z086)vever, there are no indications,
relevant to our purposes, on the evolution of difieation along the process of growth.
Nevertheless, an important feature of ‘economidigioid approach is that it allows sectoral
changes to happen not only in intermediate goodatkets (like in the aforementioned
growth theory) but also in the final goods mark&sreover, supply and demand forces are
equally important. From the demand perspective, casntries develop, patterns of
consumption preferences adjust to higher incomelsdeyEngel type effecty: increasing
outputper capitameans modifications in the structure of the econtimough a shift towards

goods with higher demand elasticity. This mechapigm turn, influences sectoral

® Qualitative aspects of economic structure are atsterlined in other supply-side contribution (Lsic4988)
and in the Keynesian demand-side literature (sedvl, 1979; McCombie and Thirlwall, 2004).

" Usually, authors consider several other charatiesisuch as: frictions in the economy (theirrsith explains
dualism persistence) and the possibility that dualemerges as an endogenous process (for exdopl® the
presence of externalities in the advanced sector).

#The so-calledEngel’s Law states that goods in demand have diffeincome elasticities, thus along the process
of economic growth which implies growing income pead. Structural demand shifts may also causetstal

transformation.



productivities which change relative prices andaiagthe structural composition of the
economy.

Finally, in ‘new economic geography’ models (Fujikrugman, Venables, 2001), a
‘love for variety’ (Dixit-Stiglitz, 1977) is introdced in consumers’ utility functions. In this
literature, both static and dynamic models (inceaing growth equations) stress that
economic activity and trade tend to expand throaghse in the number of differentiated
goods available to the population.

As far as the justification of a low degree of dsiBcation at the initial stage of
growth is concerned, Acemoglu and Zilibotti (19%rpvide a theoretical framework which
emphasises limited diversification opportunitiesoater levels of development because of the
scarcity of capital and indivisibility of investmieprojects. Growing GDRper capita is
usually linked with dynamic changes regarding thalidy of institutions, human capital or
widely understood conditions for ‘doing businesgiieh altogether favour a more dynamic
and heterogeneous economic structure. Developmesss dhand-in-hand with better
diversification climate, and that is also why mdreersified (i.e., less specialised) structures
of economic activity can run parallelly with higHewrels ofper capitaoutput.

In the following parts of the paper we implicitihdorporate these theoretical
arguments into the empirical framework, assessexgofs of the export diversification
process. In particular, our empirical contributiaasesses (some of) the determinants of
sectoral transformation resulting in a bigger ugrigf exported goods without distinguishing

whether they are for intermediate or final use.
3. DATA AND MEASUREMENT ISSUES

3.1. Panel composition and the data

As stated in the introduction, we measure speeai@is in terms of internationally
exchanged goods using manufacturing export datof@ export statistics come from the
UN Comtrade database (available through W)E®d are classified following two typologies
of disaggregation schemes - SITC Rev.2, 3 digihenmajor analysis and ISIC Rev.2, 3 digit
- used at a later stage as a robustness cfiidist of sectors in Table R1 and Table R2 in the

Appendix].

°® World Integrated Trade Solutions, available fromw wits.worldbank.org

%1n the main analysis, we use export specialisatieasures calculated with SITC Rev.2 3 digit mactufing

data because changes in specialisation patternsi@m likely to take place among product groupsinithe



Data availability was the only criteria of choit@ the dataset, and in the end our
analysis covers manufacturing exports from 60 atesmitand the time horizon of 20 years
(1985-2004)* The complete list of countries can be found inl&a in the appendix.

We limit our analysis to manufacturing data: they kess sensible to natural and very
specific conditions than other sectors (for examptenary sectors), while at the same time
they cover a large part of countries’ exports. Manturing is defined as sectors grouped
under headings 5 to 8: in 2004 manufacturing adsaufor 82% of the total exports reported
by 60 countries present in our sample. After thaiaktion of items with a very pronounced
presence of missing valdéswe kept 149 SITC industries which gave us 1763detoral
observations in the SITC datas&with these disaggregated sectoral data we compurte
specialisation indexes.

As far as additional statistics are concerned, GigP capita (in 2000 int. US$),
population size and the degree of openness comeRPMT 6.2 (Hestoet al. 2006). Human
capital and technological variables come mainlyfildNESCO. The Fraser Institute and the

World Bank are our primary sources of institutionakiables: references can be found in

same aggregated sector than between aggregatesséiteater detail is desirable here. Thus we pii@ity to
SITC database, giving us more information thandhta classified into 28 ISIC broad sectors. Coraocd
tables between the two classifications are avaldtdm WITS. We use SITC revision 2 instead of there
recent revision 3 or 4 because the older revisivasgus the possibility to extend the time spaouwfanalysis
back to the 1980’s (while for example SITC revis®has been used from 1988 onwards), and many ri@sint
have never switched their statistics to newer rents

! Countries with a very pronounced presence of migsells have been excluded from the analysis. fiema
papers (Cadot et al., 2011; Easterly et al. 200@) humber of nonzero sectoral export flows is wsed direct
evidence of diversification (zero sectoral exptotvs as evidence of concentration); Tamberi (20&9kals a
growth trend, at world level, of zero sectoral entpfiows, interpreting this as a statistical bigmssibly
influencing specialization indexes. Along theseedinwe preferred to work with a (quasi) balanceths
because in Comtrade set of export statistics ngssatis are not casually distributed but ratherceortrated in
older periods and poorer countries. Thus the imztuef more countries with a considerable numbesetgiftoral
missing observations would have biased our reswhs.could have included more recent export dataobut
main sources of additional variables report congplabss country statistics up to 2004. It wouldehheen
possible to include years prior to 1985, but it \Wobave meant the exclusion of China from our asialy
(complete Chinese export statistics are availallly since mid-1980s.). Given China’s importancetlie
world’s economy and trade, we have decided nobtsdd

12 Namely: 688 (Uranium depleted in u235&thorium) &1 (Hoop & strip of iron/steel, hot-roll).

3 Randomly distributed missing values (6% of totasive been filled in through interpolation/extrapiola

techniques. In order to have a balanced panel @edeeplace exports with 0 in 0.4% of the cells.
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Gwartney and Lawson (2007) for the former sourceé imnKaufmannet al. (2008) for the
latter. Geographical characteristics are for thestnpart based on Gallugt al. (1999). We
also use distances from CEPII. In addition, we @wynphicro data from European Values
Study Group and Word Values Survey (2006) for tbastruction of institutional quality

indicators.

3.2 Measurement of the degree of exports diversifition

In order to measure the degree of diversificatiboomuntries’ manufacturing exports,
we use relative Theil index (another measure: ix@abini index will be used as a robustness
check)** Givenm industries (sectors) presentrircountries, denot¥; as a value of exports
from sectorj of countryi. The share of exports of products from se¢tdr, 2,..min total
exports of country=1,2,..n as
8 =X, /Zj X 3)

Analogically, we define the typical share of indystin total ‘world’*®

Wi :inj /szij (4)

Then, we calculate relative Theil entrophy indefirdesl as (Cowell 1995:49):

exports as:

RelTheil =3 | 5 % (5)
= W

J

The lower bound of Theil indices is 0 while the appmit is equal to I(m), wherem is the
number of sectors (industries). The index is pesly related to the degree of overall
specialisation — the bigger its value the highee 8pecialisation. Thus — as we use
specialisation and diversification terms as antomyrhigh values oRelTheilare associated
with less diversified export structures than theerall benchmark trend in the sample of
countries.

As dependent variable of the specialisation cursmations we have a series of
overall specialisation measuee|Theil_SITEcomposed of 1200 pooled observationsc0
andt=20). Summary statistics are presented in Tabladability ‘between’ is much higher
than ‘within’ which means that we can observe asatgrable dispersion of the degree of

4 Measures of specialisation are adopted from comynasgid indices of inequality and concentration (apadre 2001). The class of most
popular relative indices includes: relative Gindéx, relative Theil index, dissimilarity index, ak@lugman specialisation index. We have
chosen Theil measure given its desirable propesfiesdependence of scale and ‘population’ size.

Note that ‘world’ here is treated conventionallychase it consists of those=60 countries which are included in our analysid aatall
world economies. As a result, we do not use thelraark valuey; as the ‘real’ industry share in total world expdsts rather as the share
referring to its part consisting of economies. However, we cover a very large patbfi world exports: the countries included in our
samplein 2004 amounted to 84% of the total world tradiei@and 90% of world manufacturing trade (totalesl refer to 160 countries for
which the disaggregated data are available fronttieComtrade database).
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diversification between each country in our samipleé not a big variability of sample
observations about their separate meaas dispersion around a country’s medium degree of
export specialisation registered between 1985 a@@4 2is lower than cross country
variability). As a consequence we expect crossisewariability to play a major role in

explaining international diversification patterns.

Table 1. Summary statistics for Relative Theil inde obtained with SITC data

Mean Std. Min Max Obs
Dev.
RelTheil_SIT¢ | Overall 1.28 0.88 0.10 4.01 N =1200
Between 0.86 0.12 3.29 n =60
Within 0.23 0.41 2.74 T=20

Source: own elaboration

In order to give a sample of between country disiper of diversification patterns we
examined countries that are characterized by tedtthe highest values of the ind&xhe
differences across countries are very big: for gdaptaking into account the relative Thell
measure, in 2004 the most specialized countryiridad and Tobago - had 28 times more
concentrated export structure than the country whth most diversified export structure -
Germany. Another observation is that rankings dbamange a lot. Many countries which
were classified as those with the most diversifteds the least specialised) export structures
in 1985, are still more or less in the same pladieé ranking after 20 years. The same is also
true for the most specialised (the least dived)fieconomies. For instance, correlation
coefficient between the series RelTheil_SITGgs and RelTheil_SITGyo4 is equal to 0.86.
This was in part expected since we are dealing Wil structural characteristics of
economies, needing time to adjust, but it may &lsoa signal that manufacturing export
specialisation is a persistent phenomenon, largdgpendent on country specific
characteristics slowly changing through time ortdeas which are virtually time invariant
(like geographical conditions).

4. DETERMINANTS OF EXPORT DIVERSIFICATION PROCESS

4.1. Econometric model

The starting point of our analysis is what diffdranthors (de Benedictis et al, 2009;

Parteka, 2010) have confirmed, that is, low lewwdI$DP per capitatend to be associated

® Due to space limitations only crucial findings bBaveen presented.. However, detailed statisticseraing

individual countries are available from the authqpsn request.
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with a low degree of relative economic structurégterogeneity (thus high overall
specialisation). Hence, the basic model has thevioilg form:
DIV, =a + f (GDPpg) +&, (6)
where DIV denotes the degree of manufacturing export difiession (measured in
benchmark estimations elTheil_SITG)GDPpcis the level of development measured by
real income per capita,refers to countries antdto time. Finally,f(.) is a link function that
can take on several forms - as nonlinearity (arguethe supporters of the U-shaped pattern
of diversification along the path of growth: Imhsdawacziarg, 2003 or Cadot et al., 2011)
can be present in the data, we consider severatifumal forms associated with GDP per
capita (linear, quadratic, logarithmic).

We argue that country specific effects can be selewn the diversification process.
Thus, in the first instance, the model (6) cantéched by the sole inclusion of country fixed

effects:
DIV, =a+ f (GDPpg) +D, +¢, ()
In order to specify precisely what kind of variabldetermine diversification, we will

gradually extend eq. (7) towards the full versibthe model:
K L

DIV, =a+ f(GDPpg)+ > BX. + D 9%, +D, +¢, (8)
k=1 =1

whereX is a set of explanatory variables, other thannmeger capita, which can determine
the process of diversification. We consider botmetiinvariant characteristics (such as
geographical measures of location or some dumnaésidg the status of countries) denoted
as Xy (k=1,...,K) and variables that vary through time (such as G@¥Poted a¥ (I=1,...,L).
Time effects are captured by time dumnilgs

The choice of explanatory variables is guided by ¢#tonomic theory. We proxy
country size in both geo-demographical and economims, measuring the former by
population size ROP) while approximating the latter with totaBDP.'’ Theoretical
explanations on the link between the degree ofallvepecialisation and country size can be
found in New Trade Theory (Dixit and Norman, 19B@lpman and Krugman, 1985) arguing
that market size directly affects the degree ofipob differentiation. According to the view
presented in monopolistic competition models, biggaintries can produce wider range of

" We have also tried to use land area as a progpuitry size and the results are very similar, ehengh it is

not a very robust variable and its economic intetigiion is troublesome.
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products (thus they are less specialis€dluman capital and technology characteristics,
rooted in endogenous growth theory (Aghion and HipW@B98) can affect general conditions
for product differentiation. Institutional setting not only an important factor of growth
(Rodrik et al,. 2004) but it also influences diversification opjmities. New Economic
Geography models (Amiti and Venables, 2002; Vermlaled Limao, 2002) suggest that
among the important factors that influence the eoan structure of a country we may find
the proximity to world markets and other geograph@haracteristics. Geography influences
trade costs and may affect the ability to operatensively in the international market
(Frankel and Romer, 1999). Finally, trade libeedlen can act as market extension
(Krugman and Venables, 1990; Dennis and Shephéd,)2and potential gains from trade
may cause major product diversification (Costhal,.2008).

In all, we have considered 33 alternative explawyat@riables possibly influencing
the diversification process and referring to: coyrgize, human capital, technology and
R&D, institutions, geographical characteristicede and endowments. [See additional Table

R3 in the appendix for full description of variagje

4.2 Results
4.2.1 First stage

In line with our empirical strategy exposed in theoduction, we first examine the
link between a measure of specialization with tlegetbpment level only and, eventually,
country fixed effects.

GDP per capita (rescaled and expressed in thous#ndS$, 2000) is introduced in
various functional forms — linear (Model 1) and duaic (Model 2). Finally, we show log-
log model (Model 3) with bothiRelTheiland GDPpc expressed in natural logs so that the
estimated coefficient can be conveniently inteleds elasticity.

Ordinary Least Squares estimates shown in Tableadld only be treated as a starting
point for the analysis. Table 3 presents analogesslts obtained with LSDV estimation
(thus correcting the model for the inclusion of oy specific effects). In Table 4, we
demonstrate the results of the IV FE estimatiomemting the basic ones for the inclusion of

country fixed effects, but also taking into accopatential endogeneity between the degree of

¥ Hummels and Klenow (2005) empirically estimate lthk between economy size (measured by total irgom

and the overall degree of specialisation.

' The log-log model is the linearization of a gehénactional model:DIV, = a/GDqutb +&,
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diversification and income per capita. The geneedult is that independently on the
estimation procedure and functional form of the slpdlevelopment level is always

significantly and negatively related to the measofespecialization, being an opposite of
diversification. Hence, as countries develop, ekgpecialization decreases (diversification
of exports increases). Quadratic formulation twousto be significant, too. So some reversal
of the trend is plausible, but the log-log modedres to fit better the data.

However, first of all we address the issue of couspecific characteristics, possibly
influencing the diversification process. From estied coefficients relating to the
development level in a country fixed effects frame(results of LSDV estimator presented
in Table 3), we can confirm that the developmenelés negatively related to the degree of
specialization. A rise in income per capita by ¥/associated with a decline in specialization
measure by approximately 0.5% (thus export divieegibn process takes place along the
path of growth). So, even when we take into actawoss-country heterogeneity in the
panel, diversification takes place in the courseecdnomic development, but it is rather
slow? Importantly, in the case of LSDV estimates, tek{oint significance of country
specific effects confirms that their inclusion iretmodel is correct. Hence, the diversification
process of countries depends not only on their Idpweent level, but there are other
characteristics of countries that matter and shbalthken into account in the analysis.

Another problem that needs to be accounted fohésetventual endogeneity in the
model. Indeed, it is possible that there is revar@aesation among our main variables of
interest, level of development and diversificatian:wider set of exported goods could

enhance the possibility of development, enlargirap@sses of knowledge accumulatfén.

?In order to illustrate this phenomenon we can ladla rapidly developing country like China which20
years between 1985 and 2004 moved from the leveiP per capita of US$ 1134 in 1985 to US$ 533thén
year 2004 (both values in constant prices, 200Q0).th® same time, China’s relative diversificatioh o
manufacturing exports (measured with RelGini_Slircjeased by 70%.

21 Additionally, in line with de Benedictis et al.(@9) and Parteka (2010), we have considered seraiygiric
GAM plots which, thanks to the inclusion of coungpecific effects, can be interpreted as typiga¢tsalisation
curves’ along the path of economic developmentinizged lines are monotonically decreasing and confi
progressing diversification as income per capi@agr (results available upon request from the asjh¢Bee
Additional Figure R1 and Table R4].

22 Such linkages are closely related to those widkbgussed in the productivity-export literature dzhon

micro-data analysis (a survey in Wagner, 2007).
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Table 2. Results of first stage estimation (divercation and development level) - OLS

Dep.variableDIV
RelTheil SITC | RelTheil_SITC In_RelTheil_SITC
) @ ®3)
oLs oLS oLs
GDPpc (in 1000 US$) -0.047*** -0.076***
[-18.820] [-7.731]
squared GDPpc 0.001***
[3.069]
In_GDPpc -0.474%%*
[-21.486]
cons 1.895%* 2.025** 4.285%
[47.957] [35.037] [21.147]
N 1200 1200 1200
R2 0.23 0.23 0.28
p 0.000 0.000 0.000

Note t-statistics in parenthesis; *, ** and *** denaosggnificance at 10%, 5% and 1% level, respectively

Table 3. Results of first stage estimation (divercation and development level with country specif fixed

effects) - LSDV

Dep.variableDIV
RelTheil_SITC RelTheil_SITC In_RelTheil_SITC
@ ) ®3)

LSDV LSDV LSDV
GDPpc (in 1000 US$) -0.016*** -0.108***

[-5.471] [-10.660]
squared GDPpc 0.002***

[9.430]
In_GDPpc -0.495%*
[-17.441]

Cons 1.098*** 1.796*** 4.479%+*

[18.049] [19.020] [16.961]
N 1200 1200 1200
R2 0.93 0.94 0.97
P 0.000 0.000 0.000
F_joint 201.24 216.43 404.67
P_joint 0.000 0.000 0.000

Note t-statistics in parenthesis; *, ** and *** denaosggnificance at 10%, 5% and 1% level, respectively

F_joint, p_joint — refer to test of joint significee of country specific effects

Table 4 demonstrates results of the models anatotmuhose described above, but

obtained with instrumental variables (IV) FE estiota As two-way relations between
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diversification and economic development are plales{Hesse, 2008j, our measure of
economic development is instrumented (by its ovgs)aConsequently, at the same time we
take into account both the importance of countyedi effects, as well as potential
endogeneity issues. Obtained coefficients assaciaith GDP per capita (again in various
functional forms) are very similar to LSDV estimste the diversification process takes place
(slowly) as GDP per capita grows and, as beforepomance of country specific
characteristics is confirmed by testing their josignificance. As far as endogeneity of
development in the model is concerned, the DaviddaoKinnon (1993, p.236) test of
exogeneity withGDPpc, considered to be potentially endogeneous, is egpln none of the
models the null hypothesis of exogeneity (i.e.t @BS would be a consistent estimator of the
equation) cannot be rejected: p-value of the tegsenexceeds the standard 5% threshold. In
other formulations, endogeneity turns out to beoteqtial issue. Thus, we shall formally
proceed with the IV estimator, treating GDP periteaps potential source of endogeneity in
the model. However, it should be noted that thefft@ents associated with income per
capita estimated with the IV FE method are pralifiddentical to those resulting from the
LSDV estimator.

Table 4.Results of first stage estimation (diversificatiorand development level with country specific
effects and corrected endogeneity) - IV FE

Dep.variableDIV
RelTheil_SITC RelTheil_SITC In_RelTheil_SITC
(€] 2 ®3)
IV FE IV FE IV FE
GDPpc (in 1000 US$) -0.016*** -0.103***
[-4.953] [-9.403]
squared GDPpc 0.002***
[8.294]
In_GDPpc -0.485%+
[-15.950]
Cons 1.479%** 2.090*** 4.383***
[34.969] [24.827] [15.756]
N 1140 1140 1140
R2 0.22 0.22 0.28
p_fe 0.000 0.000 0.000
F_exo 4.7 4.96 10.77
p_exo 0.03 0.007 0.001

Note development level instrumented by its lag; tistiss in parenthesis; *, ** and *** denote sigriéince at 10%, 5% and 1% level,

respectively.

p_fe- refer to test of joint significance of coynsipecific effects (FE)
F_exo, p_exo — refer to Davidson-MacKinnon tesafgeneity (IV)

28 Among recent contributions, Starosta de Walde®@t 1) uses GMM estimations to correct for this bias
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First step results permit us to conclude that sicr@ess-country variability is fully
captured by fixed effects, income per capita exglassentially the time evolution of the
diversification process. Consequently, our intetadren that diversification is a characteristic
linked to the development process seems suitableat\Vkemains is to uncover concrete
country specific factors determining diversificaticopportunities captured in the FE

framework.

4.2.2 Second stage - explaining country fixed effscas determinants of diversification
process

The result of first stage estimations is indeedrléut the use of closer undefined
fixed effects is in some way not satisfying, siticey collect many features of a country that
remain unknown. We have adopted a gradual apprt@aathoose, out of 33 alternative
variabled’, only those to be put in the final model. We fithiecked for potential collinearity
between variables deciding on the ones that coatdoe put in the model contemporarily
(e.g. GDP and POP) Then, we followed a step-by-step procedure ofatde selection,
eliminating insignificant variables from the mosengral form of the model, gradually
restricting the set of right hand side variablegsiiting final estimations contain only
significant ones.

In Table 5 we show these final results of multisggisecond stage estimation, aiming
at revealing the importance of ‘tangible’ charaisters, incorporated previously in country
fixed effects, in the diversification process. Véhthany of our variables are time invariant,
like geographical ones, some of them can changien@® more or less slowly (such as GDP);
as a consequence, their role in explaining divieegibn may not be limited to cross-sectional
dimension. In order to check for common businesdecgffects, we include a set of time

dummies in each model.

24\We have considered: GDP per capiteeasures of sizéotal population and GDFuman capital measures
Enrolment in secondary education as % of populatiemrolment in tertiary education as % of populatio
llliteracy rate (% population aged 15-24&D measures Spending on R&D as % of GDP, Number of
researchers per min citizerigstitutional indicesconcerning: Government size, Legal structure audirsty of
property rights, Sound money, Freedom to tradernatéonally, Regulation of credit, labor and busise
Summary Economic Freedom Index, Voice and accoilityab Political stability and absence of
violence/terrorism, Government effectiveness, Ratgpuy quality, Rule of Law, Control of corruptiothree
alternative summary indices of governance, Trgebgraphical indicators% of land within 100 km of the
ocean coastline or navigable river, % of land are&ropical zones, Distance (in km) from the cldsesjor
market (New York, Rotterdam or Tokyolrade measuresSpatial correlation of export structures between
neighbouring countries, Exports plus Imports as PGP, RTA dummy, % of manufacturing exports;
measures of endowmenshare of petrol and petroleum products in totploets (%),Value added in agriculture
as % of GDP, Share of employment in agricultureatal employment.

%5 We performed formal collinearity diagnostic telsgscomputing the condition number.
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Drawing on the first step results, we proceed wiflormulation in which all variables
are expressed in logs, and we basically rely onlthestimator (2SLS). The use of the
instrumental variable estimation (witBDPpc being a potential source of endogeneity) is
justified by two alternative formal tests of exogigym: Durbin-Watsorchi® statistic and Wu-
Hausmart test.

We present estimations with (Models 1-5 estimatét e IV method) and without
(Models 6 and 7 estimated with OLS) direct intraitut of GDP per capitaas one of the
explanatory variables. We gradually show estimatiaiith measures of size, location and
trade that turned out to be robust. Knowing fRetTheilis inversely related to the degree of
diversification, if estimated coefficients assoedtwith some explanatory variables are

negative, then they are among positive determinafritse diversification process.

Table 5. Second step estimation results (multivaria estimations — determinants of
export diversification), IV and OLS

Dep.variableDIV (In_RelTheil_SITC)
(1) 2) @3) (@) (5) (6) )
IV-2SLS IV-2SLS  IV-2SLS IV-2SLS IV-2SLS OLS OLS
In of GDPpc -0.352*** -0.183** -0.117*** -0.103*** -0.337***
[-19.210] [-9.756] [-5.666] [-4.986] [-15.072]
In of GDP -0.231***  -0.174** -0.186*** -0.178*** -0.179***
[-26.941] [-21.287] [-21.887] [-20.652] [-20.580]
In of POP -0.216*** -0.150***
[-23.604] [-16.896]
In of MarketDist 0.312**  (0.263** 0.251** (0.227** 0.287** (0.359***
[17.826] [15.559] [14.882] [13.810] [18.351] [224&
In of FreeTrade -0.976** -0.858*** -0.840*** -0.994*** -1 236***
[(10.910] [-9.352] [-9.543] [-12.269] [-14.139]
RTA -0.171** -0.158*** -0.189*** -0.261***
[-4.871] [-4.676] [-5.417] [-7.234]
Cons 8.652**  3.320*** 5.293** 4.885** 5.067** 4.192*** (0.980**
[35.521] [9.013] [14.004] [12.754] [14.159] [1216 [3.738]
N 1140 1140 1064 1064 1064 1120 112(¢
R2 0.56 0.65 0.7 0.71 0.73 0.7 0.67
F_exo_wu 8.271 5.523 17.694 17.832 23.838
p_exo_wu 0.004 0.019 0.000 0.000 0.000
chi2_exo_durb 8.372 5.609 17.799 17.953 23.864
p_exo_durb 0.004 0.018 0.000 0.000 0.000
time dummies yes yes yes yes yes yes yes

Note GDPpcinstrumented by its lagsstatistics in parenthesis; *, ** and *** denotiggificance at 10%, 5% and 1% level, respectively.
GDPpc - real per capita income from PWT 6@DP — real Gross Domestic Product from PWT &8P — population from PWT 6.2,
MarketDist distance (in km) from the closest major markeeWNYork, Rotterdam or Tokyo) from Gallugt al. (1999), FreeTrade-

Freedom to trade internationally (size of restmathat affect international exchange: tariffs, @sphidden administrative restraints, size of
trade sector relative to expected, black markeh@xge rates and international capital market ct®)trdndex from the Fraser Institute (a
higher score indicates a greater degree of econfse@dom in trade)RTA=1 if active member of selected Regional Trade Agrent: EU

(from the moment of accession), EEA, EFTA, NAFTAERICOSUR, ASEAN (own elaboration, based on WTO).
F_exo_wu and p_exo_wu — refer to Wu-Hausman tesxadeneity (V)
chi2_exo_durb and p_exo_durb — refer to Durbindéstxogeneity (1V)

Source: own elaboration
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First stage results are confirmed as in all the ef®@resented in Table 5 the
coefficient associated with per capita income tistically significant — it appears to be
negatively related to the Theil measure of sperasibn. Thus, as per capita income grows,
the degree of specialization decreases and thesdigation of exports proceeds. However,
the strength of this relationship depends on tokigion of additional variables. In particular,
when we correct for the location characteristicshef countries (in particular, distance from
major world markets) and GDP, then the role playpgdthe development level in the
diversification process diminishes (Models 2-4).

Eventually, apart from the development level meagdry GDP per capita, three main
factors appear to determine the degree of manufagtexports diversification: country size
(measured in the form &DP: models 1-4 and 6, or alternativeBOP: model 5 and 7), easy
access to main world markets (measuredlayketDis), participation in trade agreement and
institutional framework, at least in the form catudly FreeTrade(a variable describing
freedom to trade internationally: size of restraititat affect international exchange: tariffs,
quotas, hidden administrative restraints, sizeauld sector relative to expected, black market
exchange rates and international capital marketraish and RTA agreements. Other
variables from our set lost their significance wiperh with others in the estimation.

Results reported in Table 5 indicate that, cefgaisbus, an increase in country size by
1% can be associated with an increase in the degfeexports diversification by
approximately 0.2%. An increase in the distancanfrmajor markets by 1% can be
associated with a decrease in the degree of exgioessification by approximately 0.2-0.3%.
Moreover, a better quality of institutions relatedtrade activity, affects the diversification
process positively’® Finally, participation in Regional Trade Agreeneralso fosters
diversification. Hence, factors influencing accaesbig markets (domestic or foreign —
through trade openness) are crucial. The goodrfd#sod all models is fairly good and with
just these few variables we were able to explaintap/3% of the variability in the
diversification patterns. Hence, we have managethtover a large part of the factors hidden
behind country fixed effects from first stage estiions.

We can conclude that the exports diversificatioocpss depends on two main causes.
Firstly, in terms of the development of countriégrobably depends on the initially sketched
theoretical model that is linked to the supply siechnological process of product

innovation) and to the demand side (consumers’ fovevariety). Secondly, diversification

% A higher score of the indéxeeTradeindicates a greater degree of economic freedamadte.
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depends on the size of accessible markets (botlestarand foreign — possibly to exploit in

the case where distance and barriers to tradedréoa great), and we interpret this as an
indication of the role of scale economies in tragdecialization (and in production), i.e., in the
presence of scale economies, diversification isiptes only in large markets. Note that these
observations hold true even if we exclude from ritimel direct income per capita measure
(Models 6 and 7).

4.2.3 Robustness checks

First of all, we checked whether our results wemesgive to the choice of a specific
measure of specialization/diversification. We cobeduan alternative one: the relative Gini
index. It is defined as in Amiti (1999): first ramk ascending order sectoral Balassa indexes
(Blj), calculated for each country and sector as a dit$; (eq.3) tow; (eq.4) wherei=1,...,n
refers to countries ang=1,....m to sectors. Then, for each counirywe represent the

cumulative of the denominator @l ( ) on the horizontal axis and the

J
p; =D w, ,0j=1..m
k=1

cumulative of the numerator & ( ) on the vertical axis. The Gini index can

j
g =2.5¢.0j=1..m
k=1

be calculated as twice the area between the ‘Loceinze’ and the 45 degree line which is
associated with a case when coumtimas the same pattern of revealed comparative tatyan
as the benchmark group of countri@sorder to compute the relative Gini index we tise

approximate statistical formula (Piccolo 1998: 140)
o m-1 m-1
RelGini, = > (p,-4,)/>.(p,) (6)
j=0 j=1

The relative Gini index may vary from 0 (whej =pj for allj) to 1 (whengjj = 1 andpj <1
for j=m). A higher RelGini corresponds to a higher degree of overall speeiain (thus
lower diversification). [See additional Table Rarid Table R5.2].

Then, we considered a change in the disaggregaa®eme. We recalculated
specialisation measures using export statistigstiffi®o same set of countries and the same time
span) classified according to ISIC rev. 2, 3 digihemes (28 manufacturing sectdrs).
Comparing the results obtained from the data disagged either into broad sectors (ISIC

dataset) or into more detailed groups of produBiF ¢ dataset) permits us to check the

27 Out of 33600 sectoral observations, 2.6% of missiaglues have been filled in through

interpolation/extrapolation.
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relevance of the disaggregation level for the asmeat of export specialisation patterns and
their determinants. [See additional Table R6.1 &able R6.2] ). [See additional Table R7.1
and Table R7.2]

Moreover, we also considered modifications in tiséingated multivariate model (second
stage), concerning linear and quadratic formGa&fPpcin US$1000 (instead of the log-log
model presented in the main text) and other exptapaariables rescaled accordingyHP

in 102US$,POPin 1P, MarketDistin 1000km [See additional Table R8].

Summary statistics of the alternative measurBelGini_SITC, RelTheil _ISIC
RelGini_ISIC) used in the robustness checks section are presemtdable A2 in the
Appendix. As in the case of our benchmark meastelTheil SITQ cross country
variability exceeds the variability around the natll mean which again suggests that country
specific effects play a role in the diversificatigammocess. The measurement of overall
manufacturing export specialisation seems to beisblo changes in the disaggregation
scheme. The correlations between four alternatiaicés of overall manufacturing export
diversification are very high (Table A3 in the apd).

We repeated the whole two stage procedure, comfgnour basic results. First stage
estimations are not sensitive to the changes destrmbove- export diversification takes
place along the path of growth, and country fixédats are relevant. Modified second stage
models again allow us to conclude that variablescileing country size, distance from the
major markets and institutional conditions favogrifree trade activity are statistically
significant, and their signs remain the same ath@benchmark estimates. Values of the
estimated coefficients do not change in sign oniianceé”. Despite the changes in the
estimated model, the goodness of fit of secondestagltivariate estimations is still pretty
high (up to 0.75) which confirms that those fewiahles explain a large part of variability in

international export diversification patterns.

0nly when RelGini_SITCand RelTheil_ISICis used, results of exogeneity tests change whe®p8DOs
introduced in the model in linear or quadratic form

2 Only when RelTheil_ISICis used as diversification measu@PPpc looses its significance in models
controlled forGDP, MarketDist FreeTrade(andRTA).
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5. CONCLUSIONS

The aim of this study was to fill the gap existing the empirical literature on
diversification - developmentexus. Our main purpose was to uncover what cowspegific
factors determine the diversification process imr tbourse of a country’s economic
development. This argument is of crucial importadce to the risk which countries face
when their trade structure is not heterogeneouagnto bear idiosyncratic shocks. Thanks to
the inclusion of the 20-year data on 60 world cdastin our sample, we were able to trace
the trends regarding the degree of diversificabbexport manufacturing in a vast group of
economies at very different stages of economic ldeweent.

Indeed, we confirm that poor countries tend to haghly homogeneous (specialised,
poorly diversified) export structures. In line withe findings of the other authors who have
also applied relative measures of diversificatiaigfring the export structure of a country to
trends in the rest of the group), we confirm trairemic development is accompanied by the
tendency towards manufacturing exports despeciaizaHowever, the crucial question was
to find out what additional determinants linkedata@ountry’s geographical, institutional or
economic conditions, other than its level of depelent, are responsible for an export
diversification process.

We adopted a gradual analysis, firstly by assegsiagyeneral importance of country
specific effects in the diversification process ,asecondly, by revealing what characteristics
of a country are hidden behind these closer undéfoountry fixed effects. Importantly, our
econometric strategy permitted us to correct fortepal endogeneity issues in
diversification-development estimations.

It turns out that among the many factors which teecally could affect sectoral
composition of trade structures, the most significand robust ones are those describing:
country size, its location (in particular the dista from major world markets) and trade
conditions (freedom to trade internationally andrtipgation in trade agreements).
Unsurprisingly, manufacturing export specialisatisndecreasing in country dimension -
small countries tend to be more specialised (aadhars more exposed to risk). Additionally,
being far from major markets weakens their abtlityxtend their market size. Thus countries
located far from the economic core of the worlddtém have less diversified manufacturing
exports. The same difficulty occurs if there aesle barriers.

We argue that our results confirm the role playgthie economies of scale: when access to a
big market (domestic and foreign) is possible,diversification process is facilitated. An

important policy implication follows: in order tanit a country’s exposure to risk, we should
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allow it to exploit international markets throughem trade. It is a robust result, not sensitive
to changes in the disaggregation level of exparés; of export specialisation measurement or

estimation strategy.
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APPENDIX
Table Al: List of countries and adopted abbreviatiois

Algeria DZA El Salvador SLV Kenya KEN Pippines PHL
Argentina ARG Finland FIN Korea, Rep. KOR &al POL
Australia AUS France FRA Macao MAC PortugRITP
Austria AUT Germany GER Madagascar MDG Sardbia SAU
Barbados BRB Greece GRC Malawi MWI SingaeGP
BolithroughBOL Hong Kong, China HKG Malaysia NBY Spain ESP
Brazil BRA Iceland ISL Mauritius MUS St. LuclLCA
Canada CAN India IND Mexico MEX Sweden SWE
Chile CHL Indonesia IDN Morocco MAR Switzemh CHE
China CHN Ireland IRL Netherlands NLD ThatahHA
Colombia COL Israel ISR New Zealand NZL Tdad&Tobago TTO
Cyprus CYP Italy ITA Norway NOR Tunisia TUN
Denmark DNK Jamaica JAM Oman OMN Turkey TUR
Ecuador ECU Japan JPN Pakistan PAK Unitedy#dm GBR
Egypt, Arab Rep. EGY Jordan JOR Peru PER ddrfttates USA

Table A2. Summary statistics for alternative divergfication measures (robustness check)

Mean Std. Dev. Min Max Obs
RelGini_SITCit  Overall 0.69 0.19 0.24 0.97 N =1200
Between 0.19 0.27 0.95 n =60
Within 0.045 0.42 1.05 T=20
RelTheil_ISICit  Overall 0.85 0.65 0.04 3.28 N =1200
Between 0.63 0.05 2.95 n =60
Within 0.19 0.05 2.10 T=20
RelGini_ISICit Overall 0.58 0.21 0.14 0.95 N =1200
Between 0.20 0.17 0.93 n =60
Within 0.05 0.37 0.89 T=20

SITC:Rev.2, 3 digit, 1985-2004, 60 countries, 149 mamafustries

ISIC: Rev.2, 3 digit, 1985-2004, 60 c

ountries, 28 masattors

Table A3. Correlation coefficients between alternave manufacturing specialization indices

RelTheil SITC] RelGini SITJ__ RelTheil ISIC __ RelGIniCIS
RelTheil_SITC 1

RelGini_SITC 0.90 1

RelTheil_ISIC 0.85 0.81 1

RelGini_ISIC 0.89 0.93 0.92 1
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Table R1. List of manufacturing sectorsSITC Rev.2, 3-digit (headings 5-8)

code

productname

code Productname

511
512
513
514
515
516
522
523
524
531
532
533
541
551
553
554
562
572
582
583
584
585
591
592
598
611
612
613
621
625
628
633
634
635
641
642
651
652
653
654
655
656
657
658
659
661
662
663
664
665

Hydrocarbons nes,& their halogen.&
Alcohols,phenols,phenol-alcohols,&
Carboxylic acids,& their anhydrides
Nitrogen-function compounds
Organo-inorganic and heterocyclic ¢
Other organic chemicals

Inorganic chemical elements,oxides
Other inorganic chemicals
Radio-active and associated materia
Synth.org.dyestuffs,etc.nat.indigo
Dyeing & tanning extracts;synth.tan
Pigments,paints,varnishes & related
Medicinal and pharmaceutical produc
Essential oils,perfume and flavour
Perfumery,cosmetics and toilet prep
Soap,cleansing and polishing prepar
Fertilizers,manufactured

Explosives and pyrotechnic products
Condensation,polycondensation & pol
Polymerization and copolymerization
Regenerated cellulose;cellulose nit
Other artificial resins and plastic
Disinfectants,insecticides,fungicid
Starches,inulin & wheat gluten;albu
Miscellaneous chemical products,n.e
Leather

Manufactures of leather/of composit
Furskins,tanned/dressed,pieces/cutt
Materials of rubber(e.g.,pastes,pla
Rubber tyres,tyre cases,etc.for whe
Articles of rubber,n.e.s.

Cork manufactures
Veneers,plywood,improved or reconst
Wood manufactures,n.e.s.

Paper and paperboard

Paper and paperboard,cut to size or
Textile yarn

Cotton fabrics,woven
Fabrics,woven,of man-made fibres
Textil.fabrics,woven,oth.than cotto
Knitted or crocheted fabrics
Tulle,lace,embroidery,ribbons,& oth
Special textile fabrics and related
Made-up articles,wholly/chiefly of
Floor coverings,etc.
Lime,cement,and fabricated construc
Clay construct.materials & refracto
Mineral manufactures,n.e.s

Glass

Glassware

71%team & other vapour generating boi
713team & other vapour power units,st
71dternal combustion piston engines
714&ngines & motors,non-electric
71Botating electric plant and parts
718ther power generating machinery an
7Agricultural machinery and parts
722 ractors fitted or not with power t
723vil engineering & contractors pla
72%extile & leather machinery and par
72PRaper & pulp mill mach.,mach for ma
7Hginting & bookbinding mach.and par
7Zood processing machines and parts
72Blach.& equipment specialized for pa
73@ach.tools for working metal or met
738%etal working machinery and parts
741Heating & cooling equipment and par
7482umps for liquids,lig.elevators and
78umps & compressors,fans & blowers,
74K¥echanical handling equip.and parts
748ther non-electrical mach.tools,app
749lon-electric parts and accessories
75Dffice machines
75Automatic data processing machines
7%%arts of and accessories suitable f
761 Television receivers
76Radio-broadcast receivers
768amophones,dictating,sound recorde
76Felecommunications equipment and pa
TElectric power machinery and parts
772Elect.app.such as switches,relays,f
773 Equipment for distributing electric
7Mlectric apparatus for medical purp
77Bousehold type,elect.& non-electric
776 Thermionic,cold & photo-cathode val
TE&ctrical machinery and apparatus,
781 Passenger motor cars,for transport
782 Motor vehicles for transport of goo
780ad motor vehicles,n.e.s.
78#arts & accessories of 722--,781--,
78%Motorcycles,motor scooters,invalid
78@railers & other vehicles,not motor
79%Railway vehicles & associated equip
792Aircraft & associated equipment and
793 Ships,boats and floating structures
8Banitary,plumbing,heating,lighting
82Furniture and parts thereof
83Travel goods,handbags,brief-cases,p
842 Outer garments,men's,of textile fab
843 Outer garments,women's,of textile f
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666 Pottery

667 Pearls,precious& semi-prec.stones,u
671 Pig iron,spiegeleisen,sponge iron,i
672 Ingots and other primary forms,of i
673 Iron and steel bars,rods,angles,sha
674 Universals,plates and sheets,of iro
676 Rails and railway track constructio
677 Iron/steel wire,wheth/not coated,bu
678 Tubes,pipes and fittings,of iron or
679 Iron & steel castings,forgings & st
681 Silver,platinum & oth.metals of the
682 Copper

683 Nickel

684 Aluminium

685 Lead

686 Zinc

687 Tin

689 Miscell.non-ferrous base metals emp
691 Structures & parts of struc.;iron,s
692 Metal containers for storage and tr
693 Wire products and fencing grills

694 Nails,screws,nuts,bolts etc.of iron
695 Tools for use in hand or in machine
696 Cutlery

697 Household equipment of base metal,n
699 Manufactures of base metal,n.e.s.

844 Under garments of textile fabrics
8@uter garments and other articles,k
848nder garments,knitted or crocheted
84Tlothing accessories of textile fab
8AR.of apparel & clothing accessori
8%Dbotwear
87Dptical instruments and apparatus
87Wledical instruments and appliances
878/eters and counters,n.e.s.
87Measuring,checking,analysing instru
88Photographic apparatus and equipmen
882 Photographic & cinematographic supp
883 Cinematograph film,exposed-develope
884 Optical goods,n.e.s.
885 Watches and clocks
892 Printed matter
893 Articles of materials described in
8®hby carriages,toys,games and sport
89bffice and stationery supplies,n.e.
898/orks of art,collectors pieces & an
897ewellery,goldsmiths and other art.
89Blusical instruments,parts and acces
890ther miscellaneous manufactured ar

Table R2. ISIC Rev.2, 3-digit manufacturing sectorscodes and names

311 Food products

313 Beverages

314 Tabacco

321 Textiles

322 Wearing apparel, except footwear
323 Leather products

324 Footwear, except rubber or plastic
331 Wood products, except furniture
332 Furniture, except metal

341 Paper and products

342 Printing and publishing

351 Industrial chemicals

352 Other chemicals

353 Petroleum refineries

354 Misc. petroleum and coal products
355 Rubber products
356 Plastic products
361 Pottery, china, earthenware
362 Glasyandiicts
369 Other non-metallic mineral products
371 Ironstadl
372 Non-fernmagals
381 Fabricated metal products
382 Machinery, except electrical
383 Machinery, electric
384 Transport equipment
385 Professional & scientific equipment
390 Other manufactured products
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Table R3. Explanatory variables’ description and @ta sources

Variables’ group Variable name Description Source infe Span
EconDEV GDPpc Gross Domestic Product per capita PWT 6.2 1985-2004
(const US$ 2000) (annual)
SIZE POP Total population PWT 6.2 1985-2004
Country size (annual)
GDP Gross Domestic Product (const US$ | PWT 6.2 1985-2004
2000) (annual)
GDP = GDPpc*POP
TECH_HC EnrSec_pop Enrolment in secondary education as %Enrolment from UNdata 1985-2003
Technology of population (primary source: Unesco), (annual)
Human Capital population from PWT 6.2
EnrTer_pop Enrolment in tertiary education as % of Enrolment from UNdata 1985-2003
population (primary source: Unesco), (annual)
population from PWT 6.2
lllit_Rate llliteracy rate UNdata (primary source: 1985-2004
(% population aged 15-24) Unesco) (annual)
RDspending Spending on R&D as % of GDP Unesco 1997-2004
Researchers Number of researchers per min citizens Unesco 007
INST Gov_size Government size (government Fraser Institute 1985-2004"
Institutions consumption spending, transfers and | (primary sources: World Bank,
subsidies, government enterprises and IMF
investment, tax rates)
Values out of 10 (10 is the highest
possible
score and zero is the lowest). A highel
score indicates a greater degree of
economic freedom in the area described
by the index.
Leg_PropRights Legal structure and security of property Fraser Institute 1985-200%
rights (judicial independence, impartial (primary sources: World
courts, protection of property rights, rujeEconomic Forum: Global
of law, integrity of legal system, legal | Competitiveness Report,
enforcement of contracts, regulatory | World Bank: Governance
restrictions on the sale of real property) Indicators, International
Country Risk Guide)
Values out of 10 (10 is the highest
possible
score and zero is the lowest). A higher
score indicates a greater degree of
economic freedom in the area described
by the index.
SoundMoney Sound money (consistency of monetaryFraser Institute 1985-200%

policy with long term price stability:
money growth, inflation, ease with
which other currencies can be used vi
domestic and foreign bank accounts:
freedom to own foreign currency bank
account)

Values out of 10 (10 is the highest
possible

score and zero is the lowest). A highel
score indicates a greater degree of
economic freedom in the area describg

(primary sources: IMF and
World Bank)
2}

od

by the index.

31




FreeTrade

Freedom to trade internationally (size
restraints that affect international
exchange: tariffs, quotas, hidden
administrative restraints, size of trade
sector relative to expected, black mark
exchange rates and international capit
market controls)

Values out of 10 (10 is the highest
possible

score and zero is the lowest). A higher
score indicates a greater degree of
economic freedom in the area describg
by the index.

pfFraser Institute
(primary sources: World
Economic Forum:
International Country Risk
eGuide, Global
nlCompetitiveness Report and
World Bank: Doing Business
data)

od

1985-2004

RegCreditBusiness

Regulation of credit, labor and busineg
(freedom in the domestic credit marke
i.e. private banking sector, presence 0
foreign banks and controls on interest]
rates; free labor market regulations i.e
presence of minimum wages, centralig
wage setting, union contracts,
conscription; freedom of business
activities i.e. if regulatory constraints
and bureaucratic procedures limit
competition and the operation of
markets).

Values out of 10 (10 is the highest
possible

score and zero is the lowest). A highel
score indicates a greater degree of
economic freedom in the area describg
by the index.

sFraser Institute
(primary sources: IMF, World

f Bank, World Economic
Forum: Global
Competitiveness Report)

ed

>d

1985-200%

EconFreedomindex

Summary Economic Freedom Index;
constructed as a chained linked (base:
on the 2000) summary index
incorporating 23 components grouped
into five areas: 1 — size of government]
2 — legal structure and security of
property rights, 3 — access to sound
money, 4 — freedom to trade
internationally, 5 - Regulation of credit
labor and business

Values out of 10 (10 is the highest
possible

score and zero is the lowest). A highel
score indicates a greater overall degre
of economic freedom.

Fraser Institute
l

D

1985-2084

VoiceAccountability

Voice and accountability

Values 1.5 to 63 (higher values
correspond to better governance
outcomes)

World Bank Governance
Indicators

1996, 1998,
2000, 2002,
2003, 2004

PoliticalStability

Political stability and absence of
violence/terrorism

Values 1.5 to 63 (higher values
correspond to better governance
outcomes)

World Bank Governance
Indicators

1996, 1998,
2000, 2002,
2003, 2004

GovEffectiveness

Government effectiveness

Values 1.5 to 63 (higher values
correspond to better governance
outcomes)

World Bank Governance
Indicators

1996, 1998,
2000, 2002,
2003, 2004

RegulatoryQuality

Regulatory quality

Values 1.5 to 63 (higher values
correspond to better governance
outcomes)

World Bank Governance
Indicators

1996, 1998,
2000, 2002,
2003, 2004

RuleOfLaw

Rule of Law

Values 1.5 to 63 (higher values
correspond to better governance

World Bank Governance
Indicators

outcomes)

1996, 1998,
2000, 2002,
2003, 2004
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ControlOfCorruption | Control of corruption World Bank Governance 1996, 1998,
Indicators 2000, 2002,
Values 1.5 to 63 (higher values 2003, 2004
correspond to better governance
outcomes)
Gov6index Summary index of governance (mean| Own (based on partial indice§ 1996, 1998,
of: VoiceAccountability, from World Bank) 2000, 2002,
PoliticalStability, GovEffectiveness, 2003, 2004
RegulatoryQuality, RuleOfLaw,
ControlOfCorruption)
Values 1.5 to 6&(higher values
correspond to better governance
outcomes)
Govdindex Summary index of governance (mean| Own (based on partial indice§ 1996, 1998,
of: GovEffectiveness, from World Bank) 2000, 2002,
RegulatoryQuality, RuleOfLaw, 2003, 2004
ControlOfCorruption)
Values 1.5 to 6&(higher values
correspond to better governance
outcomes)
Gov3index Summary index of governance (mean| Own (based on partial indice§ 1996, 1998,
of: RegulatoryQuality, RuleOfLaw, from World Bank) 2000, 2002,
ControlOfCorruption) 2003, 2004
Values 1.5 to 6&(higher values
correspond to better governance
outcomes)
Trust % of persons in a given country European Values Study Group 1985-2004
answering "most people can be trusted"and Word Values Survey
out of total answers to the question Association (2006)
“Generally speaking, would you say that
most people can be trusted or that you
need to be very careful in dealing with
people?” (question A165)
GEO CoastRiv % of land within 100 km of the ocean | Gallupet al.(1999) 1985-2004
Geography coastline or navigable river (Constant
through time)
Tropics % of land area in tropical zortés Gallupet al. (1999) 1985-2004
(Constant
through time)
MarketDist Distance (in km) from the closest major Gallupet al. (1999) 1985-2004
market (New York, Rotterdam or (Constant
Tokyo) through time)
SPATIAL_CORR SpatialCorrDist Spatial correlation of export structures| Own (based on distances from 1985-2004
between neighbouring countries (see | CEPII) (annual)
explanations in text)
TRADE Open Exports plus Imports as % of GDP PWT 6.2 1985-2004
(annual)
RTADummy =1 if active member of selected Own (based on WTO) 1985-2004
Regional Trade Agreement: EU (from (annual)
the moment of accession), EEA, EFTA,
NAFTA, MERCOSUR, ASEAN
ManufExports % of manufacturing exportS(TC Exports from UNComtrade, | 1985-2004
Rev.2 products under headings 5-8) i GDP from PWT 6.2 (annual)
total GDP
ENDOW Petrol Petrol- share of petrol and petroleum| Own, based on UNComtrade | 1985-2004
Endowments products (sectors grouped under SITC data (annual)
Rev.2 code 33)n total exports (%).
AgricVA Value added in agriculture as % of GDP ~ Word Bank: 1985-2004
WDI 2007 (annual)
AgricEmpl Share of employment in agriculture in | Word Bank: 1985-2004
total employment WDI 2007 (annual)

DBetween 1985 and 2000 only 5-year values areablail
20nly selected years
Joriginally, governance statistics from the WorldnBavere measured in units ranging from about t8.2.5, but in order to be able to
calculate their logs we have reported them to wesitalues (‘new value’ of GOV = original GOV +4)

91n case of several countries, the percentage dfitatropical zones is equal to zero, but in ordebe able to calculate the logarithm of a

Tropic variable needed for estimations, we have repl@cealues with 16°.
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Table R4. GAM estimations (with FE) results, 60 coutries, 1985-2004

Manufacturing exports
SITC Rev.2, 3 digit (149 sectors)
1985-2004, 60 countries

RelTheil SITC| RelGini SITC
N 1200 1200
Df 25 2.5
NPar F 36.26 49.64
P<F 0.0000 0.0000
Country fixed effects yes yes

Note non parametric span =0.5

Figure R1. GAM estimations (with FE) results, 60 contries, 1985-2004
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Note Separate plots correspond to GAM estimationhéntable. Horizontal axis: GDper capita(const int.US$), vertical axis: relative
export specialization (partial residuals). Variabknter in levels. Diversification measur&elThei] RelGin) calculated with 14%5ITC
Rev.2 ,3 digit sectors headings 5 to 8.
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Table R5.1. Results of first stage estimation (divsification and development level with country spefic effects and
corrected endogeneity) - IV FE. Robustness checklternative measure of diversification RelGini_SITC)

Dep.variableDIV
RelGini_SITC RelGini_SITC In_RelGini_SITC
@ @ ©))
IV FE IV FE IV FE
GDPpc (in 1000 US$) -0.005*** -0.023***
[-7.634] [-10.846]
squared GDPpc 0.000***
[8.973]
In_GDPpc -0.188***
[-14.684]
cons 0.747** 0.874*+* 1.295%*
[91.574] [54.179] [11.055]
N 1140 1140 1140
R2 0.34 0.33 0.29
p_fe 0.000 0.000 0.000
F_exo 2.33 2.16 55
p_exo 0.127 0.116 0.019

Note development level instrumented by its lag; tistEs in parenthesis; *, ** and *** denote sigruéince at 10%, 5% and 1% level,
espectively.

p_fe- refer to test of joint significance of coynsipecific effects (FE)
F_exo, p_exo — refer to Davidson-MacKinnon testxafgeneity (IV) Source: own elaboration

Table R5.2 Second step estimation results (multivaate estimations — determinants of export diversifiation), IV and
OLS. Robustness check: alternative measure of divéfigation (RelGini_SITQ

Dep.variableDIV (In_RelGini_SITC)
€ ) 3) 4) ®) 6) )
IV-2SLS IV-2SLS IV-2SLS IV-2SLS IV-2SLS OLS OLS
In of GDPpc -0.143%+* -0.076*** -0.050*** -0.046*** -0.136***
[-20.257] [-10.598] [-6.316] [-5.782] [-15.844]
In of GDP -0.089** -0.066*** -0.071*** -0.069*** -0.069***
[-26.942] [-21.267] [-21.873] [-20.790] [-20.550]
In of POP -0.083*** -0.057*+*
[-23.701] [-16.465]
In of MarketDist 0.123*** 0.107*** 0.103*** 0.094*** 0.118*** 0.146***
[18.528] [16.503] [15.924] [14.882] [19.690] [249
In of FreeTrade -0.361*** -0.328*** -0.321%** -0.390*** -0.480***
[-10.577] [-9.309] [-9.490] [-12.499] [-14.200]
RTA -0.049%* -0.044*x* -0.059%* -0.088***
[-3.616] [-3.373] [-4.419] [-6.274]
cons 2.993*** 0.885** 1.610%** 1.494%** 1.560%** 1.158*** -0.095
[32.019] [6.315] [11.149] [10.157] [11.344] [8.727 [-0.936]
N 1140 1140 1064 1064 1064 1120 1120
R2 0.57 0.67 0.71 0.72 0.74 0.7 0.67
F_exo_wu 9.761 6.895 18.871 18.901 25.074
p_exo_wu 0.002 0.009 0.000 0.000 0.000
chi2_exo_durb 9.867 6.993 18.963 19.01 25.072
p_exo_durb 0.002 0.008 0.000 0.000 0.000
time dummies yes yes yes yes yes yes yes

Note GDPpcinstrumented by its lagsstatistics in parenthesis; *, ** and *** denotigsificance at 10%, 5% and 1% level, respectively.
GDPpc - real income per capita from PWT 6@DP — real Gross Domestic Product from PWT &8P — population from PWT 6.2,
MarketDist distance (in km) from the closest major markeeWNYork, Rotterdam or Tokyo) from Gallugt al. (1999), FreeTrade-
Freedom to trade internationally (size of restsathat affect international exchange: tariffs, @sphidden administrative restraints, size of
trade sector relative to expected, black markeh@xge rates and international capital market ct®)trdndex from the Fraser Institute (a
higher score indicates a greater degree of econfse@dom in trade)RTA=1 if active member of selected Regional Trade Agrent: EU
(from the moment of accession), EEA, EFTA, NAFTAERICOSUR, ASEAN (own elaboration, based on WTO).

F_exo_wu and p_exo_wu — refer to Wu-Hausman tesxadeneity (V)

chi2_exo_durb and p_exo_durb — refer to Durbindéstxogeneity (V) Source: own elaboration
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Table R6.1. Results of first stage estimation (divsification and development level with country spefic effects and
corrected endogeneity) - IV FE. Robustness checkhange in the disaggregation scheme(ISIC rev. 2, 3git scheme -
28 manufacturing sectors)

Dep.variableDIV
RelTheil_ISIC RelTheil_ISIC In_RelTheil_ISIC
@ @ 3
IV FE IV FE IV FE
GDPpc (in 1000 US$) -0.008*** -0.056***
[-3.120] [-5.931]
squared GDPpc 0.001***
[5.248]
In_GDPpc -0.645%**
[-15.483]
Cons 0.953*+* 1.284%+* 5.358***
[26.735] [17.807] [14.054]
N 1140 1140 1140
R2 0.17 0.15 0.23
_fe 0.000 0.000 0.000
F_exo 1.65 1.12 8.51
p_exo 0.199 0.326 0.004

Note development level instrumented by its lag; tist&s in parenthesis; *, ** and *** denote sigriéince at 10%, 5% and 1% level,
respectively.

p_fe- refer to test of joint significance of coynsipecific effects (FE)
F_exo, p_exo — refer to Davidson-MacKinnon testxafgeneity (IV) Source: own elaboration

Table R6.2 Second step estimation results (multivaate estimations — determinants of export diversifiation), IV and
OLS. Robustness check: change in the disaggregatisoheme(ISIC rev. 2, 3 digit scheme - 28 manufactumg sectors)

Dep.variableDIV (In_RelTheil_ISIC)
€ 2 3) 4) ®) 6) @)
IV-2SLS IV-2SLS IV-2SLS IV-2SLS IV-2SLS oLS OoLS
In of GDPpc -0.361%** -0.133*** -0.03 -0.003 -0.225%**
[-16.039] [-5.940] [-1.300] [-0.113] [-9.039]
In of GDP -0.257*** -0.181*** -0.186*** -0.169*** -0.170%*
[-24.456] [-18.553] [-19.370] [-17.829] [-18.064]
In of POP -0.206*** -0.159%**
[-20.120] [-17.090]
In of MarketDist 0.421%+* 0.356*** 0.333*** 0.310%** 0.334+* 0.397***
[20.175] [18.676] [17.900] [16.939] [19.687] [24H
In of FreeTrade -1.479%* -1.248*** -1.231%* -1.190*** -1.458***
[-14.655] [-12.339] [-12.538] [-13.520] [-15.918]
RTA -0.335*** -0.323%* -0.332%* -0.393**
[-8.650] [-8.574] [-8.747] [-10.377]
cons 8.847%* 1.650%** 4.218%** 3.420%** 3.585%** 3.537*** 0.736***
[29.568] [3.756] [9.890] [8.097] [8.983] [9.453] 2679]
N 1140 1140 1064 1064 1064 1120 1120
R2 0.5 0.63 0.7 0.72 0.74 0.72 0.71
F_exo_wu 4.851 2.393 15.006 15.652 20.074
p_exo_wu 0.028 0.122 0.000 0.000 0.000
chi2_exo_durb 4.925 2.437 15.134 15.791 20.167
p_exo_durb 0.026 0.118 0.000 0.000 0.000
time dummies yes yes yes yes yes yes yes

Note GDPpcinstrumented by its lagsstatistics in parenthesis; *, ** and *** denotiggificance at 10%, 5% and 1% level, respectively.
GDPpc - real income per capita from PWT 6@DP — real Gross Domestic Product from PWT &8P — population from PWT 6.2,
MarketDist distance (in km) from the closest major markeeWNYork, Rotterdam or Tokyo) from Gallugt al. (1999), FreeTrade-
Freedom to trade internationally (size of restsathat affect international exchange: tariffs, @sphidden administrative restraints, size of
trade sector relative to expected, black markeha&xge rates and international capital market cts)trandex from the Fraser Institute (a
higher score indicates a greater degree of econfse@dom in trade)RTA=1 if active member of selected Regional Trade Agrent: EU
(from the moment of accession), EEA, EFTA, NAFTAERICOSUR, ASEAN (own elaboration, based on WTO).

F_exo_wu and p_exo_wu — refer to Wu-Hausman tesxageneity (1V)

chi2_exo_durb and p_exo_durb — refer to Durbindéstxogeneity (1V)

Source: own elaboration
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Table R7.1 Results of first stage estimation (diveification and development level with country specit effects and
corrected endogeneity) - IV FE. Robustness checkhange in the disaggregation scheme(ISIC rev. 2, 3git scheme -
28 manufacturing sectors) and in the diversificatio measure RelGini)

Dep.variableDIV
RelGini_ISIC RelGini_ISIC In_RelGini_ISIC
@ @ 3
IV FE IV FE IV FE
GDPpc (in 1000 US$) -0.007*** -0.029%**
[-9.480] [-12.260]
squared GDPpc 0.001***
[9.865]
In_GDPpc -0.316%**
[-17.988]
Cons 0.663*** 0.822++* 2.255%**
[70.931] [44.766] [14.039]
N 1140 1140 1140
R2 0.3 0.28 0.26
_fe 0.000 0.000 0.000
F_exo 3.84 3.39 10.73
p_exo 0.05 0.034 0.001

Note development level instrumented by its lag; tist&s in parenthesis; *, ** and *** denote sigriéince at 10%, 5% and 1% level,

respectively.

p_fe- refer to test of joint significance of coynsipecific effects (FE)
F_exo, p_exo — refer to Davidson-MacKinnon testxafgeneity (IV) Source: own elaboration

Table R7.2. Second step estimation results (multiveate estimations — determinants of export diversifiation), IV and
OLS. Robustness check: change in the disaggregatisoheme(ISIC rev. 2, 3 digit scheme - 28 manufactung sectors)
and in the diversification measure RelGini)

Dep.variableDIV (In_RelGini_ISIC)
€ ) 3) 4) ®) 6) )
IV-2SLS IV-2SLS IV-2SLS IV-2SLS IV-2SLS oLS OoLS
In of GDPpc -0.178*** -0.071%* -0.032%** -0.022** -0.122%**
[-18.113] [-7.458] [-3.117] [-2.161] [-11.049]
In of GDP -0.115%** -0.079*** -0.083*** -0.077** -0.077**
[-24.910] [-18.998] [-19.640] [-18.208] [-18.323]
In of POP -0.093*** -0.068***
[-20.459] [-16.180]
In of MarketDist 0.198*** 0.173%** 0.164*** 0.154%** 0.171%** 0.201***
[22.385] [20.619] [19.883] [18.957] [22.605] [224
In of FreeTrade -0.558*** -0.474%** -0.467** -0.490*** -0.602***
[-12.596] [-10.561] [-10.699] [-12.511] [-14.558]
RTA -0.122%* -0.116** -0.126*** -0.155%**
[-7.080] [-6.966] [-7.447] [-9.074]
cons 3.716%* 0.326* 1.357%* 1.067** 1.132%** 0.973*** -0.355%**
[28.404] [1.751] [7.243] [5.686] [6.383] [5.837] -2/858]
N 1140 1140 1064 1064 1064 1120 1120
R2 0.52 0.67 0.72 0.74 0.75 0.73 0.72
F_exo_wu 5.944 3.22 13.886 14.217 18.368
p_exo_wu 0.015 0.073 0.000 0.000 0.000
chi2_exo_durb 6.029 3.277 14.02 14.362 18.483
p_exo_durb 0.014 0.07 0.000 0.000 0.000
time dummies yes yes yes yes yes yes yes

Note GDPpcinstrumented by its lagsstatistics in parenthesis; *, ** and *** denotiggificance at 10%, 5% and 1% level, respectively.
GDPpc - real income per capita from PWT 6@DP — real Gross Domestic Product from PWT &8P — population from PWT 6.2,
MarketDist distance (in km) from the closest major markeeWNYork, Rotterdam or Tokyo) from Gallugt al. (1999), FreeTrade-
Freedom to trade internationally (size of restsathat affect international exchange: tariffs, @gphidden administrative restraints, size of
trade sector relative to expected, black markeha@xge rates and international capital market cts)trandex from the Fraser Institute (a
higher score indicates a greater degree of econfseeédom in trade)RTA=1 if active member of selected Regional Trade Agrent: EU
(from the moment of accession), EEA, EFTA, NAFTAERICOSUR, ASEAN (own elaboration, based on WTO).
F_exo_wu and p_exo_wu — refer to Wu-Hausman tesxageneity (1V)
chi2_exo_durb and p_exo_durb — refer to Durbindéstxogeneity (IV) Source: own elaboration
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Table R8. Second step estimation results (multivarta estimations — determinants of export diversificaon), IV and

OLS. Robustness check: modification in the estimateskecond stage model and functional forms of the viables (no
logs, quadratic form of GDPpc)

Dep.variableDIV (RelTheil_SITC)
€ @ 3) ) ®) ®)
IV-2SLS IV-2SLS IV-2SLS IV-2SLS IV-2SLS IV-2SLS
GDPpc in 1000 US$ -0.041*%*  -0.030***  -0.017*** -0.014** -0.024** - 0.076***
[-15.954] [-10.845] [-5.309] [-4.303] [-7.439] [F12]
squared GDPpc in 1000 US 0.002***
[5.416]
GDP in 1012 US$ -0.183**  -0.154**  -0.153*** -0.151%**
[-10.016] [-8.614] [-8.971] [-9.074]
POP in 10”6 -1.032%*x ] 157**
[-9.856] [-10.888]
MarketDist in 1000km 0.084*** 0.074*+* 0.060*** 0.062*+* 0.062*+*
[9.102] [8.354] [6.788] [7.078] [7.139]
FreeTrade(index) -0.201%** -0.161*** -0.159%*  -0.147***
[-9.265] [-7.335] [-7.283] [-6.756]
RTA(dummy) -0.345%** -0.353**  -0.363***
[-6.946] [-7.147] [-7.413]
Cons 1.962%** 1.475%* 2.739%* 2.594%** 2.718** 2.829%**
[18.964] [13.023] [16.321] [15.679] [16.338] [131
N 1140 1140 1064 1064 1064 1064
R2 0.29 0.34 0.41 0.44 0.45 0.46
F_exo_wu 7.024 6.681 12.596 13.153 17.126 19.589
p_exo_wu 0.008 0.01 0.000 0.000 0.000 0.00d
chi2_exo_durb 7.117 6.778 12.733 13.301 17.254 089.7
p_exo_durb 0.008 0.009 0.000 0.000 0.000 0.000
time dummies yes yes yes yes yes yes

Note GDPpcinstrumented by its lagsstatistics in parenthesis; *, ** and ** denotigsificance at 10%, 5% and 1% level, respectively.

GDPpc - real income per capita from PWT 6@DP — real Gross Domestic Product from PWT &8P — population from PWT 6.2,
MarketDist distance (in km) from the closest major markeeWNYork, Rotterdam or Tokyo) from Gallugt al. (1999), FreeTrade-
Freedom to trade internationally (size of restmthit affect international exchange: tariffs, qgphidden administrative restraints, size of
trade sector relative to expected, black markeh@xge rates and international capital market ct®)trdndex from the Fraser Institute (a
higher score indicates a greater degree of econfsteeédom in trade)RTA=1 if active member of selected Regional Trade Agrent: EU
(from the moment of accession), EEA, EFTA, NAFTAERICOSUR, ASEAN (own elaboration, based on WTO).

F_exo_wu and p_exo_wu — refer to Wu-Hausman tesxadeneity (V)
chi2_exo_durb and p_exo_durb — refer to Durbindéstxogeneity (IV)

Source: own elaboration
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