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1. Introduction

For centuries economists have argued about the ableconomic specialization and
diversification in economic development. On the drand, starting with the theory of
comparative advantage in the early"I@®ntury, the case has been made for the benéfits o
specializing on “what one does best”. On the othand, it has been argued that
diversification of production and exports can makeountry less prone to negative economic
shocks. Policy makers — and this is particularlgvent for low-income countries — are thus
faced with contradicting theories concerning thst ey for sustainable economic growth.

However, this long-lasting discussion on specidéilirg diversification and economic
development has gained new impetus due to recepirieat findings (Imbs and Wacziarg,
2003). These authors show that the economy of tm@me countries is typically specialized
in a narrow range of products. As GDP per capgasiithe structure of production of goods
diversifies through the launch of new products #imdugh diversification within those goods
that are already produced or exported. At higheelte of GDP per capita, this trend for
diversification slows down and — for high-incomeuntries — eventually turns around towards
re-specialization. The pattern of specializationl &DP per capita therefore seems to be

characterized by a “U-curve”.

This empirical evidence indicates that differergdhes are appropriate during different stages
of the economic growth process. In particular fmwdincome countries, this suggests that
they can succeed in overcoming their economic maligation through the acquisition of
skills and knowledge necessary to diversify thewmr®mic portfolio rather than focusing on
what one does best, while only high-income cousitseem to benefit from specialization.
Several international development institutions haesv incorporated this idea into their
policy advice scheme (cf. UNIDO, 2009; World BagRk09).

However, research findings in this area are stiliminary. Some studies confirm the
existence of this U-curve for the structure of pciibn (Kalemli-Ozcan, Sorensen and
Yosha, 2003; Koren and Tenreyro, 2004), while o#tadies find a U-curve also in data on
exports (Carrere, Strauss-Kahn and Cadot, 2006)gKli and Ledermann 2004, 2006).
However, some authors reject these findings (DeeBietis, Gallegati and Tamberi, 2007). In



particular, the definition and measurement of “sglexation” itself remains an open issue. In
addition to this, it is crucial to understand whestthe U-curve represents a typical “path of
development” of a country, or if the level of s@di@ation is determined by other factors.
This is particularly relevant for development pwgiicThe process of diversification and
specialization could be driven either by specifadigy instruments, market forces, or other

non-observable factors.

The purpose of this study is to analyse and camiilmew empirical findings to the recent
discussion on the stages of economic diversificaind specialization. The dispute over the
existence and relevance of a specific trend of rdifieation, specialization or both is
reviewed in the light of the empirical finding oflacurve by Imbs and Wacziarg (2003). The
conclusions from this debate are then considerexligfin an empirical analysis of the main
issues. The central question is: Do countriesailytidiversify and then re-specialize their
economic structure as income grows? In other wdslthe proposed U-curve relationship
between specialization and economic income indeelid stylized fact of the real world, or
is it merely a statistical effect that depends be tmployed data sets, methods and
definitions? In particular, what does “specialinati mean in this context, and what
conclusions on the structure and dynamics of salcemonomic concentration can be drawn
from the literature as well as from available daB&Bides this, are there robust conclusions
concerning economic “development” to be drawn frons discussion and the empirical
findings? These questions shall be answered bgwavg the recent literature in this field and
by conducting an econometric analysis that combares extends the methods and datasets

used therein.

Section 2 begins with an overview of the historid&cussion concerning specialization
versus diversification, and continues with a magtaided review about the recent publications
that introduce and discuss the combination of gpieation and diversification. Emphasis is
placed on the various versions and critiques of Ukeurve relationship, as well as some
relevant extensions. The relevance of this disonsf&r actual policy advice is also outlined.
Section 3 presents the statistical methods andsekstaised in the subsequent econometric
analysis. Section 4 employs several datasets,aation/diversification measures, concepts
about specialization and econometric methods t éwidence for or against the proposed
U-curve, including controlling for other potentideterminants. Section 5 concludes this

study.



2. Literature review: Specialization versus diversifiation
2.1. Historical overview

2.1.1. The relevance of structural analysis

Despite promising growth rates of per capita grdssnestic product (GDP)in many
developing countriés poverty remains widespread, and the Millenniunvéepment Goals
are unlikely to be met in several regions. Cousttlgat are home to the so-called “Bottom
Billion” ® struggle to find ways out of poverty, and the esnit North-South Divide — not
only in terms of income distribution, but also iermhs of productive capacities and
participation in global markets — remains significaFor example, 80 percent of global
manufacturing value added (MVA) is produced by j28tpercent of the global population.
This relationship is graphically represented asybzed Lorenz curve in Figure 2.1., where

population is displayed on the horizontal axiskexhby MVA of the respective country.

Figure 2.1. The North-South divide
in world industry

Foypulation s

Source: UNIDO (2005:133).

! GDP per capita is used as an indicator of totahemic activity, as is common in the developmemneenics
literature. Although GDP per capita correlates widime dimensions of well-being, it should be naked
GDP per capita falls short of capturing all aspeétsocio-ecological wealth (see the discussioBasterly,
1999:239-241) For a critical discussion of the @saBGDP per capita, which would go beyond the sauip
this study, cf. NEF (2009).

2Throughout this study, the term “developing couhtsyused for statistical convenience and refleies
economic level of a country, while “developmenti this context refers to an economic dimension.only

% The “Bottom Billion” is a phrase coined by Paulli@s (2007), denoting the one billion people ligiin low-
income countries.



A key issue in development economics is thereforanderstand the drivers and effects of
economic growth. The relevance of structural chafogesustainable economic growth has
been put forward by the founders of the modernrghebeconomic development (cf. Lewis,
1954, Chenery, 1979). Structural change can beekkfas a shift of capital and labour from
low productivity to high productivity sectors. Netleeless, empiric growth literature of the
past decade — for example Barro (1991) and ManKamer and Weil (1992) — usually
focuses on economy-wide recipes for faster growtd, institutions, governance and trade,
and often fail to capture structural dynamics witli national economy. Policy advice for
whole economies derived from these studies is untgolly relevant for economic success,
but fails to address the structural component ohemic growth. If structural change follows
economic growth, then the lack of a structural pecsive in policy advice should not matter,
but if structural change is a driver of economiovgth, then a more detailed analysis on the
nature of structural change is required to undedstaconomic growth and to determine
reasonable policy advice. This idea is reflectethen recently emerging literature that takes
up the old idea of policy directions for structuchlange and therefore might be called “new
structuralism” (UNIDO 2009:6).

The question of whether economic growth is accongablny an increasing or by a decreasing
intensity of economic specialization has been atdbre of economic thought for centuries.
Theories and evidence exist supporting both pd#gmbi whereby policy makers are

confronted with a serious dilemma. The main argusehboth strands of the discussion are

outlined in the subsequent two chapters.

2.1.2. Classic arguments for specialization

Traditional trade models suggest that countriesulshopen to trade and specialize their
production in goods in which they have a compaeatadvantage. By becoming more
specialized, the allocation of resources will beeomore efficient, allowing for mutual

welfare increases (Krugman and Obstfeld, 2006)s fdea goes back to David Ricardo, who

pointed out — in his famous example of Portuguese and British cloth— that although

* Ricardian theory can also be applied to a highenlrer of countries and/or goods (Dornbusch, Fisahdr
Samuelson, 1977; Bhagwati and Srinivasan, 198313®6&cker, 1952).

4



Portugal requires less labour to produce a’uoiteither good compared to the United
Kingdom, opening up for trade would still benefith countries by specializing on that good
with the lower opportunity coSRicardo, 1971:153-154). This implies that poourminies
can trade with rich countries and can still gainffR 2002:741f). However, the core insight
of Ricardian theory is to provide an explanationtloé current pattern of trade, not how it
should be: “A country exports that commodity in which ltas comparative labour-

productivity advantage.” (Bhagwati and Srinivasbi®83:29)

Despite the simplicity of Ricardo’s theory, it hlagen interpreted in several different ways,
and still has a huge impact on the way in whichcgbeation and economic development is
(mis)understood, as Deardorff (2005:3) describ€smiparative advantage is certainly one of
the most basic ideas in economics, underlying mafcbur understanding of why countries
trade the way they do and why they benefit frormdao. But it is also a difficult concept for
many people to understand, and seemingly even diffieult for them to believe once they

do understand it (and especially if they don’t).”

“Indeed, Paul Samuelson — the Nobel laureate enmtonvho did much to develop the
models of international trade”, Krugman and Obstf€2006:24) write in their book, “has
described comparative advantage as the best exdmapdeows of an economic principle that
is undeniably true yet not obvious to intelliger@ople.” Ricardian theory of comparative
advantage states that specialization in accordartbecomparative advantage is an important
factor to produce more goods compared to a sitnatibere every country is economically
autarkic. However, this does not automatically iyngblat all countries individually gain from
comparative-advantage driven trade, or that fradetiwill make countries specialize in that
way, because this would require perfect competitiorparticular free and frictionless trade.
And even then, world prices could equal autarkggsifor some countries, allowing for zero
gains from trade for them. It is rather the gams T trade that imply the pattern of trade, not
the other way around. While trade according to carafive advantage is necessary to realize
gains from trade, it is not a sufficient conditi@werall, the simple nature of Ricardian theory

of static comparative advantage results in extrpradictions about trade patterns, but if one

® Maneschi (2002) points out that Ricardo did noamanit labour coefficients, but labour neededrtmipce
the amounts of wine and cloth actually traded. Hawgthis discussion is not essential to the presealysis.

® Opportunity cost in this context denotes how mpiiduction of another good has to be dispensedamiuse a
good.



allows for a small amount of more realistic — thu®re complex — assumptions, the

predictions and political implications become lelesar (Deardorff, 2005:5-13).

The principle of comparative advantage should foeeebe treated more as a textbook-style
model with the purpose to explain the general dyosmof trade. Drawing conclusions for

economic policy from the Ricardian model, in para policy advice based on the potential
advantages of specialization, should be treated egitition. "The obstinate conservatism with
which the classical comparative cost thinking”, @hH1967:308-309) points out, “has been
retained in theory as something more than a pedegogtroduction — or a model for the

treatment of a few special problems — is evideheg, ven today, there is in many quarters

an insufficient understanding of this fundamensat f’

The necessity of specialization according to compae advantage for economic
development is still being used for policy adviae,Rodrik (2007:103) affirms: “Those who
associate under-development with inadequate exposurinternational markets generally
imply — although this is often left unstated — tispecialization according to comparative
advantage is an essential ingredient of developféitte World Trade Organization

announces the general applicability of this ideatsmwebsite: “Simply put, the principle of

‘comparative advantage’ says that countries prosgstiby taking advantage of their assets in
order to concentrate on what they can produce best,then by trading these products for

products that other countries produce best.” (WAT9)

When focusing on the industrial sector, Hausmaroh Radrik (2003:23) state that “for all
economies except possibly the most sophisticabeldistrial success entails concentration in a
relatively narrow range of high-productivity acties.” However, some years later, Rodrik
(2007:99-152) uses the findings of Imbs and Wagza003) as an empirical evidence for the
relationship between industriaiversification and economic growth to justify industrial

policy that promotes diversification of the prodantportfolio.

2.1.3. Classic arguments for diversification

The relevance of economic diversification has basgued by famous economists, such as
Nobel laureate Simon Kuznets, who states in hiseNdélrize lecture that “[a] country’s



economic growth may be defined as a long-term mis€apacity to supply increasingly
diverse economic goods to its population [...].” (Keks, 1971). Grossman and Helpman
(1992:334) make an even stronger statement bytagsérat “[gJrowing economies produce

an ever-increasing quantity, quality and varietgobdds and services.”

The simplest argument is that diversified econonaiesless vulnerable to economic shocks
than specialized economies: “[...] [A]lthough theree agood theoretical arguments for
specialization according to comparative advanta@sakwe (2007:1) argues, “in practice
policymakers in developing countries are interestedliversifying their production and

export structure to reduce vulnerability to extémstaocks.” More diversified economies are
less volatile in outputs, and lower output volatiis associated with higher economic growth

(Ramey and Ramey, 1995).

An early concept of highlighting the problem of siadizing in agriculture is the so-called
“Graham paradox”, which incorporates the non-camstanit costs, hence productivity,

among different sectors into Ricardian theory (@raham, 1923). Productivity in the

manufacturing sector rises with production as wosts fall with rising output due to the
benefits of mass production, while unit costs ofri@dtural products increase with

production. For a country with a comparative adagat in agriculture, specialization
according to comparative advantage decreases pnaitiuin both the agricultural and the

manufacturing sectors, hence the country’s totgbutudeclines. Even global production can
decline if the increase in production of countrsgecializing in manufacturing is not large
enough (Raffer, 2004b:112-117).

Prebisch (1950) and Singer (1950) have furtheroettbd on arguments for the importance of
diversification for economic growth. Probably theiost influential idea was the formulation
of the so-called Prebisch-Singer hypothesis (P&bherting that economic growth cannot be
based on resource-based products, because woddspior primary exports relative to
manufactured exports decline over time. Conseqyetite ratio of export prices to import
prices — the terms of trade — for developing caesfiwhich are mostly heavily dependent on
exports of commodity products, is declining as welimong the proposed potential
explanations are: (1) Strong labour unions in itdaiszed countries cause wages in the

manufacturing sector in each business cycle totdse much higher extent than wages in



developing countrie§;(2) Monopoly power in manufactures prevents tetgioal increase
resulting in lower prices; (3) Demand for primargnamodities shows a relatively lower
income elasticity, which means that income grovethds to lower the relative demand for,
and hence price of, primary commodities; and (4\fRaaterial-saving technical progress in
manufacturing causes a relatively slow-growing deantor primary products (Cuddington,
Ludema and Jayasuriya, 2002:5). Eventually, the R@bl used as a theoretical justification
for economic diversification through Import Substion Industrializatiof, which is labelled

a “great historical mistake” by Sachs and Warn88gt4), because it was based on prolonged

trade barriers rather than on export promotion.

The PSH has been widely discussed in the literatuitt conclusions being drawn both for
and against its validity. Lutz (1999) builds onstimixed evidence and confirms the validity
of the PSH, as do Ocampo and Parra (2004), whiteeR@004:119) concludes that the PSH
has been widely accepted since the 1990s. Cuddingtedema and Jayasuriya (2002),
however, demonstrate that the terms of trade ahgmy products have experienced a few

abrupt shifts — or structural breaks — downwards do not follow any particular trend.

Overall, the Graham paradox and the PSH do not igeoarguments in favour of

diversification per se, but explain the disadvaatafjbeing specialized in the “wrong” sector,
namely, agriculture, as opposed to being specaliremanufacturing. In principle, these
arguments can therefore serve as a rationale fangihg the respective sector in which a
country specializes or as justification of oveslbnomic diversification.

The literature on endogenous growth theory alsbligts the importance of the nature of the
sector in which a country is specializing, as téeims to scale depend on the sector itself.
Once increasing returns to scale are assumed mahefacturing sector, and constant returns
to scale are assumed in the agricultural sectoopwiously follows that when a country
“initially has a comparative advantage in manufeaoty (agriculture), its manufacturing
productivity will grow faster (slower) than the texf the world and accelerate (slow down)

over time.” (Matsuyama 1991:11).

" During economic booms, strong labour unions cayotiate for wage increases, while during recessimisns
can prevent wages from falling. In the absencealoblir unions, the wage increase during booms isrow
while recessions might cause decreasing wages.

8 Import Substitution Industrialization is a strateg replace imports by domestic products throuigkrdifying
the domestic production structure. This strategy wsed for the first time by Latin American couasrduring
the Great Depression (Nuscheler, 2004: 627).



Collier (2002) lists three additional severe profdeof developing countries stemming from
heavy dependence on exports of primary commodifest, as commodity prices are highly

volatile, countries have to cope with large exterslaocks. Second, rents generated by

primary commodities are usually associated withrgmyernanceThird, being dependent on

a narrow range of natural commodities increasesitikeof civil war as natural resources
might generate income for rebel groups. Generdtlg, negative impact of natural resource
abundance and economic growth has been coinecctiiee’ of natural resources” (cf. Sachs
and Warner 1995, 1999) or — in the context of glsirbooming sector that negatively
influences the industrial sector — the “Dutch Dg#'g(cf. Corden and Neary, 1982).

The benefits of a diversified export structure haeen well-established in the literature, but
there exists no unified framework to describe theetls of export diversification. Structural
models of economic development show that counsfesild develop their export structure
from primary exports into manufactured exports nies to achieve sustained economic
growth. The portfolio effect of the finance litema¢ might apply to the export structure as
well: a specialized export structure, especiallyewha country depends on commodity
products with volatile market prices, discouragesassary investments by risk-averse firms.
Diversification of exports therefore helps to shiaki export earnings in the long run (Hesse,
2008).

Bebczuk and Berretoni (2006:8) warn against expigirexport diversification from an
aggregate viewpoint only, since the decision toediify the export portfolio is taken by
individual firms (assuming that the government hes direct influence on the export
structure). Extending the insights on incentives digersify financial assets to export
diversification might be misleading, as flexibl@dncial markets differ from the inflexible
production decisions of firms, which are more imesible and depend on a much broader set

of conditions.

Once the issue of uncertainty is incorporated itite Ricardian model, the predicted
specialization patterns can oppose those undaiesftas a risk-averse country will shift its
production towards another good if price uncertaint the initial good is too large. The
expected gains from trade for country with absolis& aversion can become negative,
causing it to cease trading altogether (Propostiorand 9 in Turnovsky, 1974:211-215).
Acemoglu and Zilibotti (1997) develop a theoretioabdel with uncertainty on the return to



investments, where economic development goes hardnd with better opportunities for
diversification and a more productive use of finahéunds. At early stages of economic
development, the presence of indivisible projetsts the degree of diversification, hence
risk spreading, that the economy can achieve. Hability to diversify risks introduces a
large amount of uncertainty in the growth procemsi] the desire to avoid highly risky
investments slows down capital accumulation. Thenck of conducting profitable projects
determines how long countries remain in the stdgeitial capital accumulation before they

reach a takeoff stage where full diversificatiorrisks can be achieved.

The stimulating effect of export diversification tre creation of new industries can also take
place through forward and backward linkages (Hinsagh, 1958:98-119). Export
diversification does not always mean climbing tlaelder of value added however. For
example, the case of Chile’s export diversificatsince the 1970s has seen neither the
emergence of heavy industry through industrialglnor the imitation of high-technology
products, but instead the emergence of new agur@llproducts (De Pineres and Ferrantino,
1997:389).

Thus, convincing arguments for the existence atel/aace of both trends — specialization
and diversification of the economy — have been lyidescribed in the literature, but these
phenomena have been treated as being mutuallysexel his restriction has been overcome

by recent empirical findings, which are presentedetail in the following section.

2.2. Combining specialization and diversification
2.2.1. The U-curve of specialization in production and GD#er capita

The discussion concerning the relevance and trehdeapnomic specialization or
diversification outlined in the previous chaptensisted of theories, political arguments or
evidence exclusively either for or against econosgpecialization. A non-linear relationship,
a relationship that consists of specializationdseim both directions, was not considered until

recently.
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In their seminal econometric analysis of the stagesliversification, Imbs and Wacziarg
(2003) consider and detect a non-linear — namely)-eurved — relationship between
diversification of production and GDP per capitdeif findings consist of the following
empirical stylized facts: (i) Low-income countridgave a very specialized production
structure; (i) As countries levels of GDP per tapincrease, the sectoral distribution of
economic activity diversifies. This diversifyingetrd decreases with rising GDP per capita,
and after a turning point — which takes place aegy high level of income — the sectoral
distribution exhibits re-specialization. Althougimgle in nature, this discovery proved to be
a novelty and initiated a new debate on the stractf growth, as Imbs and Wacziarg
(2003:63) predicted: “This new finding has potelhtianportant implications for theories of
trade and growth. Most existing theories predich@notonic relationship between income
and sectoral concentration.” In his weblog, Rod8R07b) even labelled this finding “[o]ne

of my favourite stylized facts about developmen{]...

Imbs and Wacziarg (2003) use several datasetsaw $ie robustness of their results. The
first dataset covers employment data from the IlOnme economic sectors, for the period
1969 to 1997 for a large set of countries rangrmgflow to high income. The second dataset
uses OECD data on value added and employment &péhiod 1960-1993, covering 14
economic sectors. The third dataset, from UNIDOhststs of employment and value added
covering 28 manufacturing sectors. The datasetsdited in a way that the number of sectors
available through time for each country was cortstarhich involves dropping several
insufficient observations. To estimate within-caynvariation, countries for which 27 or
more sectors were available from UNIDO data, awod #ore from ILO data are retained. For
between-country variation, the sample was resttitbeobservations where all sectors were
reported. To show the robustness of their reslittbs and Wacziarg (2003) employ several
measures of sectoral concentration, among themGihe coefficient and the Herfindahl

Index?®

To investigate the structure of the data withoupasing any specific functional form, Imbs
and Wacziarg (1993:67-72) first employ a non-pataimenethodology based on the locally
robust weighted scatter plot smoothing (Lowessg fdsults indicate a U-curved relationship

° A higher value of the Gini coefficient or Herfirfddndex indicate a higher degree of specializatighile a
value of zero means that the distribution of ecoicaantivity is equal across sectors.
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between specialization and GDP per caffitahere countries diversify over a large range of
GDP per capita. The upward-bending part, at higleegls of GDP per capita, is distinct but
does not reach the level of sectoral concentratiorthe left part of the curve (Figure 2.2.).
Although less pronounced than the initial specaian, this upward-sloping part of the curve
appears to be statistically significant for all aksts. The turning point where the
diversification trend switches to re-concentrati@pears to be at quite a high level of income
per capita, with re-concentration within the mawctidiang sector occurring earlier than across

a broader range of sectdfs.

Figure 2.2. Specialization of MVA, non-parametric arve
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Source: Imbs and Wacziarg (2003:69).

As a next step, Imbs and Wacziarg (2003:72-75)parametric estimations, i.e., panel data
regression methods that regress specialization@ @er capita and squared GDP per capita.
Including both a linear and a squared term of ineqmer capita allows for verifying the
assumption of U-curve that was indicated by the-pammetric method, as a negative
coefficient on the linear term and a positive ometlee squared term add up to a U-shaped
function. By using between- and within-country eggions, the existence and robustness of a
U-shape as a phenomenon of differences betweentrmsumas well as structural change
within countries can be confirmed (see Figure ®8.within-country results). Furthermore,
Imbs and Wacziarg (2003:75-82) use several additiorethods to prove the robustness of
their results, like focusing on individual counsriand accounting for country size, periodic-

specific effects and region-specific effetds.

19 Here measured in constant international dollapuiathasing power parity (PPP).

™ The turning point lies around US$16,500 at cort2@00 international dollars at PPP (UNIDO 2009:12)

12 additional results and robustness checks are ptegén Imbs and Wacziarg (2002), which is a supeet to
Imbs and Wacziarg (2003).

12



Figure 2.3. Within-country regression between
specialization of MVA and GDP per capita
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Source: Imbs and Wacziarg (2003:69).

The curve in Figure 2.2 describes the structurethef pooled panel by treating both
dimensions — countries and years — identical, heepeesenting the sum of within- and
between-country effects, while Figure 2.3 presémsregression output of the within-country
regression, i.e., an estimation of the deviatisgomfthe actual observations from the country
means, over a backdrop of the pooled panel scplbér It can be seen that the estimated
within-variation is smaller than the overall vaitat, thus indicating the influence of fixed
effects, e.g., country-specific characteristicg ttmnot — or only slowly — change over time.
In addition, it should be noted that Imbs and Waayi(2003) do not analyse any intra-
distribution dynamics — the same value of the Gigiex can result from different Lorenz
curves —, neither the “quality” of the distributjoar if the different locations within the
specialization-GDP-space correspond to an optimallenation of goods in terms of impact
on welfare, growth, employment, and so on.

The novelty lies in the fact that existing thoughtas summarized in chapter 2.1 — which are
either for or against specialization and therefgem to contradict each other, mightbe
correct, as “[...] each set of theories seems tot Ipdagt at different points in the development
process.” (Imbs and Wacziarg, 2003:64). In paréicuthese results are surprising if one
thinks within an oversimplified Ricardian model ggecialization. “What is significant about
this finding from our standpoint”, Rodrik (2007:00argues, “is that it goes against the
standard intuition from the principle of comparatimdvantage. The logic of comparative
advantage is one of specialization. It is speadln that raises overall productivity in an

economy that is open to trade. [...] Imbs and Wagzdindings suggest otherwise.”
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Although it is tempting to replace the old oversiiigd “rule” of economic growth via
specialization with a new “rule” of economic growthia diversification and late
re-specialization, it might still make sense tou®®n the importance of diversification for
developing countries, as Subramanian (2007:2) ocdesl from the U-curve: “[S]uccessful
growth is accompanied by the private sector unkierganew, varied, and sophisticated
activities [...]. All economies start off agricultuyaand the successful ones diversify away
from agriculture toward manufacturing and, withirmmafacturing, from simple to more

sophisticated activities. Diversification is thagrinsic to development.”

Several studies respond to Imbs and Wacziarg (2693jither criticising or expanding the

methodology. Table 2.1 presents an overview ofelstsdies, discussed in more detail later.

Table 2.1. Studies considering a non-linear relaticship between specialization and income per capita

Authors Regression method Data Evidence for U-curve

Batista and Potin (2007) Theory

Bebczuk and Berrettoni (2006) Parametric (plus controlling for Exports Yes
other determinants)

Carrere, Strauss-Kahn and Cadot Parametric (plus analysis of Exports Yes

(2007) extensive and intensive margin)

De Benedictis (2004) Non-parametric Export No

De Benedictis, Gallegati and Non-parametric Exports Yes

Tamberi (2003)

De Benedictis, Gallegati and Non-parametric (relative Exports No

Tamberi (2007) specialization)

De Benedictis, Gallegati and Non-parametric Exports No

Tamberi (2008)

Harrigan (2007) Parametric MVA (only Asia) Yes

Imbs and Wacziarg (2003) Parametric, non-parametric Employment, VA, MVA Yes

Imbs and Wacziarg (2000) Parametric, non-parametric Employment, VA, MVA Yes, Theory

Kalemli-Ozcan, Sorensen and Parametric (plus analysis of Manuf. output, MVAand Yes

Yosha (2003) risk-intensity) manuf. employment

Klinger and Lederman (2004) Parametric (plus analysis of Exports Yes
discoveries)

Klinger and Lederman (2006) Parametric (plus analysis of Exports Yes
innovation)

Koren and Tenreyro (2004) Non-parametric and parametric Manuf. output, MVA and Yes

(plus analysis of risk-intensity)

manuf. employment

14



2.2.2. Confirmations and extensions of the U-curve

The existence of a U-curve in the production patisrconfirmed by a number of studies,

while the U-curve has also been found using exgata. Several authors not only provide

evidence for or against the existence of a U-cusuéalso attempt to add more dimensions to

the discussion, such as the intensive and extensargins of diversification, the risk content

of sectors, the level of product sophisticatiorg #me relationship between specialization and

economic growth.

Harrigan (2007) confirms the existence of a U-cubetween specialization and GDP per

capita for MVA data when analysing a panel of 14aAsconomies for the period 1970-2005

(Figure 2.4)** By running a pooled panel regression, he ignomsniry fixed effects

however, i.e., he

does not account for whetherUkmurve is driven by static differences

between countries or by a movement of every couasltygg a U-curve. Harrigan also argues

that the observed

U-curve might be driven by cousitze.

Figure 2.4. Specialization of MVA in Asia
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As the proposed U-curve itself describes genera@cigpzation patterns but does not

discriminate between different types of product&lw-up question concerns timature of

the sectors or products a country is specializmgkialemli-Ozcan, Sorensen and Yosha

(2003) use the level of risk, measured by the mste against shocks to specialization, to

classify those sectors that countries specializat ithe low-income and high-income section

3 Harrigan (2007) does not explain the measure efiafization used in his analysis. It should aleabted that
there seems to be a misprint in his regressionubuss the presumed squared term actually lacksdher.
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of the U-curve. They quantify income insurance riedily by measuring the deviation of the
movement of GDP from the average movement withinder geographical group of regions.
Hence, if a region is insured via capital markessGDP fluctuation should not deviate from
the fluctuation of the risk-sharing group. They ws#a on sectoral manufacturing output,
value added and employment for several OECD cas@nd regions within countries to
calculate a country’s specialization as the suralldectoral deviations from the group mean.
By regressing specialization on income insuranioeat and squared GDP per caffitand
several other potential determindntsf specialization, they find a U-shaped relatiopsh
between GDP per capita and specialization, andséiy® correlation between risk-sharing

and specialization.

Koren and Tenreyro (2004) further investigate themaiof risk by modeling the economy as a
portfolio of sectors with different risk intensiereferring to volatility, inter-sectoral
correlation and broadness of sectr$hey calculate several measures of sectoral riikiw
are then used as weights in the sectoral spedializeneasures in order to extend the results
of Imbs and Wacziarg (2003). They find that at loaome per capita, countries are relatively
concentrated in high-risk sectors. As income ineegacountries extend their production
towards low-risk sectors, thus experiencing a desgen specialization. Finally, while the
trend to diversify becomes weaker and eventuallitchws towards re-specialization with

rising GDP per capita, sectoral risk continuesdolide (Figure 2.5).

Figure 2.5. Within-variation of risk-weighted specalization
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Source: Koren and Tenreyro (2004:54).

1 Measured in constant US dollars.

5 They include trade volume, factor endowmentsadis¢, shipping cost, customs union, education and
population as additional control variables.

18 High-technology sectors are more disaggregateultvatechnology sectors and agriculture.
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Besides accounting for the risk content of produat®ther attempt to analyse the quality of
the products a country is specializing in or addmgts production structure is presented in
the recent Industrial Development Report (UNIDO2Q which links the U-curve of

specialization with the concept of sophistication.

“Sophistication” in this context is a new measuf@éh@ complexity of products, which was
traditionally measured by the level of technololggll (2000) emphasises the relevance of the
technological compositidh of a country’s export basket for industrial deyefent. Having
an export structure with a higher technologicakmsity offers better prospects for future
growth, because the growth of trade in high-tecbgwlproducts tends to be greater due to
higher income elasticity, creation of new demaagtdr substitution of older products, greater
potential for further learning, and larger spilloveffects. Although this concept of
“technology” serves well for many purposes, it istatic concept, is ad-hoc, and is limited to
aggregated product groups. To overcome these sinairigs, the concept of “sophistication”
was developed by Lall, Weiss and Zhang (2006) aadskhann, Hwang and Rodrik (2007):
A certain good is classified as more sophisticated, higher the average income of its
exporter. The rationale for this index is that prod that are exported by high-income
countries have characteristics that allow high-wpg®lucers to compete in world markets.
These characteristics include, inter alia, techgwlotransport costs, natural resource
availability, marketing and infrastructure qualitythe sophistication index therefore
represents an indirect measure of an amalgam afiaus set of influences. This concept of
measuring sophistication is combined with the Upsldhcurve between specialization and
GDP per capita in UNIDO (2009). Countries diversify moving towards sophisticated
products, and reach the highest level of divemsiten by producing low- and medium-
sophisticated products. High-income countries sbeei by producing highly sophisticated
products (Figure 2.6).

7 Lall (2000:34-35) divides all products in the SIT&vision 2 (3-digit level) into primary producBR),
resource-based manufactures (RB) consisting oflagsed (RB1) and other products (RB2), low-techgylo
manufactures (LT) consisting of textiles, garmemt footwear (LT1) and other products (LT2), medium-
technology manufactures (MT), consisting of autaw@(MT1), process (MT2) and engineering (MT3), and
high-technology manufactures (HT), consisting eftélonic and electrical (HT1) and other (HT2).
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Figure 2.6. Specialization and sophistication
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2.2.3. The U-shaped structure of exports

For analysing the production structure of a coyrdigta on MVA are the most accurate, but
are only available at a relatively aggregated leVék studies discussed below instead use

export data, which are available at higher levédisaggregation.

When excluding the top quartile of the countriesoading to GDP per capita, Bebczuk and
Berrettoni (2006) confirm a U-shaped relationshgpnween export specialization and GDP per
capita. Klinger and Lederman (2004) confirm thisclwive for all countries and report a
turning point towards re-specialization at a higlegel than that for production data found by
Imbs and Wacziarg (20033.This leads them to conclude that “[...] the pattefreconomic
diversification observed by Imbs and Wacziarg isbably driven by patterns of international
trade flows” (Klinger and Lederman, 2004:21), whtbley denote as “trade-driven economic
diversification”. However, this conclusion is quesiable, because it might also be reasonable
to conclude that export patterfisilow production patterns, implying that countries first
develop their production portfolio nationally antdetn enter the global market. Sunset
industries, on the other hand, might still expoespite declining production. A similar
conclusion is also drawn in UNIDO (2009:12).

18 Klinger and Ledermann (2004) use export data fetnComtrade (2008) at the SITC 3-digit level (ardun
175 commodity groups), HS 4-digit level (arounddDZommaodity groups) and HS 6-digit level (around
5,000 commodity groups) of aggregation.
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Klinger and Lederman (2004) extend their analysisdnsider whether diversification takes
place within existing products or sectors or thitougtroducing new sectors that have not
been exported before and are therefore “discovétem’ be profitable. They find that
economic discoveries in the 1990s did not only tplkeee in “modern” sectors, but also in
sectors that are considered “traditional”, suctoaslstuffs and agriculture, with the highest
level of discoveries in chemicals. The relationshgiween discovery events and GDP per
capitZ® appears to be an inverted U-curve, but highly icevo the left, indicating that the
initial stage of diversification is driven by disaries, whereas the subsequent stage of
diversification is driven by dispersing productibmmong goods that are already produced.
Surprisingly, sectoral discovery activity and inaiper capita are not significantly different
across industries. This indicates that economicodisry activity isnot driven by the process
of structural transformation, as this would only the case if discoveries in “traditional”
labour-intensive sectors peak at low levels of dgyaent, whereas discoveries in “modern”
capital-intensive sectors peak at high levels eketigpment. Klinger and Lederman (2004:29)
conclude that “[...] developing countries are notited to discoveries in certain sectors based

on their level of development.”

In a subsequent paper, Klinger and Lederman (2GQ&her investigate the idea of
diversification by splitting diversification intmside-the-frontier-innovation, i.e., discovering
the profitability of an existing product, and oretfrontier-innovation, i.e., invention of new
products measured by new patents. Figure 2.7 peet®ir empirical results of the evolution
of discoveries (dark solid line), patents (dashed)land overall specialization (grey line) in
relationship with GDP per capita: Low-income coigdrintroduce new products mainly
rough discoveries, but as GDP per capita growsatheunt of discoveries decreases while

the amount of new patents rises. Parallelly, treraV/specialization follows a U-curve.

19 The term “discovery” in this context was estat#idpy Hausmann and Rodrik (2003) to denote the
production of a new good that does not necessstely from innovation but from entrepreneurial cogyi
from abroad. This is particularly relevant in tlmntext of developing countries. Klinger and Ledenr{2004)
define a “discovery” when the export level of aguwot was below US$10,000 in 1992 and above
US$1,000,000 during the period 2000-2002.

20 Measured in constant US dollars.

L Klinger and Lederman (2004:23) indeed use the tepneduction” and not “exports”, although their dysis
is based entirely on trade data.
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Figure 2.7. Diversification and innovation
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Source: Klinger and Lederman (2006:15).

A similar approach is to directly separate exports differences at the extensive margin, i.e.,
differences in the number of product lines, and“theensive margin”, i.e., differences in the
amount exported among the same number of prodings. IHummels and Klenow (2005)
find that the extensive margin accounts for 62 @erof the greater expoffsof larger
economies. Carrere, Strauss-Kahn and Cadot (20@tHef investigate this idea by splitting
not just the exporvalue but also exportiversification into diversification at the extensive
and intensive margins, i.e., diversification duethe addition of new product lines and
diversification due to a more equal distributiorthin a constant number of product lirfés.
They confirm a U-shaped relationship between natiomcome and export specialization for
pooled and between regressions, but not for witluatry regression, with the turning point
found to vary among specialization measifess a separate exercise, Carrére, Strauss-Kahn
and Cadot (2007) show that the U-curve is dominateadhanges in the extensive margin,
e.g., the opening and closing of new product liffégure 2.8). Unsurprisingly, countries with
a higher share of raw material exports are moreialeed, providing some support for the
Dutch Disease hypothesis. However, controllingrew material exports does not affect the
turning point, which shows that the non-linear shap indeed a feature of the overall
economic development process rather than a refledf the existence of primary-product

exports.

2 Measured at the HS 6-digit level for 126 exportard 59 importers.

Z Carrére, Strauss-Kahn and Cadot (2007) use edptatfrom UN Comtradeoos) on the HS 6-digit level and
calculate the Gini, Theil and Herfindahl indicegcliding countries with a population below 1,00@00
increases the level of the turning point. Includiimge effects (year dummies) to control for globlabcks like
high commodity prices does not alter their results.

4 Carrére, Strauss-Kahn and Cadot (2007) suggeshinaon-existence of a turning point when accagrior
country fixed effects may result from the shortgispan covered.
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Figure 2.8. Extensive margin (“between”) and intenise
margin (“within”) components of specialization
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Source: Carrére, Strauss-Kahn and Cadot (2007:39).

The relationship between production or export diferation and economigrowth is of
additional interest as it adds a time-dynamic pesSpe to the otherwise static
diversification-income-analysis. Al-Marhubi (2008hows that when controlling for other
determinants, countries with a relatively highepax diversificatiof® experienced faster
growth. Lederman and Maloney (2003:15) providehertevidence for a positive effect of
export diversification on the growth of GDP per itaphat is robust to including other
explanatory variables. Hesse (2008) finds a negadivd linear relationship between export
concentration and GDP per capita growth. Agosir0{2Qdevelops and empirically tests a
model of export diversification and economic gromdhd finds that the introduction of new
exports accounts for the main share of sourcesaf@mic growth in countries that are below

the global technological frontier.

2.2.4. Criticisms on the U-curve

In his comment on Imbs and Wacziarg (2003), De Bitis (2004) raises a number of
criticisms on their approach and methodology. Hegsoout that there are two different
phenomena at work — diversification and structwwhhnge — which should be treated
separately. Sructural change means — in general terms - diversifying away from
specialization in the agricultural sector by emgriindustrial activities and eventually
specializing in services. This movement emerges dscurve, because it includes a stage of

diversification characterised by more or less eghakes of the three sectdmsversification,

% He calculates a simple form of relative diversifion using export data on SITC 3-digit level, exiihg
countries which account for less than 0.3 percétiiecountry’s total exports.
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De Benedictis (2004) claims, is a short- to medtenm process of variations within sectors
considered at a high level of disaggregation. Tuwa any diversification not resulting from

structural change, one needs panel data with a lbighl of disaggregation and where the
number of sectors exceeds the number of observad,yehich is quite different from the

dataset used by Imbs and Wacziarg (2003), who usega number of years and a small
number of sectors. Therefore de Benedictis, (200do8icludes that “[...] they [Imbs and

Wacziarg, FK] in fact melt together structural charand diversification, short and long run,
industrialization and efficiency from specializatioNe believe that instead of strengthening
their results, their robustness analysis confouthés possible causes of their result.” (De
Benedictis, 2004:8) This critique is underpinnedtiy observation that the upward-bending
part of the U-curve for manufacturing is less distithan the one for economy-wide data,

presumably due to the exclusion of structural cleanghe first case.

De Benedictis (2004) furthermore suggests the usdgexport data instead of production
data, as the theoretical arguments for nationah@wic concentration refer to efficiency
advantages due to international specialization. Uses different settings for the non-
parametric approach to show that the relation betwdiversification and GDP per capita is
highly nonlinear, with alternating phases of divfezation and concentration along the path of
rising GDP per capita. When using country fixedeef§, diversification always increases
along the path of rising GDP per capita, but thésatronship is influenced by other

explanatory variables, such as the size of the tcpu(GDP or population), the level of

openness, and the quality of institutions.

De Benedictis, Gallegati and Tamberi (2003) comnmntimbs & Wacziarg (2008 by
pointing out several potential problems, among thbe understanding of “specialization”
itself. Although a country will specialize in lingith comparative advantage according to
Ricardian theory, this does not automatically imfiigt itsoverall degree of specialization
will increase. This idea is illustrated in Figur® 2where a country can produce two different
goods, A and B. Assume that under autarky the cpyrbduces more of good A than of
good B, which is marked by point 1. When the coprdpens up for trade, it receives
production incentives from abroad via price sigrthist motivate it to shift production to a

higher proportion of good B, indicated by point Phis country has thus increased its

% Imbs and Wacziarg (2000) is an earlier versiolndfs and Wacziarg (2003).

22



specialization in good B, but its overall speciafian hasdecreased. Assuming that the
international price signal shifts the country torp@ then an overall specialization index will
first show a decrease in specialization, followgddsspecialization, thus creating a U-shaped
path. Therefore, specialization in exports does netessarily equal specialization in

production.

Figure 2.9. Specialization in a
two-good world

A

B

Source; Adapted from De Benedictis,
Gallegati and Tamberi (2003:28).

An additional problem mentioned by De Benedictig)l&ati and Tamberi (2003) is the use
of employment shares to calculate specializationges this implies the assumption of
identical production functions across countrieses; isame employment shares correspond to
the same production pattern — which is questiondbhey therefore employ export ddta
only and confirm a U-shape relationship betweeroebgpecialization and GDP per capita for
an average country, albeit with a weak re-spegitiim part® In particular, they find that the
level of GDP per capita affects the level of spieadion for low-income countries, while the
average intercept term, and therefore the coumtegific effects, is more important when

explaining the level of specialization in mediumdéahigh-income countries.

In a subsequent paper, but using the same dafdseBenedictis, Gallegati and Tamberi
(2008) employ a fixed effects generalized additmedef® and find no evidence for a
re-specialization trend. They conclude that thecameentration observed by Imbs and

Wacziarg (2003) therefore may not be linked toaradluced specialization.

27 SITC 4-digit level, 786 total sectors but restitto 539 manufacturing sectors, 1985-1998, 39tcesn GDP
per capita in constant PPP dollars.

8 Fixed effects rolling regressions to account fourttry-specific fixed effects. This method produnese
robust results, but is not described here furtheit is not used in this analysis.

%9 This method allows for combining fixed countryesfts with a non-parametric smoothing function.
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An important criticism of the standard measuresspécialization is that they implicitly
measure the deviation from a rectangular distrdmtivhere each sector or product has the
same share in total production, exports or emplaymEhis shortcoming can be resolved by
using the concept of “relative diversificatior(Amiti, 1999). The following example
illustrates the difference between absolute anditive diversification as well as the
conceptual shortcoming of absolute diversificati@Qunsider a simplified world with three
different goods and a small country that expores¢hgoods with a certain distribution to the
rest of the world at time Assume a specific distribution of exports, ascdbsd in Table 2.2
for two periods of time, together with a constalutbgl distribution of exports, which should
equal the global distribution of imports.

Table 2.2. Example for absolute specialization aneklative diversification

Country X Country X World average at
at time t=1 at time t=2 time t=1,2
(percentage)  (percentage) (percentage)

Good 1 20 10 10

Good 2 30 40 30

Good 3 50 50 60

This country increases its export specializatioerotime, which would be reflected in a
higher value of the Gini coefficient. When thinkiapng classical terms of specialization and
volatility, it could be concluded that due to timeneased focus on a narrower set of products,
the country becomes more vulnerable to global deimstrocks. However, the country’s
export structure convergs towards the world’s impiructure, hence the country meets
foreign demand better than before, which might eeefficial despite being more specialized
in an “absolute” sense. Given the current interddpace of national economies, the idea of
relative diversification might be more meaningfan absolute diversification, because it is
sensitive to global changes, reflecting the faeit tthe economic situation of a country
changes when the global situation changes, e.@, tduchanges in preferences or in
technology. Amiti (1999) adds that relative spezatlon is a better option because trade
theories predict that trade liberalization willde@ach country to become more different from

its trading partners in terms of production andozig

24



De Benedictis, Gallegati and Tamberi (2007:11-12¢ the idea of revealed comparative
advantag® to quantify the idea of measuring theative diversification of manufacturing

exports> They run separate regressithor the linear and quadratic effects of GDP per
capita and find that countries diversify with rigiGDP per capita, with a more rapid change
found at lower levels of GDP per capita, lwithout an upward-bending part. Since they
explicitly criticise the U-curve discovered by Imbad Wacziarg (2003), it should be noted

that they include only 39 countries, while Imbs &fdcziarg (2003) include 99 countries.

Using US import data, Schott (2004) shows that igffization across products is not taking
place, as the same products are imported from higiddle- and low-income countries,

however he finds evidence for specialization witlgroducts, meaning that high-wage
countries export high-price products to the Unigtdtes of America (USA), i.e., Italy exports
sportswear that is capital or skill intensive, whChina exports sportswear that is labour

intensive.

For the countries of the European Union (B{Uno strong and general trend towards
specialization is observed. Specialization in patigun is increasing, but this is mainly driven
by large industries in big economies, stressingrtiportance of regional clusters. There is no
clear trend in production specialization in smatbmomies. Specialization in exports is
decreasing, and, in particular, large trade bakm@ee declining (Aiginger et al., 1999). The
increasing specialization in production is alsoasqu in Aiginger and Davies (2004), who
additionally reveal the surprising trend of decregsoncentration of industries among EU
member States in the 1990s. However, evidencevisufaof increasing relative specialization

in the EU is observed when a specific period aldérbberalization is analysed (Amiti, 1999).

Although there seems to be disagreement on théeegs of a re-specialization trend for
high-income countries, the majority of studies présempirical evidence indicating a trend to
diversify the production or export structure in kaveome countries. However, UNCTAD

(2008:22-28) finds that only 19 out of 50 Africaounitries experienced a decrease in their

%0 See section 3 for methodological details of thealysis.

31 SITC 2-digit (around 50 manufacturing products) dndigit level (around 500 manufacturing productd)ey
restrict the dataset to manufacturing to avoiddsdmked to geographical and geophysical chariatites.

32 Using a General Additive Model that allows onetanbine non-parametric and parametric components.

% The European Union comprised only 15 member Stté®e time of the cited survey.
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export specialization between 1995 and 280Bence dependency on a small number of
export products has increased since the liberaizaif the trade regimes in the late 1980s
and 1990s.

2.2.5. Theoretical explanations of the U-curve

The causality between export diversification and growth can poédly run in two directions:
On the one hand, the acquisition of new comparaotsantages can lead countries to enter
new markets and increase their income while, orother, countries with a low GDP income
per capita tend to have a comparative advantagdimited range of goods, as they lack the
skills or inputs to apply knowledge that alreadysexelsewhere. As GDP per capita rises, a
country becomes increasingly able to produce a mwidage of goods and compete in

international markets (Agosin, 2007:4).

In a working version of their paper concerning th&urve, Imbs and Wacziarg (2069)
propose a theoretical model which endogenizes tdges of diversification via trade forces
(Figure 2.10). Each country produces only the subgall potentially producible goods in
which it is most productive, i.e., which can beduoed cheaper than imported products. As a
country catches up with the global technologicahfier, its aggregate productivity rises, and
so does the number of goods that can be produceddtially at competitive prices, thus the
country diversifies (represented by a shift fromioAB in Figure 2.10). But as infrastructure
improves, transport costs fall, which leads to erel@se in the prices of imported goods. As a
result, the number of domestically produced gooelsr&hses, so concentration rises again
(indicated by the movement from B to C in Figurg®. In other words, “[...] the presence of
transport costs forces diversification beyond comjpee advantage.” (Imbs and Wacziarg,
2000:11).

34 Based on a Herfindahl-Index applied to SITC 34digita, including only products whose national ekpo
value is higher than US$100,000 or represent nfame 0.3 percent of total national exports (UNCTAD,
2008b).

% Imbs and Wacziarg (2000) is an earlier workingsi@t of Imbs and Wacziarg (2003). The theoreticatiet
presented in the earlier version is not includethelater published version.
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Figure 2.10. Specialization and transport costs
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Source: Adapted from Imbs and Wacziarg (2000).

Linking the financial sector with the real sectonstitutes a different theoretical explanation:
When a country does not have access to globaldiabmarkets that could alleviate potential

negative sectoral shocks, the only way left to dinsiwe potential effects of a sectoral shock is
to diversify production across sectors. Once a tguhas gained access to the global
financial market, sectoral diversification is nader required to spread the risk. At this stage,
the country can experience the advantage of sjpetiah due to economies of scale via

international division of labour (Saint-Paul, 1982)

Batista and Potin (2007) employ a Heckscher-Ohlodeh to explain the potential causes of
the U-curve: Countries with a low capital-laboutioga— mainly low-income countries —
specialize in the production of labour-intensiveod®, countries with a high capital-labour
ratio — high-income countries — specialize in thedpction of capital-intensive goods, and
countries with an intermediate capital-labour rairoduce both types of goods. Figure 2.11
displays these different production paths: For toes with a minimum amount of capital,
the value added per worker in the labour-intengiwed (the dotted line in Figure 2.11) first
rises steeply with rising capital intensity, whilalue added in the capital-intensive good (the
solid line in Figure 2.11) remains at zero levefteA reaching a point of maximum value

added per worker in the labour-intensive sectae, \thlue added per worker in this sector

% saint-Paul (1992) finds the equilibrium with higliimancial integration and specialization of tectuyy more
“appealing” than the equilibrium with lower finaatintegration and a diversified production teclogy,
because “[...] we tend to think that financial maskate the most appropriate instrument for such a
diversification.” Saint-Paul (1992:764) Howeveristbpinion can be questioned, especially in viewhef
2008/2009 global financial crisis.
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declines with rising capital-labour ratio, whileetlvalue added per worker in the capital-
intensive sector rises until the country is fulpesialized in capital-intensive goods. Figure
2.12 shows the resulting U-curved relationship leetwspecialization on the vertical axis and
capital-labour ratio on the horizontal akfsBatista and Potin (2007) find that neoclassical
factors — capital accumulation through the Rybddffiseffect, changes in relative prices,

biased technological change — account for at least third of the evolution of economic

specialization, leaving the rest for other explema like economies of scale and risk
diversification. The textbook-HO-model model theymoy is based on several assumptions
such as constant returns to scale, access to e tsghnology by all countrié$ small size

of countries, free trade between countries, andodyztion where only two factors (capital

and labour) are used to produce the two types odigo

Figure 2.11. Production patterns Figure 2.12. Herfindahl index
in the 2x2 HO model in the 2x2 HO model
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Source: Batista and Potin (2007:6-7). Source: Batista and Potin (2007:6-7).

2.2.6. Other determinants of diversification

The discussion on the U-curve has also stimulagednesearch on thdeterminants of export
specialization and diversification, as the levelspkcialization is most probably not only
determined by economic income, and the U-curve tmgh be robust when controlling for

other potential determinants.

3" The classification of goods into capital-intensdrdabour-intensive is taken from Schott (2003 eveas data
on manufacturing investment, labour and value adds@ taken from UNIDO at the 3-digit level of ISIC
Revision 2. The 28 sectors were aggregated intetfrs like in Koren and Tenreyro (2004). Theyaialte
Herfindahl indices decomposed into change withtias and change between sectors (i.e., due tofisiif
labour-intensive to capital-intensive).

#The Rybczinski effect shows that an increase iretidowment of one production factor causes a niane t
proportional increase in the output of the good tis@s this factor intensively (Krugman and Obditfel
2006:60).

39 Schott (2003:11) notes that assuming same techiesldor all countries might be problematic, ashit
industry capital intensity varies substantiallyass countries.
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Bebczuk and Berrettoni (2006) find that richer, enefficient, more stable and more open
countries tend to specialize rather than diversifgir exports'® Surprisingly, variables
typically associated with good macroeconomic penmce (GDP per capita, exports to GDP
ratio, investment rate, credit and infrastructae correlated witlspecialization, which goes
against the idea that export structures diversifiynd) the process of economic development.
They interpret these results as evidence for stipgoan individualistic view in which
entrepreneurs wish to take advantage of speciaizbtased economies of scale when
macroeconomic risks are low. Unsurprisingly, exprtof manufacturing products are more
diversified than fuel exporters. Regional dummmmsSouth America and Africa account for a
big share of specialization, which are not expldibg measurable macroeconomic facfors.
As countries, on average, move towards increaseztdiiication over time, despite different
macroeconomic stability situations, Bebczuk andr&ewni (2006:15) conclude that it is not
volatility per se that drives diversification, bile “[...] desire to unburden themselves from

the primary product dependence.”

Osakwe (2007:20) tests whether aid inflows, gednyyapnd resource endowments help
explain Africa’s lack of economic diversificatiéf,while controlling for infrastructure, the
level of development, macroeconomic policy, edwcatnd the quality of institutiof&.His
result§* show that there is path dependence in the diveasiin process. Infrastructure and
institutions have a positive impact, whereas aigl danegative coefficient. Surprisingly, the
ratio of arable land to total land has a positmpact on diversification, and geography has no
influence at all. However, Osakwe (2007) does rwtsaer a non-linear influence of any

determinant on specialization.

In their analysis of product discovery, Klinger abederman (2004:34-35) find that export
growth has a significant and positive impact ondpid discovery, indicating that export-
promoting strategies are also discovery-promotiNgvertheless, absorptive capacity is

negatively correlated and barriers to entry aratpety correlated with discovery, which is

40 Using 2-digit SITC export data (69 sectors).

“1 Although not admitted by Bebcuk and BerrettoniQ@)) the coefficients of the regional dummies caalkb
result from macroeconomic factors that are notudet in their regression.

2 Although Osakwe (2007:17) uses only the sharearfufactures in total exports as a measure of
diversification, the potential explanatory factamght also apply to a broader definition of divéicsition.

3 Instrumental variables for institutions are thenber of telephone lines per 1,000 persons, petaapmiome,
inflation rate, literacy rate and durability of fimdal regime.

4 Using the System Generalized Methods of Momemeession method.
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surprising, and lends support to the market failoypothesis described in Hausmann and
Rodrik (2003).

2.2.7. Implications for development policy

The implications for development policy, resultifiggm the discussion outlined in the
previous chapters concerning the stages of diveasibn, are immense. The common notion
of specializing in what one does best as a wayctm@mic prosperity and hence poverty
reduction seems to be substantially wrong. “Whatévis that serves as the driving force of
economic development”, Rodrik (2007:103) concluftesn Imbs and Wacziarg (2003), “it
cannot be the forces of comparative advantage mgeationally understood. The trick seems
to be to acquire mastery over a broader range tofitees, instead of concentrating on what
one does best® The misconception of comparative advantage in dbistext is the idea of
interpreting it as a static concept rather thawreachic process. These insights might not be a
big surprise, but according to Rodrik (2005), gaiagt what was taught over the past four
decades in North American Universities in Econondiostorate programmes, namely, that a
country must specialize according to its compaeasidvantages in order to get rich and free
itself from poverty.

The seminal study of Imbs and Wacziarg (2003) foegenot only had a huge impact on the
academic discussion, but is also influencing iragamal development policy. In the recent
Industrial Development Report (UNIDO, 2009), thecutve serves as a justification for the
“new structuralist” view that what a country maraifaes matters for growth. The crucial
guestion is why and how diversification in low-imse countries is taking place. Is it a result
of market forces that might stimulate diversificatithrough competition or trade, or can
diversification only be achieved through public eamic policy? In the latter case, market
forces might better serve as an explanation of deelining trend and eventual turn of
diversification. After diversifying an economy thugh industrial policy and thereby reaching
a certain level of GDP per capita, the influencemairket forces increases and inefficient

branches of the economy shrink.

> See also Rodrik (2007¢:9-10) for a similar conicns
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The current paradigm of liberalising an economy angsting in human capital to exploit
existing comparative advantages in simple actwitigay generate economic growth in the
short run, but once the initial “easy” stage of @ximg is completed, significant technological
upgrading and deepening are required to contineegtiowth trend (Lall 2000:30). The
resulting question is therefore, why some countmesage to develop a broader range of
products than others. The answer to this questitirshed light on the matter of the “right”
industrial policy?® Rodrik (2007:100, italics in original) proposesath[tlhe nature of
industrial policies is that they complement — opgras would say ‘distort’ — market forces:
they reinforce or counteract the allocative effabtist the existing markets would otherwise
produce. [...] [The] analysis of industrial policyeus to focus not on the polioytcomes —

which are inherently unknowable ex ante — but dtirggethe policyprocess right.”

On its website, the World Bank is utilizing thedings of Imbs and Wacziarg (2003) and
Rodrik'” as a motivation for its New Industrial and Inndeat Policy, which aims at
facilitating “[...] learning and self-discovery ofigate sector actors [...] [to] acquire mastery
over broader range of activities, not just conaetron what one does best [...].” (World
Bank, 2009)

But why would this process of learning and seliedigery need any support through industrial
policy? One answer may lie in market failures tigtowexternalities. Hausmann and Rodrik
(2003) apply the idea of information externalitiegproblems faced by developing countries.
Their challenge is not to develogw products or processes, but to discover that aioert
product or process, which is already well establisin world markets, can be produced
locally at low cost. Most knowledge is tacit, meapithat it cannot be formalized and
transferred to other countries. The innovators @& yoods and processes can be protected
through an intellectual property right regime, latinvestor who discovers the profitability
of an existing good does not receive such a priotecso the private returns to investment in
discoveries lies below the social returns — a é&adaire policy would therefore create too
little investment initially. Entrepreneurial effortand therefore investment — is also required
to adapt a product that is already produced dopadistito the “taste” of potential foreign
markets. An example is wine production in Chilen&/has been produced in Chile since the

“® Rodrik (2007:100) generally defines “industrialipg’ as “policies for economic restructuring”.
“"World Bank (2009) does not mention specific pudtiiens of Dani Rodrik, but puts a link to his cotied
publications.
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16" century, but has only been exported since 1985 afttrepreneurs introduced modern
techniques and uncovered foreign demand patterpssiA and Bravo-Ortega, 2007:11-25).

Rodrik (2007:107-109) describes coordination fatuas another type of externality relevant
to the discussion of economic diversification. thtgra new economic activity depends to a
large extent on the surrounding infrastructure atiebr supporting institutions, which have a
high level of fixed costs. An individual producerigit not know in advance if their
investment will be profitable and will therefore Ipeluctant to invest in upstream and
downstream activities. A similar way to interpredocdination failures in the context of
development theory is connected to economies déssdhe so-called big push models of
economic development assume that low-income casare in a trap of low productivity
created by an absence of economies of scale. A iy to combine coordination failures
with the thinking of economic diversification isettcluster approach, which describes the
instruments to be used by governments to fostedévelopment of some specific sectors of
the economy. Again, a process of clustering of rewerging economic activities can
theoretically be achieved within the private seetimne, but this is probably not the case for
low-income countries. One way to overcome theserdioation failures is for the
governments to promise subsidies for the casetlig@ttivestments are not profitable. If this
expectation of a bailout in case of failure is doéx] then investments will take place and the
likelihood of an unprofitable investment will be alinex-post, which will make the ex-ante
promised subsidies obsoléfeObviously, this method of promoting economic dsifcation

is open to moral hazard and abuse, and such polstsuments were blamed for the Asian
financial crisis of 1997. Noteworthy, the same giek that were attributed as the root cause
of the Asian crisis, Raffer and Singer (2004:148)np out, were previously praised as the

reason for the preceding enormous growth rates.

Above all, successful policies for economic diviication cannot be a top-down process with
a static set of rules for the private sector. Al dhe private sector is fully informed of the

problems to be solved, economic policy needs tatersome form of strategic collaboration
and coordination between the public and privatéosse¢Rodrik, 2005:20-21).

“8 This solution also applies to overcome informataternalities, where the key lies in encouraging
investments in the modern sector ex ante, buttionaize production ex post (Hausmann and Rodrik,
2003:7).
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Having outlined the intensive discussion concerrting existence and interpretation of a
general pattern in diversification or specializatiof economic activity, the subsequent
quantitative sections focus on the core of thisulision, namely, whether countries follow a

specific trend of diversification and/or speciatiaa.
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3. Data and methodology

3.1. Measuring absolute product specialization

Several specialization (or diversification) measuaee calculated for each country and year
for each export and MVA dataset. The Gini coeffities a commonly used measure of
diversification. A Gini value of zero equals petfequality, whereas a value of one indicates
a maximum unequal distribution, i.e., one sectgoroduct line accounts for the total value of
production or exports, whereas all other sectons gimduct lines) have zero values.
Geometrically, the Gini coefficient can be intetpkas the ratio of the area between the line
of perfect equality and the Lorenz curve to theaakthe triangle between the line of perfect
equality and the diagram axes. Figure 3.1 showsstylzed Lorenz curves for the income of
population groups — for which the concept of theenz curve was initially developed (cf.
Lorenz, 1905) —, wherk(1) displays a more equal distribution of income th#p). In the
subsequent analysis, sectors or products are nstghd of population groups, and MVA or

export values instead of income.

Figure 3.1. Stylized Lorenz curve
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Source: Ray (1998:180).

The Gini, Theil and Herfindahl indices are calcathiccording to Carrere, Strauss-Kahn and
Cadot (2007:6-7). For each country and year, tlelymts are sorted in increasing order of

their value added (or export valuesuch that thag, <e,,, for all product linese, with K

denoting the total number of product lines. Omgtaountry and time subscripts, the formula

for the Gini coefficient is given by

G=1-3 (E, -E_)(2k-1)/N|. (1)

k
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whereEy, the cumulative value added (or export) shares peawritten as

E, =-"21—. 2)

®3)

where S, = % (4)

i=1
is the share of product or export likén total value added or exports. This Herfindatdex

is normalized to range between zero and one.

As third measure, the Theil entropy index takesoine

16, (&
T=— —| = 5
2 n(uJ ©
D&
with U= k:ln . (6)

Similar to the Herfindahl Index is the Hirschmandx, which is given by
HE = > (s ) (7
k=1

Additionally, the number of active product lines.j observations with a value greater than

zero, is also used to capture the extensive maifgiiversification.
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3.2. Measuring relative product specialization

Using standard distribution measures that desadééations from uniform distributions
might not be sufficient to describe the evolutidntlte economic structure of a country, as
described in section 2. To capturtative specialization, De Benedictis and Tamberi (2004)
use the Balassa Index (BI) of revealed comparaiix@ntage:

S
Bl = ¢k Sk (8)
eC eW

wheree denotes exports; denotes a specific country, the whole world, and a specific
product. The BI therefore measures — for each secthe ratio of a sector’s share within a

country relative to the global share of that seutibhin total exports.

The Bl can also be written as

e
Bl = ¢ / & @)
ew,s ew

which can be interpreted as the ratio of a coustsyiare of sectoral export to the country’s
share in world exports. When a sector has a Bl @looe, it reveals a comparative advantage
in that sector. To calculate an overall Bl of amoy, the respective medians of the sectoral
Bls are more suitable than the means due to themsgss of a country’s Bls. A high median

Bl implies that a country has revealed comparatantage in a large share of sectors.

Two additional measures of overall relative spéxagion are calculated following De
Benedictis, Gallegati and Tamberi (2007). Firsteragorting the observations of each country
by the Bl in ascending order, the relative Giniftiorent*® is given by

LN

(p-a)
rGini="=2 (10)

n-1

Zpi

i=1

n-

whereq; andp; are cumulated shares of the numerator and dentmmiafBl (equation 8),
thus the cumulated national and world sectoraleshéecond, the Theil Index can be also be

modified to account for relative specialization:

49 Also called “country Gini” in some studies.
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Y I E
relTheil = ) —k|n(iJ (11)
= e \f/F
whereeg, denotes country exports in seckpfy is world exports in sectds, E is total exports
in the country, andF is total world exports. The relative Theil Indextierefore a weighted
sum of the logarithms of sectoral Balassa Indiceith weights represented by country

sectoral shares.

Al-Marhubi (2000), UNCTAD (2008b) and Albaladejo (0 use the sum of the differences
of the national and world sectoral shares as auneas relative specialization:
2 |Me =]
DI, =* — — 12
T (12)
wherehy is the share of commodity in total exports of countrg, andhi is the share of

commodityk in world exports?

3.3. Econometric methods

Panel data sets, which are a combination of crogstcy and time-series datasets, are used
throughout this study. One major advantage of pdat over either cross-country or time-
series data is that if the explanatory variables anoss-country regression are correlated with
other unobservable variables, then the least sguarefficient estimators are biased. This is
most likely the case in the data used in this stadya large number of factors are expected to
determine the specialization level of countries|uding factors that are static over time, such
as country size and geography. Using the panektate; the effects of unobservable
correlates may be eliminated by looking at firdfedtences or deviations from the country

means.

Following Greene (2003:283-303), the basic pan& daodel with constant coefficients can

be written as

Yo = XqB+za+&, (13)

0 Note, the formula in Al-Marhubi (2000:560) has #igsolute value bars on different positions, buhjn
opinion it is only correct as reported here.
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wherez. contains a constant term and a set of countryHspeariables, andt andt denote
the country and time dimension, respectivelyzlicontains only a constant term, then the
panel structure can be neglected and Ordinary L®asares (OLS) provides consistent and

efficient estimates of the constanand slopes. This method is called pooled regression.

If z. is unobserved but correlated wil then the model takes the form
Yo =Xy Bta, +&, (14)
where a, = z.a specifies an estimable country-specific constamhtelhis so-called fixed

effects regression can be estimated by either divadu country dummies in the pooled
regression or by estimating the model using demiatirom the group means:

Yo = Ye = (Xct -X )/ﬁ"' Eq ~ & (15)

Fixed effects regression can be interpreted assamaion of the variation of an “average”
country. The results on the fixed effects regressi@nhighly relevant in the context of this
study, as they indicate whether the specializapaths of countries follow individual
U-shaped curves, which might not be observable poaled panel, because the difference

between the average levels of countries might ogtwe variation within each country.

To capture the variation of the time-invariant meahsountry’s specialization patterns, the
so-called between effects regression takes the form

Ve =X Bra+ég, (16)

If the unobserved individual heterogeneity can ksumed to be uncorrelated with the

included variables, then the so-called “randomatéfeapproach can be used:
yct = X::tﬂ ta+ uc + gct (17)
whereu, + &, can be treated as a composite error ternu; @annot be estimated separately.

Contrary to the pooled regression above, this caigerror term violates some assumptions

of OLS, with Generalized Least Squares being tis¢ lbeear unbiased estimator.
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The general parametric specification to verify thestence of a U-curve is to regress
specialization on GDP per capita and squared GDRgmta:

Soecialization, = S, + B, [GDPperCapita, + 3, [GDPperCapita’; + &, (18)
where ;1 is expected to be negative afigto be positive, as the sum of a negative linear
function and a positive squared function equalsaitye, though only when the turning point
lies within the range of GDP per capita. The turnpaynt is calculated by setting the first
derivative of (18) with respect to GDP per capttaéro and rearranging:

GDPperCapita™™" = _ A
2p3, (19)

Non-parametric curves were calculated using thedssaprocedure (cf. Imbs and Wacziarg,
2003). The general idea of non-parametric smootprogedures is a local linear least squares

problem,
rpviﬁni{[yi - a = B - x)wlx - x;h)} (20)

where the right part is the positive symmetric lekrfunction with a maximum at zero and
decreasing with distance fror) therefore giving less weight to observationsHertaway
from x. The fixed smoothing parameteselects the bandwidth of the smoothing function. A
advantage of this method is that it allows one t@ndconclusions about the shape of the
relationship between two variables without imposingtructure on the functional form. An
obvious disadvantage is the higher computation&nsity. It should also be noted that the
selected bandwidth has a large impact on the sesbtiined, and one should be aware of the

potential to “over-smooth” or “under-smooth” thetala
3.4. Overview of the data
This study brings together four different datasetsh one dataset for industrial production

and three datasets for exports. Data on MVA arertdkom UNIDO (2006) using the ISIC

revision 2 nomenclatuté at the 3-digit level, corresponding to 28 differemanufacturing

*1 The International Standard Industrial Classifieat{ISIC) is a system for classifying economic pretibn,
while the Standard International Trade Classifaa{iSITC) as well as the Harmonized Commodity
Description and Coding System (HS) are used tsiflasade flows. As the total variety of produaisrease
over time through innovation, these systems undexgisions every few years. In every nomenclatalle,
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sectors, where data are available from 1963 to 38%port data are obtained from the UN
Comtrade (2008) database at the 5-digit level (B8&-zero product lines) of the SITC
Revision 1 classification, and the 6-digit levelO non-zero product lines) of the HS
1989/92 system, as well as the dataset of Feeesih (2005), who created a database at
SITC Revision 2 (4-digit level, 1,069 non-zero pwod lines) that has been corrected for
errors by comparing export and import data and dpjuding national databases. Each of
these datasets has particular advantages and digades: The HS dataset has the highest
level of disaggregation, but covers the shortesbdg1989-2005), the Feenstra dataset has
been corrected for errors and covers a longer g@e(i®62-2000), but is much more
aggregated. The SITC dataset covers the longestgpan (1962-2006), with an aggregation

level similar to the Feenstra dataset (Table 3.1).

Table 3.1. Datasets on exports and MVA used in thgtudy

Number of

Variable Source Countries Period

Exports SITC Revision 1, 5-digit UN Comtrade (2008) 212 1962-2007
Exports HS 1989/92 UN Comtrade (2008) 185 1988-2007
Exports SITC Revision 2, 4-digit  Feenstra et al. (2005) 201 1962-2000
MVA ISIC Revision 2, 3-digit UNIDO (2006) 158 1965-2003

For MVA data, the dataset is modified so that thenber of sectors available through time
for each country is constant, which requires exdgdbservations on some sectors when
observations for a given country were not availdbleall years (cf. Imbs and Wacziarg,
2003:3). This approach is necessary since missaiges do not necessarily indicate zero
values, but may represent non-reported entriesausec UNIDO data are based on data
obtained from national surveys which do not alwegsger all economic activities. However,
some countries report an aggregation of specifitose — for example, food products and
beverages — into one larger sector. These variggeegation combinations differ between
countries, and there are several ways to deal timghissue. First, all aggregated sectors were

deleted, leaving only countries that do not aggeegactors at all and hence report on all 28

products are classified into product groups aedéfit levels of aggregation, where the number gifsdi
within the name of the category represent the leffaggregation. For example, in ISIC revision &egory
1552 (Wines) is a sub-sector of 155 (beveragesghib part of division 15 (Manufactures of foodgucts
and beverages) in category D (manufacturing).

*2|n this dataset, data from countries that alreaghprt their data in Revision 3 have been convereRevision
2 data (Yamada, 2005).
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sectors’® Second, as some specific combinations of secfipeaa in a substantial number of
countries, one can aggregate these sectorallircountries. Following the combinations
suggested by Koren and Tenreyro (2004:15-16), Hiasét we are left with has 19 sectors.
This latter method results in more observations tivhen using 28 sectors, but it also means
that data of countries reporting more than 19 sedace contracted, hence some information
is lost.

For export data, handling missing values is diffigrdoecause most missing values in fact
represent zero exports.Contrary to employment and MVA data, missing valtieerefore
have to be replaced by zero values to obtain amgalar dataset (cf. Carrére, Strauss-Kahn
and Cadot, 2007:7).

Data on GDP per capita are from World Bank (2008irng both constant 2000 US dollars to
exclude effects stemming from inflation and cons2005 international dollars at Purchasing
Power Parity (PPP) for better comparability acmsntries:> Other variables that are used

in the subsequent analysis are listed in Table 3.2.

Table 3.2. Explanatory variables used in this study

Variable Source
Capital-labour ratio Isaksson (2007)
GDP per capita (constant 2005 US dollars) World Bank (2008)

GDP per capita (constant international PPP dollars)

Capital stock Calculated using the perpetual inventory method using
World Bank (2008) data on Gross Capital Formation

Sophistication (constant 2005 US dollars) Calculated from UN Comtrade (2008) according to
Hausmann, Hwang and Rodrik (2006)

Share of oil exports in total exports (percent) Calculated from UN Comtrade (2008)

Share of exports in GDP (percent) World Bank (2008)

Share of agricultural value added in GDP (percent) World Bank (2008)

Share of MVA in GDP (percent) World Bank (2008)

Labour force World Bank (2008)

Land Area CEPII (2006)

Years of schooling Barro and Lee (2000)

3 Imbs and Wacziarg (2003) include countries withr@Jorted sectors in their fixed effects regression

% Gleditsch (2002) conducts an in-depth analysitherissue of missing values in trade datasets: Sois&ing
export values are actually non-reported positidees which can be obtained from the corresponiiuprt
values, as being done in the Feenstra datasetnérityi of missing values can be replaced by positiglues
through time-series methods such as interpolatigestimating lags and leads.

% The availability of GDP data in constant PPP dselia smaller than in constant US dollars howesetthis
study concentrates on using constant 2000 US dpliahile further results are presented in AppeiBiR).
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Population
Share of urban population in total population (percent)

Share of agricultural raw material exports in total exports
(percent)

Domestic credit to private sector (percent of GDP)
FDI inflows (percent of GDP)

Inflation, GDP deflator (annual percent)

Life expectancy (years)

Share of manufactured exports in total exports (percent)
Mobile phone subscribers (per 100 people)
Telephone mainlines (per 100 people)

Political instability

Absolute latitude of country centroid

OPEC dummy

Landlocked dummy

Island dummy

Regional Dummy (6 regions excluding Western Europe)

World Bank (2008)
World Bank (2008)
World Bank (2008)

World Bank (2008)
World Bank (2008)
World Bank (2008)
World Bank (2008)
World Bank (2008)
World Bank (2008)
World Bank (2008)
Polity IV (2007)
CEPII (2006)
Rose (2006)
CEPII (2006)
Rose (2006)
World Bank (2008)
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4. Econometric analysis

This section presents the results from the empiacelysis on the pattern of economic

diversification, based on the literature presentedection 2. Since the papers discussed
above employ different definitions of “specializati, different econometric methodologies

and different datasets, the conclusions from tlsésgies often differ or even contradict each
other. To be able to draw general conclusions tbhergit is imperative to conduct a thorough

econometric analysis, which combines and directiyngares the various methods and
datasets used.

4.1. Production of goods

4.1.1. Descriptive statistics

Although Imbs and Wacziarg (2003) have initiated tlecent discussion on the pattern of
diversification, their analysis leaves many quesi@pen. Production statistics, especially
concerning MVA, are based on national surveys atithates that might not reveal the true
economic activity of an economy, in contrast to exmlata, which are directly measured.
Even if surveys would cover all formal activity anspecific country, one has to be aware that

any conclusions of the results ignore informal ecoit activity.

It is also questionable whether using UNIDO datanabnbs and Wacziarg (2003), which
only cover manufacturing, allows one to obtain infation about the robustness of the
results, or whether this is something separatedaanot be compared to studies of the entire
economic activity of a country as De BenedictisO@0stresses (see Section 2). However,
their approach is used as a starting point forgbenometric analysis that follows in this

study.

For MVA data, the absolute Gini, Theil, Herfindaid Hirschman indices are computed as

described in section 3. Table 4.1 shows the tent miversified and ten least diversified

%6 All statistical results in this section, includitaples and figures, are based on the author’scatulations if
not otherwise indicated.

45



countries according to their Gini value in 19940rtugal, Austria and Argentina are the most
diversified countries, while Kuwait, Senegal andoGa are the most specialized countries.
This is somehow consistent with the U-curve hypsiheas the list is not entirely headed by
highest-income countries, although high-income twes like Austria and the United

Kingdom, still rank relatively high. However, aspected, the most specialized countries are

low-income countries.

Table 4.1. Ten most and ten least specialized couiels, MVA, 1994

Rank Country Gini Theil Herfindahl Hirschman
1  Portugal 0.44 0.33 0.03 0.25
2 Austria 0.46 0.35 0.03 0.25
3 Argentina 0.48 0.39 0.03 0.26
4 Korea, Rep. of 0.49 0.40 0.04 0.27
5  United Kingdom 0.49 0.40 0.03 0.26
6 Canada 0.49 0.42 0.03 0.26
7 Turkey 0.50 0.41 0.03 0.26
8 United States 0.50 0.42 0.03 0.26
9  Macedonia, FYR 0.51 0.43 0.03 0.26
10 Chile 0.51 0.47 0.05 0.28
32  Ethiopia 0.67 0.84 0.08 0.34
33  Honduras 0.69 0.93 0.11 0.38
34 Oman 0.70 0.91 0.09 0.35
35 Panama 0.72 1.09 0.15 0.43
36 St Lucia 0.73 1.05 0.11 0.37
37  Ecuador 0.76 1.26 0.18 0.46
38 Iceland 0.76 1.34 0.25 0.52
39 Gabon 0.77 1.19 0.11 0.38
40 Senegal 0.79 1.33 0.19 0.47
41  Kuwait 0.80 1.66 0.38 0.64

Table 4.2 presents summary statistics of the diieason measures and the economic
development measures. The variance of the Ginificaaft is quite high, ranging from 0.36
to 0.94, which indicates that the sample includememies that are very specialized in their
production as well as economies with a highly difexd production structure. The
population size of countries ranges from 140,000vier a billion. In terms of annual constant
GDP per capita, the sample ranges from very lowréig (US$92) to very high figures
(US$45,000).

57 After this year, the number of countries that repdl 28 sectors declines rapidly per year.
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Table 4.2. Summary statistics, MVA

Variable Observations Mean Std. Dev. Min Max
Gini 1869 0.58 0.11 0.36 0.94
Theil 1869 0.65 0.35 0.21 2.77
Herfindahl 1869 0.08 0.08 0.02 0.75
Hirschman 1869 0.32 0.09 0.23 0.87
Population 1866 4.17E+07  1.13E+08 139908 1.05E+09
GDP per capita 1757 7012 7887 92 45391
GDP per capita (PPP) 866 11768 9341 388 59893

The pair-wise correlation coefficients between 8pecialization measures in Table 4.3
indicate that all four measures are highly coreglaamong each other, indicating that they
quantify the same phenomenon. However, the grablucaelation matrix (Figure 4.1)
reveals that the specialization measures are motlated in a linear manner. For example, the
Theil Index discriminates more finely between coiast with lower specialization, while the
Theil and especially the Herfindahl Index discriaten more between countries with higher
specialization, therefore computing the correlatadrranks is more appropriate. Table 4.4
therefore presents ranks correlatnimstead of correlations between values, and indeed
indicates a very high correlation between the gpieeition measures.

Table 4.3. Correlation table, MVA Table 4.4. Rank correlation table, MVA
Gini Theil Herfindahl Hirschman Gini Theil  Herfindahl Hirschman
Gini 1.00 Gini 1.00
Theil 0.96 1.00 Theil 1.00 1.00
Herfindahl 0.83 0.95 1.00 Herfindahl 0.97 0.98 1.00
Hirschman 0.90 0.98 0.98 1.00 Hirschman 0.97 0.98 1.00 1.00

8 The Spearman rank correlation was used throughaustudy.
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Figure 4.1. Correlation matrix, MVA

e A .
gini ’ f
24 f 4 R
theil '
14
4..

Ea\. /,‘" herfindahl /
. s
.6 - * .

A 4 hirschmann

.44

4.1.2. Non-parametric results

T
> o o =

The following figures show the scatter plots of estpdiversification measured by the Gini

coefficient and a country’s income per capita lanelasured using both constant US dollars
and constant PPP dollars. Observations from alilabta years are included, but countries
with a population with less than a million peopte axcluded to avoid specialization effects

that are purely a result of small country size.

Figure 4.2 shows a pooled panel scatter plot, aleyears and countries in one plot, for all
countries that report 28 sectors together with @allp weighted scatterplot smoothing

(Lowess) curve. The same relationship is presemtétdgure 4.3 for the sample of countries
that report data for 19 industrial sectors. Coestrwith the lowest GDP per capita are
relatively specialized, and this specializationrdases rapidly with economic growth. The
decrease in specialization then becomes flattertamd towards increased specialization at
high levels of GDP per capita. This supports thsuagtion of a U-shaped relationship

between concentration in production and economieldpment, although the shape of the
curve resembles an “L” rather than a “U” shape. Ewer, any preliminary conclusions have
to be treated with caution, because the Lowessecamoothes over the pooled panel of

countries and years, thus mixing between- and matiountry effects.

48



Figure 4.2. Specialization of MVA, 28 sectors Figure 4.3. Specialization of MVA, 19 sectors
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Figures 4.4 (for 28 sectors) and 4.5 (for 19 segt@whow the relationship between
specialization and GDP per capita measured in aoh§tPP dollars’ a measure commonly

used in the existing literature (in particular, krdnd Wacziarg, 2003). Although the resulting
Lowess curve has a much more distinctive U-shapenwdompared with the results using
constant US dollars, the upward-sloping part setente driven by a small number of highly
specialized high-income countries. Note that theecage of PPP dollars is lower than for

constant US dollars.

Figure 4.4. Specialization of MVA, 28 sectors, Figure 4.5. Specialization of MVA, 19 sectors,
PPP dollars PPP dollars
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%9 United Arab Emirates is excluded when using canid®®P dollars as it is an extreme outlier.
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When countries are classified according to thegoine group? an interesting picture
emerges (Figure 4.6). The observations of low-ire@ountries are scattered across a wide
range of specialization values, ranging from bela% to above 0.8. Lower middle-income
countries are similarly spread, but with fewer ataaBons at higher levels of diversification.
Upper-middle income countries seem to be much ndorersified on average than lower
middle-income countries, and high-income OECD coestare also more highly diversified,
with a slight upward trend. Only high-income non<CIE countries do not fit into this picture.
These observations are scattered across the wbebtrsm, including many observations in
the high-income and high specialization region,chtiollows from the fact that many high-
income non-OECD countries are oil exporters ancethyeachieve high income levels without

economic diversification.

Figure 4.6. Specialization of MVA, 28 sectors,
highlighted country groups
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Figure 4.7 presents the levels of specialization dix countries — Germany, Chile, the
Republic of Korea, Mexico, Ghana and the USAover time. Nigeria is the most specialized
country within this group, although it was almostdiversified as Chile around 1970. The
Republic of Korea was relatively specialized in fhst half of the 1960s, then diversified
until the 1980s, and showed a strong trend towaedspecialization in the 1990s, thus

% Income groups are classified according to WorldiBg008).

®1 These particular countries were selected maimyllfestrative purpose: The USA as the world’s sy
economy, Mexico as a developing Latin-American d¢ouneighbouring the USA, Chile as another Latin
American country with a different economic struettinan Mexico, the Republic of Korea as a formarlo
income country that has transformed into a higloime country, and Germany and Ghana to eventually
include one country from each continent. A moressaifitive analysis beyond these ad-hoc comparisons
follows in subsequent chapters.
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following the U-curve relationship, given that tiepublic of Korea’s GDP per capita
increased during this period. Germany experiencedeement in the opposite direction, as it
was more diversified than the Republic of Kore#him 1960s, but became more specialized in
the 1970s, which might represent the upward-slopeng of a U-curve. The USA also shows
a slight trend towards specialization. Ghana’s eoon also followed a distinct U-curve
relationship, but not in the sense of Imbs and WagZ2003), as its GDP per capita actually
declined from US$270 to US$198 between the 1960s and 1988ewits level of
specialization fell in the 1960s and then roseragatil the 1980s, thus indicating what might
be called a “backward U-curve”. Figures 4.8 and #h@estigate further by presenting
specialization on the left vertical axis (solidd)rand GDP per capita on the right vertical axis
(dotted line) for the Republic of Korea and Ghalnmaa panel data regression, both countries
would strengthen the significance of a U-curve treteship, although the underlying
dynamics are much different — economic growth ie Bepublic of Korea and economic

decline in Ghana.

Figure 4.7. Specialization of MVA over time
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Figure 4.8. GDP per capita and specialization of Figure 4.9. GDP per capita and specialization of
MVA over time, Ghana MVA over time, Republic of Korea
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Following De Benedictis (2004:15-16), the most natattempt to analyse the specialization-
income-relationship is to attribute its nonlineariv the influence of country specificities on
specialization. Through a within-transformatiore (i.demeaning the values of specialization
and GDP per capita), it is possible to capture liosvlevel of specialization of an average
country evolves over time, thus indicating the gehédevelopment path” of countries.
Figure 4.10 plots the demeaned values of the Giefficient against the demeaned values of
GDP per capita, together with a non-parametric ksvdhere is no evidence for a within-
country U-curve between specialization and GDP gagita, as the level of specialization
increases within each country with rising GDP, @lijh the magnitude of the lowess is
marginal. Even though, this finding depends ongibecific smoothing function, it represents

evidence against findings of Imbs and Wacziarg 800

Figure 4.10. Within-country relationship between spcialization
of MVA and GDP per capita, 28 sectors
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Summarizing, only vague conclusions can be drawitherexistence of a distinct U-shaped
relationship between specialization and economield@ment, but it can be confirmed that —
when analysing a pooled panel — for most countrggsg GDP per capita goes hand in hand
with a diversification of the productive activities, not witgpecialization. At the highest

income levels a slight trend towards specializatian be observed, though this is potentially
driven by outliers. The within-country variationasts a marginal trend of countries towards

higher levels of specialization.
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To further investigate the patterns of special@atand diversification, and to verify the
assumption of a U-curve beyond the tentative canehs based on non-parametric pooled

panel analysis, parametric panel data regressidhate are applied in the following chapter.

4.1.3. Regression results

The analysis in the previous chapter is based aonnaparametric analysis of pooled panel
plots, which do not distinguish if two differentsdyvations are indeed two different countries
or one single country in two different periods. Tgresented preliminary findings indicate a
non-linear relationship between specialization &P per capita. By using parametric panel
data regression methods, the two different dimerssiocountries and years — of the datasets

are taken into account.

The following regression analysis looks to verihetU-curve hypothesis using parametric
panel data regression methods, which include adiaad a squared term of GDP per c&pita
to account for the U-curve. A U-curve can said ¢éopbesent if a negative coefficient on the

linear term and a positive one on the squared tebtained.

The parametric regression specification that cpords to the non-parametric regression
presented above is a simple pooled regression,hwhieans that the panel-structure of the
dataset is ignored, where the correlation betwgagrialization and economic level is
estimated using the standard OLS estimator. Therded relationship is — as expected from
the non-parametric analysis — significant at thpeficent level for all four measures of
specialization, both levels of aggregation (28 &8dsectors), and both measures of GDP per
capita (Table 4.5, column 1 for the Gini coeffidi@md column 2 for the Herfindahl indée¥X.)
When the Hirschman and Theil coefficients are usedneasures of specialization, the same
results are obtained (Appendix Table 27). The Uxeus also significant when only a single
year is included, and in this case simple OLS i&at an appropriate measure. When constant
PPP dollars are used, the results remain the sappedix Table 28). The turning point of

%2 Measured in constant US dollars and constant Ri&rslto exclude effects stemming from inflatids
constant PPP dollars are available for a lower rarmbcountry-years, this analysis focuses on emsiS
dollars.

% Note that the estimated coefficients appear terball, because GDP per capita is measured by vkedé
GDP per capita in dollars (see Table 3.2).
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the U-curve, when significant, lies at a GDP pepitea level between US$17,000 and
US$22,000, so re-specialization indeed takes @taoaly at very high economic levels.

Table 4.5. Regression results for specialization dVA, 28 and 19 sectors

(1) (2 (3) (4) (5) (6)
ISIC 28 sectors Gini Herfindahl Gini Herfindahl Gini Herfindahl
Pooled Pooled FE FE BE BE
GDP per capita -1.597e-05*** -5.156e-06*** 8.960e-07 8.845e-07*  -1.501e-05*** -4.795e-06***
(8.179e-07)  (5.004e-07)  (1.029e-06)  (5.101e-07)  (3.020e-06)  (1.786e-06)
GDP per capita squared 4.726e-10***  1.430e-10*** 4.494e-11* -1.329e-11 3.820e-10***  1.224e-10**
(3.455e-11) (1.776e-11) (2.348e-11) (1.117e-11) (9.060e-11) (5.359e-11)
Constant 6.232e-01***  8.819e-02*** 5.522e-01***  6.310e-02***  6.440e-01***  9.582e-02***
(3.402e-03) (2.073e-03) (4.747e-03) (2.770e-03) (1.500e-02) (8.871e-03)
Observations 1637 1637 1637 1637 1637 1637
Number of countries 82 82 82 82 82 82
R-squared 0.259 0.082 0.0796 0.0672 0.248 0.0816
Turning point 16,896 18,028 19,647 19,587
ISIC 19 sectors
GDP per capita -1.700e-05*** -1.185e-05*** 3.012e-06*** 9.282e-07* -1.768e-05***  -1.245e-05***
(6.597e-07) (6.079e-07) (8.893e-07) (5.213e-07) (3.122e-06) (3.175e-06)
GDP per capita squared 4.508e-10***  2.942e-10*** 6.074e-12 6.000e-12 4.526e-10%** 2.830e-10**
(2.745e-11)  (2.295e-11)  (2.013e-11)  (1.161e-11)  (1.124e-10)  (1.143e-10)
Constant 6.644e-01***  1.738e-01*** 5,731e-01** 1.159e-01*** 6.781le-01**  1.902e-01***
(2.769e-03)  (3.113e-03)  (4.228e-03)  (2.705e-03)  (1.297e-02)  (1.320e-02)
Observations 2155 2155 2155 2155 2155 2155
Number of countries 98 98 98 98 98 98
R-squared 0.341 0.214 0.225 0.150 0.341 0.212
Turning point 18,855 20,139 19,532 21,996

Robust standard erfors in gféeg;hesii g.\(c))g’-ioslﬁtlstandard errors for BE)
A pooled OLS regression is methodologically questlde as it ignores the panel structure of
the data. As the existence of country-specific @weoled characteristics in cross-country
observations is likely, it is appropriate to aleok at a fixed effects panel data regression.
These results are probably most relevant as thegritde how the production structure of an
“average” country evolves alongside the economielbpment process. The results show a
less distinct picture than for the pooled regressicolumns 3 and 4 in Table 4.5, see
Appendix Table 23 for Theil and Hirschman indicedjhen using 28 sectors, no U-curve
relationship can be observed. The upward-sloping gaonly significant for the Gini-
coefficient (column 3), and only at the 10-perckavel. The coefficient on the linear term
even has an unexpected positive sign of GDP peatacéy the Herfindahl (column 4) and
Hirschman Index, though only at the 10-percentiBgance level. When using 19 sectors,
thereby increasing the countries with applicableAfdata from 74 to 91 (lower part of Table
4.5), the unexpected positive sign on the lineamtbecomes significant at the 1-percent
significance level for the Gini (column 3) and Tiheidex and at the 10-percent significance
level for the Herfindahl (column 4) and Hirschmardéx. When constant PPP dollars are
used, the within-country U-curve does not becomeens@nificant (Appendix Table 24).
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Since the results above indicate that the U-cunvéheé pooled panel is not mainly driven by
within-country effects, it is of interest to inviegtte the between-country effects, i.e., the
correlation between country’s means of the spe@tbn measures and GDP per capita. A
between-country U-curve would mean that the U-cusva time-invariant global structure,
and not a “development path” of countries. The leenwveffects estimates (columns 5 and 6)
show a highly significant (i.e., at the 1-percesudl in most cases) U-curve for all measures
of diversification and for both levels of aggregati(28 and 19 sectors). This holds also for
other measures of diversification and when usingstant international Dollar (Appendix
Tables 25 and 26).

The natural way of “combining” fixed and betweerieefs would be the random effects

estimator rather than the pooled regression predeabove, but the Hausman test — as
expected — rejects the null hypothesis of no cquinted effects, thus suggesting the fixed

effects model to be the most appropriate specifinatFor completeness, however, the
random effects results are shown in Appendix TaBlesnd 22. When using constant US
dollars, the U-curve is not statistically signifitaregardless of the level of aggregation and
the diversification measure used. In the 19-sesttting, the linear term has an unexpected
positive sign for the Gini and Theil coefficientsida in some cases, the coefficient is
significant. When constant PPP dollars are usedeameasure of GDP per capita, then the U-

curve becomes significant in most settings.

The scatter plots in the previous chapter inditaige variation of the values of specialization
at all levels of GDP per capita. This is especitiky case at higher levels of GDP per capita,
where outliers might be driving the results fromthbdhe non-parametric and parametric
estimation. An alternative to trying to identifydaexclude outliers is to use a method that is
less sensitive than OLS to outliers. The Least AlisoDeviations (LAD), or median

regression model, is such a method, and the assdaantile regression model is used in
this study. The LAD estimator minimizes the sumabkolute errors rather than the sum of
squared errors. This property of the LAD estimaaikes it less sensitive, and therefore more

robust to outlier§* To account for country fixed effects in the folioy estimations, the

% For a thorough review of these methods and thecasted quantile regression model see Koenker (200
development of methods for panel quantile regressiodels are still in their infancy (see, for exdenp
Koenker, 2004).
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variables have been demeafigé@he results for the fixed effects quantile regi@ssnethod
(Appendix Tables 29 and 30), do not show a U-cumnetakionship at all, and even indicate a

significant inverted U-curve in some cases.

Given this clear evidence against a robust U-curwbe data used in this study, the question
arises as to why there is such a difference tar¢lalts in Imbs and Wacziarg (2003). One
methodological difference is the choice as to whibkervations to include. In order to obtain
robust results, countries that do not report or2&lsectors and countries that have more than
one million inhabitants are excluded from the asialylmbs and Wacziarg (2003) include
small countries, and in the fixed effects regrassley also include countries that report on
only 27 sector§® Their dataset ends in the year 1996, while thasgatused in this study
includes data up to 2003. In addition, they do mamljust the standard errors for

heteroskedasticity.

To account for these methodological differenceqld4.6 (columns 1 and 2) shows the fixed
effects results when including small countries andntries with 27 or 28 reported sectors,
when using only GDP per capita in constant US doelland without adjusting for
heteroskedasticity. Interestingly, the U-shapeaw ignificant at the 1-percent level for the
Theil and Herfindahl Inde¥, but the significance disappears again when conBf@R dollars
are used (columns 3 and 4). When dropping all yadter 1996, the U-curve becomes
significant at the 5-percent level for the Gini ffmgent and at the 1-percent level for the
Theil, Herfindahl and Hirschman indices (Table £@lumns 1 and 2). When using GDP per
capita in PPP dollars, the significance levels ease, but the U-curve remains significant at

the 10-percent level (columns 3 and 4).

% Demeaning implies that for each country, the mednke specialization indices and the GDP measames
calculated and subtracted from the actual valukse.obtained within-country variation is then usedhe
regression, which is equivalent to accounting iced effects.

% See footnote 6 in Imbs and Wacziarg (2003:65)

" Imbs and Wacziarg (2003) u®usands of dollars as the unit on the x-axis, so to compare the mefits,
the presented coefficients have to be multiplied®yand 16, respectively.
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Table 4.6. Fixed effects regression results for sgialization of MVA, 27-28 sectors,
including small countries, constant and PPP dollars

) @) ©) (4)

ISIC Rev. 2 27-28 sectors Gini Herfindahl Gini Herfindahl
FE, const US$ FE, const US$ FE, PPP$ FE, PPP$

GDP per capita -4.260e-07 -2.802e-06*** 6.862e-08 -1.784e-06

(8.685e-07) (8.536e-07) (1.552e-06) (1.590e-06)
GDP per capita squared 7.187e-11*** 1.155e-10*** 5.183e-11 1.084e-10***

(1.991e-11) (1.957e-11) (3.453e-11) (3.539%e-11)
Constant 5.729e-01*** 8.450e-02*** 5.682e-01*** 7.350e-02***

(4.113e-03) (4.042e-03) (1.128e-02) (1.156e-02)
Observations 1905 1905 966 966
R-squared 0.00103 0.104 0.0342 0.0286
Number of countries 92 92 85 85
Turning point 12,130

*** n<0.01, ** p<0.05, * p<0.1
Standard errors in parentheses

Table 4.7. Fixed effects regression results for sgialization of MVA, 27-28 sectors,
including small countries, constant and PPP dollars1962-1996

(1) (2) (3) 4
ISIC Rev. 2 27-28 sectors Gini Herfindahl Gini Herfindahl
FE, const US$ FE, const US$ FE, PPP$ FE, PPP$
GDP per capita -1.980e-06** -5.143e-06*** -2.994e-06* -2.653e-06
(9.278e-07) (8.827e-07) (1.753e-06) (1.683e-06)
GDP per capita squared 1.060e-10*** 1.800e-10*** 9.539%e-11** 1.025e-10***
(2.131e-11) (2.028e-11) (3.778e-11) (3.628e-11)
Constant 5.787e-01*** 9.257e-02*** 5.920e-01*** 8.286e-02***
(4.343e-03) (4.132e-03) (1.288e-02) (1.237e-02)
Observations 1764 1764 825 825
Number of countries 20 20 81 0.0846
R-squared 0.0584 0.165 0.193 0.0846
Turning point 9,340 14,286 15,693

Standard eiort i pareniheses

Overall, the U-curve can be observed under sonmimtistances, but when additional years
after 1996 are used or when heteroskedasticithenrésiduals is corrected for, the U-curve
becomes insignificant. This finding is surprisifigcause if countries would indeed follow a
U-shaped path between development and specializdahen this should hold for all periods

and also when using robust standard errors, wkicioti supported by the results of this study.
In particular, the results of the panel data regjoes reveal that even if countries are aligned
along a U-shaped or L-shaped function of speciaimaand economic level, then this shape
doesnot represent the “development path” of an “averagentg”, although this impression

can be created by dropping some part of the datsdedd countries are “aligned” along a

U- or L-curve, but do not show a strong tendencytlividually describe a U-curve.

Thus far, this study has concentrated on relatiaglgregated data with a maximum of 28
different sectors. The level of aggregation islifki® have a large influence on the observed
shape of specialization. Given the level of aggiiegaspecialization may occur within rather

than between sectors, but only the latter formpefcglization is observabled in the data. As a
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result, the data observed thus far may not proedeue reflection of the actual levels of
specialization. Value added data are not availabl@ore disaggregated levels for low- and
middle income countries, but trade data are avi@ilabvarious aggregation levels for a large
set of countries. The following chapter therefamgtys export data to further investigate the

patterns of diversification.

4.2. Export of products — absolute specialization

4.2.1. Descriptive statistics

As discussed in the literature review (Sectiondking at export patterns might reveal more
about the specialization/diversification-path otiotrsies, as trade data are available at a much
higher level of disaggregation and for a larger hamof countries than production data. In
addition, trade data are available for agricult@slwell as manufactured products, allowing

for a broader analysis. For an analysis of manufadtexports only, see Appendix B.1.

The country with the most diversified export sturet in the year 2005, measured at the
highest disaggregation level (HS 6-digit) is Itdyljowed by the USA and Germany, with the

remaining seven countries being OECD members phisaCOut of the ten least diversified

countries, African countries occupy the bottom sepesitions, with Mauritania, Gabon and

Sudan at the lower end of the scale (Table 4.8)s Ehconsistent with the idea that high-

income countries are more diversified than low-meocountries, though a trend towards
re-specialization cannot be ruled out as the miestsified countries do not fully correspond

to countries with the highest levels of GDP periteap

Table 4.9 presents the most important summarysstatifor the HS 6-digit and the SITC
5-digit data. The HS 6-digit dataset covers theesidspan of export lines, with up to 4,976
recorded export lines, but the data only go back388. The SITC 5-digit dataset reports a
maximum of 921 different export lines, but with @ajoing back to 1962. In general, the
observed range for the export specialization measare much higher than for the production
specialization measures, which is largely due #ohiigher level of disaggregation of the data.
For the purposes of the current study, howevas, theevolution and not the actuaével of
the specialization measure that is of primary edéer
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Table 4.8. Ten most and ten least specialized couiets, HS 6-digit exports, 2005

Rank Country Gini Theil Herfindahl Hirschman eﬁgrgrtt)(leirnzfs
1 Italy 0.83 171 0.00 0.06 4746
2 Germany 0.84 1.96 0.01 0.08 4666
3 United States 0.85 2.01 0.01 0.08 4831
4 France 0.86 2.09 0.01 0.09 4683
5 Spain 0.86 2.20 0.01 0.09 4765
6 China 0.87 2.18 0.01 0.09 4743
7 Belgium 0.88 243 0.01 0.12 4750
8 Netherlands 0.88 2.38 0.01 0.11 4741
9 United Kingdom 0.88 2.47 0.01 0.11 4756
10  Austria 0.89 2.16 0.01 0.07 4520

107 Oman 1.00 7.21 0.51 0.72 985

108  Azerbaijan 1.00 6.67 0.33 0.57 1122

109 Yemen 1.00 7.60 0.72 0.85 1111

110 Central African Republic 1.00 6.52 0.19 0.43 115

111 Mali 1.00 7.26 0.48 0.69 488

112 Burundi 1.00 7.17 0.40 0.63 292

113 Algeria 1.00 7.03 0.34 0.58 935

114  Sudan 1.00 7.62 0.70 0.84 212

115  Gabon 1.00 7.66 0.69 0.83 730

116  Mauritania 1.00 7.88 0.60 0.78 15

Table 4.9. Summary statistics of specialization iexports, HS 6-digit and SITC 5-digit

HS6-digit Observations Mean Std. Dev. Min Max
Number of export lines 2363 1620 9 4976 2363
Gini 0.96 0.04 0.79 1.00 0.96
Theil 4.56 1.69 1.59 8.47 4.56
Herfindahl 0.14 0.19 0.0025 0.9873 0.14
Hirschman 0.31 0.22 0.0521 0.9936 0.31
Population 4.27E+07 1.47E+08 40740 1.31E+09 4.27E+07
GDP per capita 7505 9772 100 54178 7505
GDP per capita (PPP) 11811 11878 319 73277 11811
SITC 5-digit

Number of export lines 388 279 1 921 388
Gini 0.9576 0.0488 0.7698 0.9989 0.9576
Theil 4.00 1.50 1.26 6.85 4.00
Herfindahl 0.24 0.29 0.0060 1 0.24
Hirschman 0.42 0.26 0.0842 1 0.42
Population 3.12E+07 1.10E+08 40740 1.31E+09 3.12E+07
GDP per capita 6332 8305 92 54178 6332
GDP per capita (PPP) 10956 11361 319 79032 10956

Table 4.10 presents the pairwise correlation betwdee specialization/diversification
measures for the SITC dataset. Some pairs areivedlatweakly correlated, e.g., the
correlation between the Gini and the Herfindahlelads only 0.57, compared with 0.85 the

between the Gini and the Theil Index. As with tmeduction data, however, the correlations
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(Figure 4.11) show a high degree of non-lineargyw®en some indices. At the higher level
of disaggregation, the export shares of many secoe close to zero, meaning that the
squared shares are even closer to zero, and cambgthe entire sum of shares is forced
towards zero. For this reason, it is appropriat®od at the pairwise rank correlations (Table
4.11), which are indeed much higher than the stahpairwise correlations, thus revealing
the similarity of the measures. In Table 4.11, thenber of export lines is negatively

correlated with the other measures, as expectade snore export lines correspond to less
specialization, and therefore lower values of thiei,GTheil, Herfindahl and Hirschman

indices.

Table 4.10. Correlation between export specializain measures, SITC 5-digit

Gini Theil Herfindahl Hirschman eﬁgg]rtt)el}irnzfs
Gini 1.00
Theil 0.85 1.00
Herfindahl 0.57 0.89 1.00
Hirschman 0.70 0.96 0.97 1.00
Number of export lines -0.82 -0.76 -0.51 -0.61 1.00

Table 4.11. Rank correlation between export speciahtion measures, SITC 5-digit

Gini Theil Herfindahl Hirschman eﬁ%?r??irnzfs
Gini 1.00
Theil 0.99 1.00
Herfindahl 0.95 0.98 1.00
Hirschman 0.95 0.98 1.00 1.00
Number of export lines -0.85 -0.78 -0.71 -0.71 1.00
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Figure 4.11. Correlation matrix between export spdalization measures, SITC 5-digit
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4.2.2. Non-parametric results

Figures 4.12-4.15 plot the Gini coefficient of theoled panel against GDP per capita, along
with a non-parametric Lowess. The Lowess curveriglednows a U-curve for the 5-digit data
(Figure 4.12), which is robust to lower bandwidtfsthe Lowess procedure. However, the
observations are quite scattered, with a large murabobservations some distance from the
Lowess curve. The implication of this result isttttee U-curved behavior is indeed a feature
of the data, but does not entirely describe theatian of the Gini coefficient. For the
Feenstra dataset (Figure 4.13), the upward-slgpamgis even less distinct, and for HS 6-digit
data (Figure 4.14), which covers the smallest tiamge, the upward-sloping part seems to be

non-existent.

A large number of observations are concentratedarupper-left part, i.e., countries with low
GDP per capita and a high degree of specializa@onthe right side of the figure, the density
is very low, and it seems reasonable to assumethibabbserved upward-sloping part might
be driven by outliers. When applied to the SITC igitddataset, the outlier detection
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procedure developed by Hadi (1992, 1994) suggekteb3ervations to be outliers. Figure
4.15 highlights those observations if they beloagcountries with a population above on
million inhabitants, along with a new Lowess curwich excludes these observations, and

which now shows no increase in specialization gihéi levels of GDP per capita.

Figure 4.12. Export specialization, SITC 5-digit ~ Figure 4.13. Export specialization, HS 6-digit
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Figure 4.14. Export specialization, Figure 4.15. Export specialization, SITC 5-digit,
Feenstra 4-digit excl. outliers
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The downward-sloping part of the supposed U-shédggddvior can also be seen when using
constant PPP dollars (Figure 4.16), but again theand-bending part seems to be driven by

very few observations.

As the observations on the upper-left part of ttedter plot are very dense, Figure 4.17 shows
the same relationship as Figure 4.12, but usegaitbmic scale on the horizontal axis to
allow for a better visual observation of low-incom@untries. It can be seen that with rising
GDP per capita, some countries remain specialiadile others experience a decrease in

specialization.
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Figure 4.16. Export specialization, SITC 5-digit, Figure 4.17. Export specialization, SITC
PPP dollars 5-digit, logarithmic scale
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To provide information on the location of partiauleountries, Figure 4.18 shows country
abbreviations as data markers for the year 200eh#®SITC 5-digit dataset. Those countries
that are both most specialized and have very hiDP @er capita are typically oil-exporting
countries, such as Kuwait (KWT), United Arab Emas(ARE) or Norway (NOR). Thus the
re-specialization part might not be a globally dadtylized fact of economic development;
instead it only reflects the ability of oil-abundarountries to reach high levels of GDP per

capita without diversifying their economi&s.

Figure 4.18. Export specialization, SITC 5-digit, 205
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Figure 4.19 distinguishes between five differerbime groups, with the plot showing slightly
less distinction between the different groups thiaa corresponding plot for MVA. Low-

income and middle-income countries are concentratedhe upper left side of the panel,

® This issue is further analysed in chapter 4.5.
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while high-income countries are spread widely axrb® plot. Contrary to the MVA data,
OECD countries overlap much more with the non-OE©Dntries.

Figure 4.19. Export specialization, with country goups
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Figure 4.20 shows the evolution of specializatiorerothe period 1963 to 2007 for six
selected countries — Chile, Germany, Republic ofeldp Mexico, Nigeria and the USA. Of
these, Germany is the most diversified economy, with a trend towards more
specialization. The USA began with a much higheell®f specialization than Germany, but
its economy diversified in the 1960s and at the ehthe 1980s, leaving its specialization
level similar to that of Germany. Mexico experiethadifferent phases of specialization and
diversification, with a slight increase in spedalion during the past ten years. The Republic
of Korea and Chile started from almost the samellgwv1963, but faced different evolutions
of specialization: The Republic of Korea increagisdevel of diversification until the mid-
1990s when a trend towards re-specialization oedurChile also showed a slight trend
towards diversification for much of the period, mrly on a small scale. Ghana shows a
constant trend towards specialization, but — asvigA data — it should be noted that Ghana
faced an economic decline over the period. Thisepatdoes not show a re-specialization

trend therefore, but rather specialization witradisantageous economic consequences.
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Figure 4.20. Export specialization of over time
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Figure 4.21 shows the relationship between the dapt values of the Gini coefficient and
the demeaned values of GDP per capita for the S3dyit dataset. An average country
seems to specialize with rising GDP per capitdyoaiggh the variation of the slope is small
and shows a trend towards diversification arouredvitihin-country mean of GDP per capita.
Hence, it displays the specialization path of aerage country. For the Feenstra dataset
(Figure 4.22), the within-variation of the level secialization first rises, then falls, then rises
again with demeaned values GDP per capita. Witlteoeption of the left part of the figure,
a U-curved within-country relationship between saieation and GDP per capita could be
confirmed, although at small magnitude. Howeves, % dataset (Figure 4.23), which covers
a short period at a high level of disaggregatidrgwss that an average country specializes

with rising GDP per capita.
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Figure 4.21. Within-country relationship between Figure 4.22. Within-country relationship between
export specialization and GDP per capita, export specialization and GDP per capita,
SITC 5-digit Feenstra 4-digit
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Figure 4.23. Within-country relationship between
export specialization and GDP per capita,
HS 6-digit
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Summarized, although the observations are notlgledigned along a U-shaped curve, as
indicated by some studies, some conclusions caadrbe drawn from the simple scatter
plots and non-parametric curves presented: Cognti¢h a low GDP per capita have a
highly specialized export structure which, on agetdbecomes more diversified with growing
GDP per capita. This at least implies that for nomaintries it is definitely nadpecialization
that accompanies economic growth. The trend torsiifyedecreases at higher levels of GDP
per capita, and even slightly reverses at the igleels of GDP per capita. As with the
pattern when using production data, the trend tdsvae-specialization for high-income
countries is not symmetric to the specializati@mtr of low-income countries, so the resulting
shape might be called an “L-curve” instead of “Uw&i. Including countries with a

population of less than one million inhabitants slo®t lead to different conclusions. The
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slope of the within-country variation depends oa tlataset used, showing some kind of non-

linearity in the long run, but a monotonous wittiend toward specialization in the short run.

These tentative conclusions based on non-paraneatatysis, however, need to be further

analysed using panel data regression techniques.

4.2.3. Regression results

The parametric regression analysis in Table 4.tRudes as explanatory variables a linear
and a squared term for GDP per capita (see AppdBidixor results using PPP dollars), and
excludes countries with fewer than one million ipi@nts. The results are shown for the
SITC 5-digit, Feenstra 4-digit and HS 6-digit ddiasically confirming the conjectured U- or

L-shaped relationship between specialization and @Er capita.

Columns 1 and 2 in Table 4.12 show the resulthefsimple pooled OLS regression, where
the time and cross-country dimensions of every mofasen are treated without
methodological difference. The U-curve, i.e., aate@ coefficient on the linear part and a
positive coefficient on the squared p&rts highly significant at the 1-percent level fasth
indices and all three datasets. The results foiftiesl and Hirschman indices, as well as for
all indices when using PPP dollars, also show aifssgnt U-curve (Appendix Tables 37 and
38). The estimated turning points of the U-curvey\aagreat deal across the different models,
ranging from US$14,000 to US$28,000. Of particutderest are the turning points of the
fixed effects estimates, describing the turningnpaif an average country, but even these
turning points are not consistent between datasetsneasures.

The results of the fixed effects regressions (colsi® and 4) are of significant interest in this
context, showing a significant U-shape relationdioipthe SITC and Feenstra datasets. For
the HS dataset, the estimatesrb show a U-curve, but this might be due to the shioré
span covered by the HS dataset, which is 19 yearapared with 44 years for the SITC
dataset and 38 years for the Feenstra dataset. Wdowehen using international PPP dollars

(Appendix Table 34), the U-shape is only significamd robust in the Feenstra 4-digit

%9 Except for the number of export lines as a meastidiversification, for which an inverted-U-curvetiape is
expected.
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dataset. When using the SITC 5-digit and HS 6-digtasets, the coefficients are insignificant
and, in most cases, are not of the expected sigrprihciple, these results weaken the
robustness of the proposed U-shaped correlatiomeeet specialization and economic level,
although they might be influenced by the smallengia size due to a smaller number of

observations for PPP dollars than for constant blucs.”°

Columns 5 and 6 show the results of the betweatisfregression analysis, which estimates
the correlation between the countngans of diversification and the means of GDP per capita
The U-shaped relationship is found to be significainthe 1-percent level for all datasets
when using the Gini index, but for the Herfindahidéx the estimates are surprisingly
insignificant for the SITC and HS dataset. Appenti#bles 35 and 36 also indicate a lack of

robustness for other indices and when using PPRrdol

The second part of Table 4.12 uses SITC 5-digi,datt with potential outliers excludét.
Since the sign and significance of the coefficiaatsonsistent with those when outliers are
not discarded, it can be concluded that the U-cisvat driven by outliers. The absolute
value and significance of the coefficients is elanger in the fixed effects regression, thus
strengthening the conclusion of a U-shaped relahigm

The results of random effects regressions are pregen Appendix Tables 31 and 32. The
Gini, Theil, Herfindahl and Hirschman indices shawJ-curve that is significant at the 1-
percent significance level for all specializationlices and datasets, except for the Theil and
Herfindahl Index in the HS 6-digit dataset. The Bfaan test for differences in the respective
coefficients of the random and fixed effects modedgects the null hypothesis of no
systematic difference at the 5-percent level, iatiing the appropriateness of a fixed effects

regression.

“When the regression with constant US dollar itricted to the sample where PPP US dollar are alviai) the
significance of the U-curve diminishes, indicatthgt the sample size cannot be excluded as pdtesdison
for the differences in the results.

" Qutliers are identified using the approach of HA@i92, 1994).
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Table 4.12. Regression

results for export speciadiion, SITC 5-digit, HS 6-digit, Feenstra 4-digit

(1) (2) (3) 4) (5) (6)
SITC 5-digit Gini Herfindahl Gini Herfindahl Gini Herfindahl
Pooled Pooled FE FE BE BE
GDP per capita -9.197e-06***  -1.862e-05***  -4.445e-06***  -4.546e-06* -1.014e-05*** -1.900e-05**
(2.497e-07) (1.342e-06) (4.464e-07) (2.470e-06) (1.311e-06)  (9.497e-06)
GDP per capita squared 2.021e-10***  4.039e-10*** 1.118e-10***  1.648e-10** 2.437e-10***  4.35%e-10
(8.792e-12) (4.831e-11) (1.201e-11)  (7.267e-11)  (5.161e-11)  (3.739e-10)
Constant 9.851e-01***  2.827e-01*** 9.655e-01***  2.216e-01*** 9.863e-01*** 2.933e-01***
(6.019e-04) (5.933e-03) (1.643e-03) (8.566e-03) (3.805e-03)  (2.757e-02)
Observations 3862 3862 3862 3862 3862 3862
Number of countries 142 142 142 142 142 142
R-squared 0.495 0.073 0.483 0.0226 0.490 0.0732
Turning point 22,754 23,050 19,879 13,792 20,804
SITC 5-digit without outliers
GDP per capita -9.023e-06***  -2.526e-05***  -5.169e-06*** -6.879e-06*** -8.668e-06*** -1.651e-05
(2.688e-07) (1.239e-06) (4.072e-07)  (2.110e-06)  (1.459e-06)  (1.011e-05)
GDP per capita squared 1.921e-10*** 5.412e-10*** 1.340e-10***  2.341e-10*** 1.811e-10*** 3.376e-10
(9.830e-12) (4.483e-11) (1.103e-11) (6.174e-11) (6.100e-11)  (4.125e-10)
Constant 9.847e-01** 4.802e-01*** 9.676e-01***  2.287e-01*** 9.841e-01*** 2.897e-01***
(6.122e-04) (5.269e-03) (1.518e-03)  (7.628e-03)  (3.969e-03)  (2.800e-02)
Observations 3849 3853 3849 3858 3849 3858
Number of countries 142 142 142 142 142 142
R-squared 0.497 0.154 0.477 0.0370 0.497 0.0737
Turning point 23,485 23,337 19,287 14,692 23,932

Feenstra 4-digit

GDP per capita

-9.492e-06***

-2.508e-05***

-8.624e-06***

-1.073e-05***

-1.154e-05***

-2.949e-05***

(2.535e-07) (1.241e-06) (3.852e-07) (1.120e-06) (1.461e-06)  (8.897e-06)
GDP per capita squared 2.056e-10*** 6.627e-10*** 1.559e-10***  3.211e-10*** 3.123e-10***  8.936e-10**
(9.723e-12) (5.035e-11) (9.108e-12)  (3.097e-11)  (6.151e-11)  (3.746e-10)
Constant 9.873e-01*** 2.748e-01*** 9.869e-01***  2.307e-01*** 9.881e-01*** 2.847e-01***
(5.524e-04) (4.663e-03) (1.272e-03) (3.615e-03) (4.056e-03)  (2.469e-02)
Observations 4008 4008 4008 4008 4008 4008
Number of countries 135 135 135 135 135 135
R-squared 0.516 0.127 0.510 0.123 0.490 0.121
Turning point 23,084 18,923 27,659 16,708 18,476 16,501
HS 6-digit
GDP per capita -6.702e-06***  -1.158e-05***  1.301e-06*** -1.391e-06  -6.579e-06*** -1.310e-05*
(3.720e-07) (1.350e-06) (4.631e-07)  (1.735e-06)  (1.094e-06)  (6.646e-06)
GDP per capita squared 1.304e-10*** 2.306e-10*** 1.542e-11* 4.766e-11 1.267e-10*** 2.734e-10
(1.201e-11) (4.244e-11) (9.352e-12) (3.395e-11) (3.734e-11)  (2.268e-10)
Constant 9.852e-01*** 1.739e-01*** 9.442e-01***  1.270e-01*** 9.877e-01*** 2.026e-01***
(1.060e-03) (6.548e-03) (2.206e-03)  (7.860e-03)  (3.883e-03)  (2.359e-02)
Observations 1612 1612 1612 1612 1612 1612
Number of countries 134 134 134 134 134 134
R-squared 0.434 0.076 0.344 0.0111 0.434 0.0758
Turning point 25,698 25,108 25,963

Robust standard errors in parentheses (non-robust standard errors for BE)
*k n<0.01, ** p<0.05, * p<0.1

The LAD regression, which is less sensitive toietdl confirms the U-curve for the Feenstra
dataset, as the estimated coefficients for all fipecialization indices and both measures of
GDP per capita are of the expected sign and sagmifiat the 1-percent level. However, for
the SITC 5-digit dataset, the U-curve is not sigaiit when using the Herfindahl Index with
constant US dollars, and when using PPP dollassanhly significant for the Gini Index and
number of export lines. The HS 6-digit dataset mgaiows the least significant U-curve, as it
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is only significant for export lines, the results the Gini coefficient indicate a significant
and increasing positive slope (Appendix Tablesrd®40).

Overall, the evidence in favour of a U-curve is etx While for some specifications the
U-shaped curve is distinct and highly significahis is not the case for all specifications. If
the average export structure of a country woule@&atifollow a U-curve, then this fact should
be observed for all specifications and regressiethods, in particular, for the fixed effects
regression. As this is not the case, it remainsstippeable if the proposed U-curve in the

discussed literature is a statistical artifact stydized fact of development.

Taking a closer look at the number of export lirgsvides additional insights into the
U-shaped curve relationship (Figure 4.24). As eauee grow, they add new product lines to
their exports, or, more precisely, products in a@ate classification system which have
previously been zero now turn into a positive valdes this continues, the number of
remaining zeros decreases and eventually reachemiwhere new products fall into an old
category simply due to the non-existence of remgimiategories that can be opened. Due to
the boundedness of the maximum number of diffepeotiucts, the speed of diversification
has to slow down eventually. When this slowdown is neahatically modeled through an
interaction of a negative linear term and a positiguared term, then the result is a U-curve if
the x-axis is wide enough to allow for a turningmpotherwise it will appear as an L-curve.
This result also contradicts the findings of Caréstrauss-Kahn and Cadot (2007), who find
a decrease in the number of product lines — théefestve margin” in their terminology — for
high-income countries.

Figure 4.24. Number of export lines, SITC 5-digit
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The non-existence of a downward-sloping part, wloerking at the scatter plot of product
lines, does not fully negate the existence of amwaug-sloping part when looking at
specialization measures. Although a country expmidse product lines, it can still be more
specialized in a small number of these producsliowever, the product-line effect should

not be discarded too quickly.

The fixed effects panel regression shows a sigmtiinverted U-curved relationship between
export lines and GDP per capita, with a turninghpaiithin the range of the dataset, although
at very high levels of GDP per capita (Appendix [€al31-40, last column). In combination
with the above scatter plot (Figure 4.24), thesaulte indicate that a U-curve in panel

regressions can be questioned.

Although this puts a big question mark over theassed upward-sloping part of the U-curve,
one strong conclusion can still be made. It isrdly diversification that goes hand in hand
with economic growth, and any market forces thaghthencourage specialization seem to be

weaker than those encouraging diversification.

This chapter has so far analys#btraded goods, so diversification in this contexteals the
well-known structural change by shifting exports agwfrom agricultural products into
processed products. Given this, it is even mor@r®ing that the U-shape is not more
significant. Nevertheless, any change in the stinecof the economy away from agriculture
will appear as an increase in diversification, hleetdiversification has taken place or not,
because in the current classification systems altpi@l goods are less disaggregated than
non-agricultural goods. To examine whether theltesue sensitive to this distinction and to
allow a more ready comparison with the resultsg8tVA data, the export data is restricted

to manufactured products only.

When only manufactured products are consideredJtbarve ismore significant than when
non-manufactured products are also included (seeergix B.1l). In addition, the turning
points are — although not constant among the eéiffedatasets and indices — on average
higher than for MVA. This could indicate that expgatterns indeed follow production
patterns. But still, these results should not beremphasised, as the within-country variation
is smaller than the between-country variation, #redwithin-country U-shape is not robust

when using international PPP dollars. Moreovehalgh the U-curve is significant in the
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pooled panel, a large amount of the variation & dlata may be due to other explanatory
factors — other than the level of economic develepim- that determine the level of

specialization.

4.2.4. Capital-labour ratio as determinant

By replacing GDP per capita with the capital-labmitro in the regression analysis above it is
possible to test the theoretical model of Batigtd &otin (2007), which is based on the
Heckscher-Ohlin model. They argue that the exgouctire of low-income countries mainly

consists of labour-intensive goods, while that @fhhincome countries mainly consists of
capital-intensive goods. At intermediate incomeels\there is a transition period, where both

labour- and capital-intensive goods are exported.

Given that the correlation between GDP per capitathe capital-labour ratio is 0.93 in the
SITC 5-digit dataset, few major differences fronplementing this change are expected. The
regression results confirm a U-shaped relationstapintries with low capital-labour ratios
are specialized, but their specialization levelsrelase as the capital-labour ratios rise, and
increases again at the highest capital-labourggfi@ble 4.13). This U-shaped behavior is
predicted by the Heckscher-Ohlin model in Batistd Rotin (2007).

Table 4.13. Regression results for export speciadition and capital-labour-ratio, SITC 5-digit

1) @) ®) (4) (®) (6)

Gini Herfindahl Gini Herfindahl Gini Herfindahl
Pooled Pooled FE FE BE BE
Capital-labour ratio -1.723e-06***  -3.987e-06*** -1.214e-06*** -2.258e-06*** -1.171e-06*** -3.037e-06
(6.460e-08) (3.534e-07) (7.777e-08) (4.611e-07) (2.779e-07) (1.962e-06)
Capital-labour ratio squared  6.788e-12***  1.647e-11***  6.478e-12***  1.461le-11*** 9.530e-13 4.198e-12
(5.307e-13) (2.826e-12) (4.766e-13) (3.179e-12) (2.275e-12) (1.606e-11)
Constant 9.910e-01***  2.901e-01***  9.744e-01***  2.359e-01***  9.892e-01***  3.079e-01***
(7.373e-04) (7.150e-03) (1.600e-03) (8.344e-03) (4.419e-03) (3.119e-02)
Observations 2805 2805 2805 2805 2805 2805
Number of countries 100 100 100 100 100 100
R-squared 0.538 0.110 0.506 0.0800 0.504 0.104

Robust standard errors in parentheses (non-robust standard errors for BE)
Kk p<001’ K%k p<005’ * p<01
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4.3. Export of products — relative specialization
4.3.1. Descriptive statistics

The idea of relative diversification can be grapHicrepresented in several ways. Following
De Benedicts, Gallegati and Tamberi (2007:4-5),sbetoral market shares can be presented
by country and year — Figures 4.25 - 4.26 showdtta for the Republic of Korea using SITC
5-digit data as an example. Each bar in Figure repEesents the ratio of the value of national
total exports of a respective sector to world etgan that sector in the year 2005. The
horizontal line equals the share of the Republiofea’s exports in world total exports.
Figure 4.26 shows the same relationship for the §$6&3. These figures show clearly how
the Republic of Korea’s export structure has chdrgiece 1963. In that year, the Republic of
Korea’s major export sector was “Ores & concengratenickel” (SITC code 28321), which
accounted for 45 percent of world exports in thatter, while in 2005, the Republic of
Korea’s major export sector was “Special purposssels (e.g. light vessel dredgers)” (SITC
73592), accounting for 31 percent of global expartthat sector. Every value that exceeds
the horizontal line indicates a sector with a slbeda‘revealed comparative advantage”, i.e.,
this sector is exported on a higher scale thanatrerage export intensity of that country.
Dividing each sectoral share by the share of thpuBkc of Korea’'s total exports in total
world exports in the respective year yields the@at Balassa Indices.

Figure 4.25. Relative specialization of the Figure 4.26. Relative specialization of the
Republic of Korea, sectoral shares and total Republic of Korea, sectoral shares and total
share, 2005 share, 1963
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As described in Section 3, the median of the Baldisdices of a country in a particular year
is a good indicator of diversificatioi,with the Balassa Index also serving as a basithior
construction of the relative Gini and Theil indicdhe ten most and ten least specialized
countries, in terms of relative specialization, asted in Table 4.14. The world’s largest
economy, the USA, heads the list, followed by ot®&CD countries plus China. The ten
most specialized countries all lie in Sub-Saharémcé, with the exception of Algeria. This
ranking is probably an outcome of the constructibthe relative specialization index itself,
since big exporters determine the benchmark —ltiteaaverage export structure — to a large
extent, so by definition they are diversified. Wheat this counteracts any trend for relative
re-specialization is analysed thoroughly in thigjutier.

Table 4.14. Ten most and ten least specialized cdtias, HS 6-digit, year 2005

Rank Country Relative Gini Relative Theil Relative DI Median Balassa
1  United States 0.49 0.45 0.37 0.71
2  Germany 0.49 0.44 0.37 0.62
3 United Kingdom 0.51 0.50 0.36 0.47
4 ltaly 0.55 0.72 0.46 0.68
5 France 0.55 0.56 0.41 0.57
6 Spain 0.61 0.79 0.47 0.51
7 Netherlands 0.61 0.67 0.45 0.37
8 China 0.61 0.84 0.53 0.54
9  Belgium 0.62 0.71 0.47 0.40
10 Austria 0.67 0.90 0.50 0.26

107 Gambia, The 0.99 5.81 0.96 0.00

108 Algeria 0.99 2.38 0.88 0.00

109 Gabon 0.99 291 0.91 0.00

110 Benin 0.99 5.50 0.96 0.00

111 Ethiopia (excludes Eritrea) 0.99 7.08 0.98 0.00

112 Sudan 1.00 3.29 0.95 0.00

113 Central African Republic 1.00 6.22 0.97 0.00

114 Burundi 1.00 5.38 0.98 0.00

115 Mali 1.00 5.33 0.97 0.00

116 Mauritania 1.00 6.76 1.00 0.00

The summary statistics of the variables used infdHewing analysis are presented in Table
4.15. Compared to the absolute specialization esd{@able 4.9), the differences between the
minima and maxima are much larger, as are the atdrdeviations, since the deviation from
the global export distribution is smaller, on aggathan the deviation from the artificial

equal distribution that was implicitly used in ahge specialization measures.

2 The median of the Balassa Index has the oppagitete the other specialization indices.
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Table 4.15. Summary statistics of relative exportpecialization, SITC 5-digit

Variable Observations Mean Std. Dev. Min Max
Relative Gini 5340 0.87 0.15 0.30 1.00
Relative Theil 5340 2.99 1.88 0.24 10.67
Relative DI 5340 0.77 0.18 0.24 1.00
Median Balassa 5340 0.08 0.18 0.00 1.10
Population 4960 3.12E+07  1.10E+08 40740 1.31E+09
GDP per capita 4567 6332 8305 92 54178
GDP per capita (PPP) 3042 10956 11361 319 79032

Table 4.16 presents the correlation between theuwsm@bsolute and relative diversification
indices, which varies a great deal between paids enparticular, between the relative and
absolute diversification measures. While the aliso&ini Index and the relative Gini Index
seem to be highly correlated, other measures, asithe absolute and relative Theil Indices,
are less correlated. This difference is not duedio-linearities, since the rank correlations are
also much lower between relative and absolute measwhen compared with rank
correlations within the two groups of measures ([@a#h.17). These results provide an
additional motivation to test whether a U-curvethtienship can be observed in relative
specialization, as the results from absolute speateoon cannot be directly applied to relative

specialization.

Table 4.16. Correlation between relative and absota export specialization, SITC 5-digit

Gini Theil Herfindahl Hirschman Rel. Gini Rel. Theil Rel.DI Median Balassa
Gini 1.00
Theil 0.85 1.00
Herfindahl 0.57 0.89 1.00
Hirschman 0.70 0.96 0.97 1.00
Relative Gini 0.97 0.81 0.54 0.66 1.00
Relative Theil 0.68 0.67 0.45 0.56 0.71 1.00
Relative DI 0.92 0.80 0.52 0.65 0.96 0.83 1.00
Median Balassa -0.89 -0.61 -0.34 -0.46 -0.89 -0.52 -0.80 1.00

Table 4.17. Rank correlation between relative andtesolute export specialization, SITC 5-digit

Gini Theil Herfindahl Hirschman Rel. Gini Rel. Theil Rel. DI Median Balassa
Gini 1.00
Theil 0.99 1.00
Herfindahl 0.95 0.98 1.00
Hirschman 0.95 0.98 1.00 1.00
Relative Gini 0.97 0.94 0.89 0.89 1.00
Relative Theil 0.76 0.71 0.67 0.67 0.84 1.00
Relative DI 0.87 0.83 0.77 0.77 0.93 0.94 1.00
Median Balassa -0.82 -0.77 -0.71 -0.71 -0.83 -0.79 -0.82 1.00
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Figure 4.27 further emphasises the difference betwelative and absolute specialization,
showing, for example, that the difference betwdentivo Gini indices and, in particular, the

two Theil indices, can not be ignored.

Figure 4.27. Correlation matrix between absolute ath relative export specialization, SITC 5-digit
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4.3.2. Non-parametric results

Figure 4.28 plots relative specialization, meastmgthe relative Gini Index, against GDP per
capita, together with a non-parametric lowess cultest observations are scattered in the
upper-left part of the plot, indicating countriegtfwan export structure that highly diverges
from the global export structure. The figure regetlat as GDP per capita rises, countries’
export structures become more similar to the glabgort structure, but the additional
increase in relative diversification diminishes tagher levels of GDP per capita, and
eventually reverses at the highest levels of GDiPcppita. Figures 4.29 and 4.30 display a
similar pattern for the Feenstra and HS dataseit, gveater divergence from the global

export structure for countries with low GDP peritapand increasing similarity towards the
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global distribution with increasing GDP per capibaut at a decreasing rate, with a slight
tendency towards re-specialization. As with theiltesn the previous sections, these stylized

facts might better be called an “L-curve” ratheaartta “U-curve”.

The Hadimvo procedure identifies a number of orglien the upper-right side of the scatter
plot (see the marked observations in Figure 4\8M4)en these outliers are excluded from the
Lowess calculation, the re-specialization part bf tcurve entirely disappears. This
preliminary conclusion based on the pooled panelvever, remains to be tested by

employing panel data regression methods.

Figure 4.28. Relative export specialization, Figure 4.29. Relative export specialization,
SITC 5-digit HS 6-digit
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Figure 4.30. Relative export specialization, Figure 4.31. Relative export specialization,
Feenstra 4-digit SITC 5-digit, Lowess excl. outliers
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Figure 4.32 plots the same relationships as abavthé SITC dataset, but with data on GDP
per capita using constant PPP dollars, which igribasure used by De Benedictis, Gallegatis
and Tamberi (2007) in their analysis of relativeedsification. The conclusions are the same

as for constant US dollars, but the upward-sloppgagh is more significant, which is

77



presumably due to a small number of observatiotis lngh GDP per capita and high relative

specialization.

Figure 4.33 presents the scatter plot betweenivelapecialization in the SITC dataset and
the logarithm of GDP per capita to visualize oba&ons with low GDP per capita. Even at
the lowest levels of GDP per capita, it can be gban rising GDP per capita is connected
with a higher variance of specialization through iaoreasing number of countries that

converge to the global export structure, while s@mentries remain relatively specialized.

Figure 4.32. Relative export specialization, SITC  Figure 4.33. Relative export specialization, SITC
5-digit, PPP dollars 5-digit, logarithmic scale
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Figure 4.34 presents SITC 5-digit data for the y2@00 to provide information about the
location of specific countries. Possibly as a resifl the way the relative specialization
measure is calculated, as mentioned above, largeoetes such as the United Kingdom
(GBR), Germany (DEU), France (FRA) and the USA, mst diversified, as they probably
highly influence the benchmark global export stuoet Some oil-exporting countries, like
Kuwait (KWT), United Arab Emirates (ARE) and NorwdMOR), are highly specialized

relative to all other countries, despite beingh@a middle or upper range of GDP per capita.
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Figure 4.34. Export specialization and GDP per capa, 2000
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The evolution of specialization over the period 396 2007 for six selected countries is
shown in Figure 4.35. Among these, the RepubliKartea is the only country with an export
structure emerging as a U-curve. Germany is thet miogrsified country over the whole
period, and the USA is approaching Germany’'s expwticture. Ghana is the country with
the greatest distance to the global average exgoutcture. Chile also remains highly
specialized, while Mexico’s relative structure earia great deal, but shows a tendency to

move towards the global export structure from #te 1980s onwards.

Figure 4.35. Relative export specialization over e,
selected countries
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The within component of the relationship betweeecsdization and GDP per capita shows
that countries first specialize, then diversifyenihspecialize again with rising GDP per capita,

although the magnitude of the within-variationesatively small (Figures 4.36-4.38).

Figure 4.36. Within-country relationship between  Figure 4.37. Within-country relationship between
relative export specialization and GDP per capita, relative export specialization and GDP per capita,
SITC 5-digit Feenstra 4-digit
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Figure 4.38. Within-country relationship between
relative export specialization and GDP per capita,
HS 6-digit
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4.3.3. Regression results

The above presented non-parametric estimates tedacaegative correlation between relative
export specialization and GDP per capita, with sh@pe coefficient decreasing at higher
levels of GDP per capita, but without a pronounitedd towards re-specialization, except for
the within-country variation. The regression res(fable 4.18, see also Appendix Tables 41-
50) show a significant and quite robust U-curvedaation between specialization and GDP

per capita. The pooled regression (columns 1 ansl ynificant at the 1-percent level for the
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four measures and three datasets, as well as fistazd US dollars and constant PPP dollars.
The coefficients on the median Balassa Index oonafly returns an unexpected sign for the
Feenstra dataset for the between effects regressithn constant PPP dollars. The LAD
regression also produces unexpected signs fordb#iadent on the median of the Balassa
index for the SITC 5-digit and the HS dataset. Hosveas already noted, the estimates for
the vast majority of settings are as expected agtuyhsignificant.

Note in particular that when excluding outlierstie SITC 5-digit dataset, the fixed effects
regression results for the Gini, Theil and PDI feg become even more robust, with a
slightly larger absolute value of the coefficieats slightly smaller standard errdrs.

These results indicate that the export structudewfincome countries becomes increasingly
similar to the world average, but that this processlowing down and countries do not
actually reach the world average structure. Evelytudigh-income countries tend to
diversify away from the global average, possible da specific products that can only be
produced by countries with the highest incomes.s€éhgroducts are potentially high value-
added products, which require a high level of tedbgy and are as a result sold at high prices

to a narrow range of consumers.

These conclusions also hold when non-manufactutatg are excluded from the regressions.
In this case, the results are even more robust Wien including non-manufacturing data
(see Appendix B.1).

However, the observed re-specialization trend shbaltreated with caution. The chance that
this result is an outcome of the employed methagipls high, as fitting a squared function
into a downward-sloping function that eventuall}ctmes flat will erroneously indicate a
U-shaped curve. The high values of the turning fgopoint towards this conclusion, which
can be tested by using a threshold model wherdhiteshold is imposed as the potential
turning point derived from the quadratic resulfshen a linear function is estimated for the
parts before and after the threshold, the estimetefficients are negative, contradicting the
upward-sloping part of the quadratic function.

3 The Hadimvo procedure excluded an absurdly latgeber of outliers for the median Balassa index, iand
therefore not reported here.
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Table 4.18. Regression results for relative expodpecialization, SITC 5-digit, HS 6-digit and

Feenstra 4-digit

(1) (2 (3) 4 (5) (6)
SITC 5-digit Relative Gini Median Relative Gini Median Relative Gini Median
Balassa Balassa Balassa
Pooled Pooled FE FE BE BE
GDP per capita -2.626e-05***  2.696e-05***  -2.389e-05***  1.858e-05*** -3.093e-05*** 3.073e-05***
(7.509e-07) (1.308e-06) (1.331e-06) (1.348e-06) (4.003e-06) (5.276e-06)
GDP per capita squared 5.331e-10***  -4.954e-10***  4.405e-10*** -2.829e-10***  7.576e-10*** -6.759e-10***
(2.695e-11) (4.790e-11) (3.479e-11) (3.639%-11)  (1.576e-10)  (2.077e-10)
Constant 9.545e-01***  -1.262e-02***  9.496e-01***  1.642e-02***  9.580e-01***  -1.294e-02
(1.911e-03) (2.279e-03) (4.964e-03) (5.148e-03)  (1.162e-02)  (1.532e-02)
Observations 3862 3862 3862 3862 3862 3862
Number of countries 142 142 142 142 142 142
R-squared 0.487 0.385 0.485 0.382 0.470 0.378
Turning point 24,630 27,210 27,117 32,838 20,413 22,733

SITC 5-digit excl. outliers

GDP per capita

GDP per capita squared
Constant

Observations

Number of countries

R-squared
Turning point

-2.538e-05**
(7.985e-07)
4.914e-10%*
(2.989e-11)
9.530e-01%**
(1.930e-03)
3851
142
0.489
25,824

-2.430e-05%*
(5.077e-06)
4.4966-10%*
(1.336e-10)
9.506e-01***
(1.862e-02)
3851
142
0.489
27,024

-2.723e-05"**
(4.429¢-06)
6.077e-10%**
(1.846¢-10)
9.526€-01%**
(1.206e-02)
3851
142
0.483
22,404

Feenstra 4-digit

GDP per capita

-2.809e-05***

3.006e-05***

-2.073e-05***

1.903e-05***

-3.350e-05***

3.439e-05**

(7.329e-07) (1.219e-06) (9.937e-07) (1.402e-06) (3.925e-06) (5.405e-06)
GDP per capita squared 6.184e-10***  -6.068e-10***  3.799e-10***  -3.345e-10***  8.955e-10*** -8.263e-10***
(2.859e-11) (4.648e-11) (2.466e-11) (3.379e-11) (1.661e-10) (2.287e-10)
Constant 9.691e-01*** -1.671e-02*** 9.510e-01***  1.715e-02***  9.728e-01*** -1.975e-02
(1.463e-03) (1.640e-03) (3.262e-03) (4.623e-03) (1.100e-02) (1.514e-02)
Observations 4047 4047 4047 4047 4047 4047
R-squared 0.548 0.442 0.541 0.440 0.528 0.434
Number of countries 136 136 136 136 136 136
Turning point 22,712 24,769 27,283 28,445 18,705 20,810
HS 6-digit
GDP per capita -1.870e-05***  1.812e-05*** -9.538e-06***  5.555e-06**  -1.837e-05*** 1.666e-05***
(1.074e-06) (1.687e-06) (1.627e-06) (2.237e-06) (3.006e-06) (3.806e-06)
GDP per capita squared 3.414e-10***  -3.027e-10***  1.747e-10*** -1.731e-10*** 3.347e-10***  -2.555e-10*
(3.588e-11) (5.584e-11) (3.403e-11) (4.149e-11) (1.026e-10) (1.299e-10)
Constant 9.615e-01***  -7.414e-03**  9.196e-01***  6.430e-02***  9.676e-01*** -7.318e-03
(2.773e-03) (3.595e-03) (7.593e-03) (1.143e-02) (1.067e-02) (1.351e-02)
Observations 1612 1612 1612 1612 1612 1612
R-squared 0.472 0.351 0.472 0.106 0.472 0.351
Number of countries 134 134 134 134
Turning point 27,387 29,931 27,298 16,046 27,442 32,603

Robust standard errors in parentheses (non-robust standard errors for BE)
*** n<0.01, ** p<0.05, * p<0.1

Even if the correct relationship is L-shaped, thesec can be made against a static

interpretation of the idea of comparative advantagece diversification always goes hand in

hand with economic growth. There is no evidencelow¥- or middle-income countries

exhibiting rising GDP per capita without diversifgiits export structure.
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The high level of relative diversification for highcome countries also has a dynamic
interpretation. As the global export structure desover time, the benchmark of relative
specialization also changes. The fact that higlsime countries are more diversified, when
global trade patterns change these countries dee@ladabt to new demand structures more
quickly than low- and middle-income countries, otise they would — by definition — be

more specialized.

Overall, these finings contradict two statementat tare often brought forward in the
respective literature: First, it is wrong to sagttBpecializing in a few products is a way out of
poverty. Second, and more important in the contéxhe recent discussion in the literature,
the trend towards re-specialization of high-incoswmntries is not robust. Even if the
re-specialization trend is significant, it is vesyall and appears at highest levels of GDP per

capita only’*

4.4. Export markets

The methods described and employed above are colpmeed for production and/or export
specialization. To my knowledge, there exists nblipation that analyses global patterns of
specialization in exportnarkets, where “market” means the geographic destinatibra o
country’s exports. There is, however, a rationae dnalysing such market specialization
along with product specialization: If diversificati of production or exports is seen as a way
of decreasing the vulnerability of an economy bykim@ it less prone to negative demand
shocks on a single or a few products, then loolanky at products might not reveal all
dimensions of vulnerability. In addition to thewstture of exports, the stability of exports will
also depend on the stability of demand from itsoeixpnarkets, which can be affected by
recessions and so on in the importing country. Eep® that export to a large number of

™ The shape of the specialization-income-relatiqgnshin also be determined using a threshold regressi
model, such as the endogenous threshold modelamgdth (1996, 1999). This method tests whether there
structural break in the dataset, and returns tis@ipo of the structural break along with lineagnessions for
the parts before and after the breakpoint, herstentefor an L-curve or a V-curve. If the U-curvethe above
panel regressions would be robust, then the thiéshodel would return a negative slope before lineshold
and a positive slope after the threshold. The tesid not allow for robust conclusions however. The
threshold value highly varies among the datasetsspacialization specification employed, and tiga $or
the lower and upper parts vary across the datasetspecialisation measures. Further analysigydiral
testing for the optimal number of thresholds, wogitdbeyond the scope of this study and is therdédtdor
further research.

83



markets are able to cushion themselves from lowerathd in some of their markets, but this
is not the case for exporters serving only a smalhber of markets, even if its export
structure is highly diversified. Therefore, the expstructure of a country should be measured
along the two dimensions of product and marketrdifieation to take into account the fact
that stability is maximized only when the exporusture of a country is diversified both in
products and markets. In other words, a countmyast vulnerable to external trade shocks
when its export structure is highly specializedifew sectorand serves only a few foreign

markets’®

In the context of this study, the relevance of readpecialization implies that verifying the
existence of a U-shaped curve of production or gxpbgoods alone is not sufficient to
understand trends in specialization. Even if a bigun production or exports exists, any
conclusion that does not take the pattern of exgestinations into account falls short of
describing general specialization trends. Policgoremendations based on this single-

dimensional view should be treated with caution.

Methodologically, the calculation of market divéiation is the same as for product
diversification, where the values of exported priduare replaced by the values of total
exports to each country in the world. This holds fwth absolute and relative market
diversification. In order to avoid disturbancesnsteing from small countries, every country

with a population below 500,000 inhabitants is egeld.

Interpreting the difference between absolute afative market diversification in this context
is slightly different from the comparison for pras. The measure oélative diversification

has even more explanatory power compared to alesaliviersification in this context,
because the global geographic trade structure leudarmation on the size of the importing
countries. Relative diversification implicitly inqmorates the size of the importing county,
which is otherwise neglected when the un-weightesblte diversification measure is used.
Concerning the drivers of market diversificatiangan be assumed that size itself determines
the destination of exports to a certain extent.gBrgcountries might have more diversified
export destinations due to the fact that they sharders with a larger number of countries.

On the other side, the geographic flows of exparts also dependent on other geographic

> The author is thankful to Manuel Albaladejo (UNIPfor the idea of market diversification.
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characteristics as well as economic and politiegeaminants. In the context of low-income
countries, former colonial ties constitute an addal relevant determinant (see Bhattacharjea

(2004) for an overview on this discussion).

4.4.1. Absolute market specialization

There is no existing hypothesis concerning thetioglahip between GDP per capita and
market diversification, although it can be expedteamt countries with higher GDP per capita
have the capacity, infrastructure and technologyséove a larger number of different
geographical markets. Generally, the results reveahigh overall level of market

specialization, which means that a small humbemgforters dominate the global import
structure. Countries at low levels of GDP per a@how both relatively large and small
values of market specialization, with this variabezoming smaller at higher levels of GDP
per capita. There seems to be a trend towardsegneirket diversification at higher levels of
GDP per capita (Figure 4.39). Transforming the zamtal axis into a logarithmic scale to
better illustrate the dense left part of the scapilot reveals a negative but very low

correlation between market specialization and GBiPcppita (Figure 4.40).

Figure 4.39. Market specialization Figure 4.40. Market specialization,
logarithmic scale
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Considering individual countries, the evolution rofrket diversification over time varies
considerably from country to country, but shows santeresting trends (Figure 4.41). In the
late 1960s, these six countries were at one of ¢teocentration levels: The USA and
Germany were quite diversified in their export desdions, while Chile, the Republic of

Korea, Mexico and Ghana served only a few foreigmkets. Mexico remained at its level of
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market specialization, but Chile and especially Republic of Korea managed to reach into
new markets, making the Republic of Korea as iimtieeld with the world market as Germany
and the USA.

Figure 4.41. Market diversification over time, seleted countries
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The ten most and least diversified countries inyhar 2005 are presented in Table 4.19.
Surprisingly, the list is not headed by OECD coigstrbut by large middle income countries,
which have the potential to easily serve many expuwarkets as they border many other
countries, and are at a level of economic developnhégh enough to benefit from this

advantage.

Table 4.20 presents the surprising result thatetrsems to be a U-curved relationship
between export market diversification and GDP pgita. As economies grow, they enter
new markets, but this increasing diversificatioopst and turns towards re-specialization at
high GDP per capita levels. High-income countriesiously do not benefit from entering

new markets, but from concentrating on a fewer nemalb export destinations and decreasing
non-profitable trade with other partners. An explion for this pattern might lie in the

technological content of exports and the relatedatel pattern. At middle incomes, countries
are highly diversified, exporting a relatively largumber of products. Given the wide variety
of products exported, it is likely that the countgn meet the demands of many different
countries. At higher levels of GDP per capita, artoy becomes more specialized (in higher-
tech products), with demand for such products cgnfiam a smaller number of (advanced)
countries that demand such products. If this isctee, then countries with the highest levels
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of GDP per capita would export mainly to similiadglvanced countries, i.e., the average

GDP per capita of its trading partners would bénbrghan for middle-income countries.

Table 4.19. Ten most and ten least specialized cdrias, market specialization, 2005

Export

Rank Country Gini Theil Herfindahl Hirschman ST
Destinations
1 Ukraine 0.87 1.90 0.06 0.26 169
2 India 0.88 1.92 0.05 0.23 220
3 Brazil 0.88 1.95 0.06 0.25 210
4 Turkey 0.88 1.90 0.04 0.22 204
5 Italy 0.89 1.99 0.05 0.24 221
6 Greece 0.89 2.00 0.05 0.23 198
7 Russian Federation 0.89 1.97 0.04 0.21 173
8 South Africa 0.90 2.02 0.05 0.23 212
9 France 0.90 2.14 0.06 0.25 220
10  Pakistan 0.90 2.20 0.08 0.29 211
114  Venezuela 0.98 4.06 0.49 0.70 121
115 Central African Republic 0.98 3.53 0.17 0.42 34
116  Montserrat 0.98 3.58 0.19 0.43 16
117  Cook Islands 0.98 3.75 0.23 0.49 24
118 Mexico 0.98 4.64 0.74 0.86 184
119 Sudan 0.99 4.37 0.58 0.76 58
120 Swaziland 0.99 4.35 0.57 0.75 73
121  Mongolia 0.99 4.29 0.51 0.71 67
122 Albania 0.99 4.35 0.54 0.73 75
123 Botswana 0.99 4.54 0.59 0.77 104
Table 4.20. Regression results for absolute markspecialization
(1) (2 3) 4 (5) (6)
Gini Herfindahl Gini Herfindahl Gini Herfindahl
Pooled pooled FE FE BE BE
GDP per capita -3.406e-06*** -5.252e-06*** -2.494e-06*** -5.247e-06*** -3.434e-06*** -6.669e-06
(1.228e-07) (6.018e-07) (2.630e-07) (1.101e-06) (9.071e-07) (4.944e-06)
GDP per capita 7.347e-11*** 7.976e-11*** 6.650e-11*** 1.066e-10*** 7.326e-11** 1.146e-10
squared
(3.866e-12) (1.745e-11) (6.433e-12) (2.340e-11) (3.572e-11) (1.947e-10)
Constant 9.594e-01*** 1.910e-01*** 9.546e-01*** 1.881e-01*** 9.611e-01*** 2.029e-01***
(5.392e-04) (2.940e-03) (1.012e-03) (4.711e-03) (2.633e-03) (1.435e-02)
Observations 3853 3853 3853 3853 3853 3853
R-squared 0.245 0.041 0.228 0.0402 142 142
Number of countries 142 142 142 142 0.245 0.0411
Turning point 23,180 32,924 18,752 24,611 23,437

Robust standard errors in parentheses (non-robust standard errors for BE)
*** n<0.01, ** p<0.05, * p<0.1

4.4.2. Combining absolute market and product specializatio

When the two measures of absolute specializatiproguct and market specialization — are

combined, they allow for a two-dimensional analydig country’s trade vulnerability. Figure

4.42 shows market diversification on the horizorsteis and product diversification (using
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SITC 5-digit) on the vertical axis. Countries ae ttop right corner are specialized both in
export products and export markets, while countinethe bottom-left corner are diversified

along both dimensions. In order to minimize vultdiey along both dimensions, a country
should look towards moving to the bottom-left caroé the graph. When considering the
specific countries used as examples above, wethatl Germany and the USA are highly
diversified in markets as well as in products, @ad therefore be considered “secure” in
terms of vulnerability to external shocks. The Ramuof Korea is more specialized in

products, but remains equally specialized in market Germany and the USA. Chile and
Mexico differ very much from each other: Mexicodpecialized in markets — presumably
mostly accounted for by the USA — and less in petgluvhile Chile is much less specialized
in markets, but more specialized in products. Altjto both countries are more vulnerable to
external shocks than the USA and Germany, it isogsjle to judge which of them is less

vulnerable, once both dimensions are taken intowauc

Figure 4.42. Market specialization and product spaalization, 2005
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This result has implications for how countries ala&ssified. Until now, only the export or
production dimension is taken into account wheanagtting to classify countries in terms of
their vulnerability. For example, export productesialization is one component of the
Economic Vulnerability Index of the United Nationwhich is used, inter alia, in the
classification of Least Developed Countries (cf.itelth Nations, 2006:26-29, 2003:45-47,
1999:5-6; and the discussion in Guillaumont, 2008).only product specialization is
considered as a measure of export vulnerabilign ttountries such as Mexico would be rated
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as less vulnerable than economies such as Chilegagorts a wider set of products. But this
higher level of product diversification might notepent Mexico’'s exports from being
affected by negative shocks from another countngesits trade structure is dependent on
very few export partners. Any benefits from Mexgdiversified export sector are thus being
offset by being dependent on few trading partn&sssuch, a crisis in one of these countries
can have a bigger impact on Mexico despite its drpeoduct portfolio. Chile faces the
opposite problem; while a decrease in demand fram af its trade partners is unlikely to
affect Chile’s exports a great deal, falling dem#émdone of its products would have a large
impact, by such Chile could face diminishing expereipts despite having a relatively large

number of trading partners.

A composite index can be calculated via scalindhesaecialization value to range between
zero and one and then calculate the arithmetic médme two scaled indices. The resulting
specialization value is therefore a combined indea country’s export product and market
specialization. The scatter plot reveals a simslaucture to that of product specialization,

with a U-curve that shows a distinct downward trand a slight upward trend (Figure 4.43).

Figure 4.43. Combined specialization
(market and product)
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The composite index follows a distinct and sigmifit U-curve when analysed as pooled
panel, and in particular when analysing the witland between-variation (Table 4.21). This

also holds when using PPP dollars.
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Table 4.21. Regression results for combined spediadtion

(1) (2) (3)
Gini Gini Gini
Pooled FE BE
GDP per capita -3.232e-05***  -1.864e-05*** -3.433e-05***
(8.840e-07) (1.645e-06) (5.453e-06)
GDP per capita squared 7.060e-10***  4.824e-10***  7.916e-10***
(3.013e-11) (4.306e-11) (2.145e-10)
Constant 8.386e-01***  7.781e-01***  8.470e-01***
(2.848e-03) (6.093e-03) (1.590e-02)
Observations 3843 3843 3843
Number of countries 141 141 141
R-squared 0.435 0.417 0.434
Turning point 22,890 19,320 21,684

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1

4.4.3. Relative market specialization

Applying the idea of relative specialization to expmarkets reveals how countries comply
with or diverge from geographic demand structuiidge underlying question in this case is
whether exporting to those destinations where athanties also export to is related to lower
economic development, or whether it is favourablecbuntries to comply with global trade

patterns as they indicate the demand of customers.

The results reveal an interesting picture. Thedfstiost diversified economies is headed by
India, followed by Brazil and South Africa (Table22). These countries best react to global
demand patterns, as their distribution of exposdtidations comes closest to the geographic

distributions of demand.

As with absolute diversification, the combinatioh relative export and relative market
diversification is of particular interest, becawskeen diversification is seen as an insurance
against vulnerability, then it is important to mesvulnerability to shocks in the demand of
the most-traded products as well as in overall deimtom the biggest importers. For
example, if a country exports to countries that attesrwise not big importers, and exports
goods that are niche products, then this mightroétable for the exporter in the short run
due to low competition, but at the same time camss a highly vulnerable situation.
Demand for niche products can be unstable, anthtitehat only few countries import these
products further emphasises the low global demamdthHese products. If the importer

decreases its imports, it might be hard to find bewers in the short run.
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Table 4.22. Ten most and ten least specialized cdrias, relative market
specialization, 2005

Rank Country Relative Relative Relative Median

Gini Theil DI Balassa
1 India 0.31 0.45 0.30 0.61
2 Brazil 0.36 0.58 0.33 0.46
3 South Africa 0.36 0.65 0.34 0.28
4 Pakistan 0.38 0.70 0.36 0.49
5 New Zealand 0.42 0.80 0.37 0.34
6 United Kingdom 0.44 0.34 0.30 0.49
7 Thailand 0.44 0.48 0.37 0.40
8 Switzerland 0.44 0.23 0.27 0.34
9 Korea, Rep. of 0.45 0.39 0.34 0.36
10 Viet Nam 0.45 0.51 0.39 0.19
120 Mexico 0.88 1.37 0.73 0.01
121 Qatar 0.89 1.66 0.76 0.00
122 Gambia, The 0.90 4.59 0.78 0.00
123 Mongolia 0.90 1.75 0.69 0.00
124 Albania 0.90 2.65 0.87 0.00
125 Swaziland 0.92 4.13 0.88 0.00
126 Botswana 0.92 2.66 0.90 0.00
127 Central African Republic 0.93 2.43 0.80 0.00
128 Montserrat 0.93 4.01 0.78 0.00
129 Sudan 0.94 2.02 0.80 0.00

4.4.4. Combining relative market and product specializatio

The combination of relative product and market gpization is presented in Figure 4.44 for
the year 2005. The resulting scatter plot is sintdathe one for absolute product and market
diversification, but with more distinct differencbstween countries, meaning that countries
are more spread. The structural difference betw&gite and Mexico, for example, is now
clearer, with Mexico, on the extreme side, beingcgdized in markets and diversified in
products, and Chile having an opposing structurebbing specialized in products and

diversified in markets.

Similar to absolute market specialization, themaxists a U-curved relationship between
relative market specialization and GDP per capltable 4.23). This relationship is driven
largely by within-country variation, as the fixedfeets regression results are highly

significant, while the between effects resultsraverobust.
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Figure 4.44. Relative market specialization and retive product
specialization, 2005
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Table 4.23. Regression results for relative marketpecialization
(1) (2 (3) 4) (5) (6)
Gini Median Balassa Gini Median Balassa Gini Median Balassa
Pooled Pooled FE FE BE BE
GDP per capita -1.842e-05***  2.580e-05***  -1.225e-05***  2.301e-05*** -2.177e-05***  1.833e-05***
(7.126e-07) (1.019e-06) (1.318e-06) (1.669e-06) (5.274e-06)  (4.417e-06)
GDP per capita squared 4.213e-10***  -4.574e-10***  3.017e-10***  -5.796e-10*** 5.345e-10** -1.822e-10
(2.276e-11) (3.560e-11) (2.949e-11) (4.432e-11) (2.077e-10) (1.739e-10)
Constant 7.266e-01*** -2.688e-04 7.013e-01*** 2.960e-02*** 7.608e-01*** 7.819e-03
(3.379e-03) (2.430e-03) (5.363e-03) (6.027e-03) (1.531e-02)  (1.282e-02)
Observations 3853 3853 3853 3853 3853 3853
R-squared 0.194 0.437 0.192 0.395 0.193 0.423
Number of countries 142 142 142 142 142 142
Turning point 21,861 28,203 20,302 19,850 20,365

** n<0.01, ** p<0.05, * p<0.1
Robust standard errors in parentheses (non-robust for BE)

The combined index again evolves as an L-shapectium(Figure 4.45), but the regression
results indicate a U-curve (Table 4.24) Countriesrdéfore increasingly manage to serve the
global demand structure in terms of both products markets as income grows, but high-

income countries seem to show a tendency to speeial niche products and markets.
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Figure 4.45. Combined relative specialization
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Table 4.24. Regression results for combined relatvspecialization

(1) (2 3
Relative Gini Relative Gini Relative Gini
Pooled FE BE
GDP per capita -3.050e-05***  -2.484e-05*** -3.589e-05***
(8.133e-07) (1.345e-06) (5.110e-06)
GDP per capita squared 6.500e-10***  5.058e-10***  8.801e-10***
(2.745e-11) (3.336e-11) (2.011e-10)
Constant 7.933e-01**  7.737e-01**  8.176e-01***
(2.958e-03) (5.234e-03) (1.490e-02)
Observations 3843 3843 3843
R-squared 0.437 0.437 0.428
Number of countries 141 141 141
Turning point 23,462 24,555 20,390

Robust standard errors in parentheses
**% n<0.01, ** p<0.05, * p<0.1

4.5. Controlling for other determinants

The previous chapters revealed that the assummtioa U-curved relationship between
economic specialization and GDP per capita is roiiust to different measures and
econometric specifications. These results, in paldr the large influence of country fixed
effects, indicate the importance of other factdrat tdetermine the level of production or
export specialization. It is therefore reasonables@arch for other robust determinants to
understand the pattern of specialization on thehamel, and to verify if the proposed U-curve

is robust to controlling for these determinantdfmother.
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4.5.1. Methodology (Bayesian Model Averaging)

A number of methods for searching for the robus¢meinants of a variable of interest have
been considered. Model selection criteria, suchthas general to specific methodology

advocated by David Hendry are often used. An aditére is the Extreme Bounds Analysis of
Leamer (1978, 1983). In this type of analysis, Waeiable of interest is regressed on the
dependent variable including different sets of ptleplanatory variables. If the maximum

and minimum of the resulting coefficients on thariable all have the same sign (and are
significant) the relationship is classified as wgb, in the other case as ‘fragile’ (see Levine
and Renelt (1992) for a study using this approach).

However, these traditional approaches have crutsaldvantages. It might be that there is a
similar but yet different model that also providasgood fit to the data, but leads to
substantively different estimated coefficients @anslard errors. And the method of removing
and incorporating variables based on pk® percent rule of thumb has led to a publication

bias in academic journals (Montgomery and Nyhal@g820

Bayesian Model Averaging (BMA) is a standard saintto model uncertainty, consisting of
averaging overll models considered rather than one single regmessiodel. Following
Hoeting et al. (1999:383-384), the central ideaBMA is the calculation of the posterior
distributions of the regression coefficiegifsgiven datay, according to

pr(B, )= el .. vor () @)

This is an average of the posterior distributiohg;ander each modalls of the model space
Ms,...,Ms (the first term of the sum), weighted by the postemodel probability (the second
term of the sum). In general, posterior effect pimlities imply weaker evidence for effects
than do p-values used in “classic” model selection, which dot account for model

uncertainty. The posterior probability of mod& is

pr(vM,)pr(m,)

3 pr(vim, )pr(M,)

=1

pr(m,JY)=

(22)
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where

pr(v]m,) = [ pr(ve, M )pr(g)m, )de, (23)
is the integrated likelihood of modkls, &, = (,8, 02) Is the vector of parameters of modigl
pr(HS|MS) is the prior density of)s under modelMs, pr(Y|HS,MS) is the likelihood, and
pr(M,) is the prior probability thals is the true model, assuming that one of the models

considered is true.

The posterior mean and variance of the regressgmfficient g;, which are of primary

importance in this analysis, are then given by:

elsv)= 2 4,.or(JY) @4)
var(g, ¥)= 3 var(5 V.M, )+ B2, Jor(M,v) - (g, [V (25)

s=1
where ﬁﬁ’jvs denotes the posterior mean Bf under modeMs. The posterior mean is therefore

the average of the model-specific posterior meamsighted by the model's posterior

probabilities.

One problem with implementing BMA is that the totaimber of models and thus the

number of terms in equation (21), can be enormdieen the number of potential regressors
isr, then the number of all combinations — including tmodel with no regressors — would be
2'. This fact makes it impossible — at current lexaflsomputation capacity — to estimate alll

possible combinations within a reasonable amoutitred.

There exist several ways to deal with the high nemdd terms in equation (21), which are
summarized in Hoeting et al. (1999). The Occam'sidowwv method compares models
pairwise and excludes models with the lower posteriodel probability from equation (21).

Additionally, when two nested models are compaesd] the algorithm rejects the simpler
model, then all sub-models of the simpler model as®e rejected. Another approach is the
Markov chain Monte Carlo model composition, whiatogeeds from a current model to a
similar model if the posterior probability of thews model is higher then the current model,
otherwise it remains in the current model, therefdescribing a “path” towards the maximum

posterior model probability.
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Montgomery and Nyhan (2008:4) note that researcBbmuild avoid engaging in model
selection purely by automatic methods like BMA, tbuld instead use previous research
and theory to specify the set of relevant indepetdariables and the statistical model. Thus,
resulting from the literature review in sectionrtiahe econometric analysis in section 4, the
following determinants are considered as potegtiarelated with the various specialization

measures.

» GDP per capita and GDP per capita squared
The hypothesis of a U-curve implies that the sighthe coefficients are expected
to be negative and positive, respectively.

» Technology, proxied by the level of sophistication
Rising sophistication is expected to imply loweeaplization, with a potential
turning point. The “sophistication” of countriesdefined according to Hausmann,
Hwang and Rodrik (2006): First, the sophisticatevel of products is calculated as

PRODY, =" MY (26)

Z(Xck/xc) ’

c
which means averaging the respective GDP per capitd each exportec of a
given produck, where the weights are the revealed comparativardadge of each
countryc in goodk. X. andxg denote total exports of countryand exports of good
k of country c, respectively. The sophistication levels of cowstrare then
calculated as the weighted average of all prodaphistication levels, where the

weights are the value shares of the products icadbetry’s total exports:

EXPY, = z&k PRODYKJ 27)
k

C

» Geography: Absolute latitude (of country centroid), island dummy, regional dummy,
landlocked dummy, number of bordering countries
Countries in the tropics and small islands mightehfewer options to diversify
their economies due to limited production netwokksd therefore are expected to
be more specialized. Region-specific charactessti® expected to correlate with
the specialization level, in particular Sub-Sahafdrica is expected to be more
specialized due to its large agricultural sect@ndlocked countries may face more
difficulties to export a broad variety of goods disea lack of access to cheap
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transport routes, while a higher number of bordgeraountries might allow a
country to serve a broader variety of demand.

e Sze: GDP, population
Bigger countries, both in terms of GDP or populatithave more production
facilities and therefore have a greater abilityptoduce and export a broad variety
of products.

» Factor endowments: labour force, human capital (proxied by years of schooling), capital

stock, land area, share of agricultural land

Factor endowments determine trade patterns acapritinthe Heckscher-Ohlin
model and should therefore have a high influencepatialization patterns.

» Demography and human capital: life expectancy, years of schooling
On the one hand, higher human capital enablesiatgdo acquire and utilize the
knowledge and skills necessary for product discpead innovation. On the other
hand, a skilled workforce can lead to specializatim products with high
technological content.

* Infrastructure: telephone lines, mobile phone connections
Better infrastructure allows for better integratioto the world market, a better
spread of know-how, and a higher ability to discoamed innovate new products.

* Macroeconomic structure: Agricultural value added, MVA, share of oil exports, share of

agricultural raw materials exports, credit to the private sector

Different disaggregation levels for agriculturaldamon-agricultural products might
result in a correlation between agricultural and M\and specialization, as
presumed by some publications mentioned in Se@ioHowever, the parametric
analysis in Section 4 (see also Appendix B.1) hasva that this influence might be
small. The share of oil exports is expected to lositwely correlated with
specialization, as oil-exporting countries are abléncrease their GDP per capita
without diversifying their economy.

* Macroeconomic stability: inflation
A low inflation rate indicates a stable economyt thllows for developing a wide

range of products.
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* Openness. share of exportsto GDP, share of trade to GDP, FDI inflows
According to Ricardian trade theory, the level pebness affects specialization
levels according to comparative advantage. Howetee, actual sign of the
influence is open to discussion (see Section 2)th@rone hand, inflows of Foreign
Direct Investment (FDI) might facilitate knowledgspillovers from foreign
countries which can increase the ability of thepieat to produce a larger number
of different goods, and hence reduce specializatimthe other hand, openness to
trade and financial transactions can lead to speai®mn on a narrower range of
products in which the country has a comparativeaathge.

» Poalitics: Political violence, political violence in neighbors
As political instability harms the development ofbaoad economic portfolio,

political violence is expected to be positivelyredated with specialization.

With these 33 determinants, the model space caneisbver 17 billion different models.
Tables 4.25 and 4.26 report the posterior expecaicks (EV), standard deviation (SD) and

posterior effect probabilitieﬁ’(ﬁj Z O|Y) here written a®!=0, for the coefficient associated

with each variablé® These parameter estimates and standard deviatimrely incorporate
model uncertainty, as they are calculated as arageef the expected value of the respective
coefficient over all models, weighted by the pasteprobabilities of the models. Besides
this, the best five models according to their pastgrobability are presented for each setting

in Appendix B.3.

BMA does not allow for gaps in the dataset, sirtceauld imply estimating the different

models on different samples. The panel can howbeeunbalanced. In order to obtain a
dataset without gaps, only years after 1980 weckudled in the analysis, and only 5-year
averages were used. Some countries had to be dhoppehe final dataset consists of 65

countries.

® This analysis was conducted using the BMA pacKagthe statistics software R, available at htgpah.r-
project.org/web/packages/BMA/index.html"®arch 2009]
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4.5.2. Results

Table 4.25 presents the results for absolute sipeatian for the pooled SITC 5-digit dataset
in the first three columns (see Appendix B.3 fdrestdatasets). The variables with the highest
posterior probability (100 percent) are the linaad squared terms of GDP per capita, with
signs showing robust evidence for a U-curved reestihip. As expected, lower specialization
levels are correlated with higher levels of sopbtadion, thus exporting high-income goods
implies having a diversified export structure. Téxeel of specialization rises with the share of
oil exports in total exports, indicating that otp®rters have weak incentives to diversify their
economies, as discussed in the literature conagthimresource curse, or that they are unable
to do so due to Dutch Disease. Also countries witligher share of agriculture value added
in total GDP are more specialized. This might fla statistical phenomenon discussed
above, since the agriculture tends to be repreddmtdewer sectors in the available datasets.
Alternatively, it could be due to real structurabfures of countries that depend heavily on
agriculture and thus lack the industrial structanel know-how for a diversified economy. As
the regression results in section 4 indicate annestonger U-curve when excluding
agricultural products (see also Appendix B.1), [dteer explanation might be more relevant.
Concerning geography, low- and middle-income coestin Europe and Central Asia are
more diversified than Western Europe and North Acagl while Latin America and
Caribbean are more specialized. Islands are m@eazed than non-islands, which shows
that being geographically isolated and small isddastacle to economic diversification.
Interestingly, specialization increases with disgafrom the equator. Hence tropical countries

are actually less specialized than one would exgigen their level of income.

Variables with a posterior probability between ®dgent and 100 percent are also considered
to be robust determinants.interestingly, the share of exports in GDP has oaitjve
coefficient, thus more open economies are moreiapEal. Large countries in terms of
population are more diversified, as a higher nundfevorkers can produce a greater variety

of products for exports. The number of schoolingrgeis correlated with a higher level of

" The dummy on Western Europe and North Americdyiing Japan, New Zealand and Kuwait) was excluded
from the regression. Each regional coefficient espnts the deviation from the impact of being irsW&i
Europe and North America on specialization therfor

8 This study follows much of the literature emplayiBMA and uses the posterior probability as a medins
defining robustness. Since a prior inclusion pralitgtof 0.5 for each variable is assumed, any able with a
posterior inclusion probability above 0.5 has saeincrease in its inclusion probability after atvémy the
data.
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specialization, as a skilled workforce leads tocggdeation in high-technology products. The
share of agricultural land area in total land a@aelates negatively with specialization.

The remaining variables have a posterior probgbiit less than 50 percent and should

therefore not be considered as robust.

Most of these results also hold when relative spigaition is considered, in particular the
U-shaped curve and the sophistication-diversiftcatrelationship (Table 4.25, last three
columns). However, some variables show a dramétidalver posterior probability, in

particular the oil share in exports, the island dum the regional dummies and the
agricultural indicators. Besides the U-curve andphsstication, only the share of
manufactured exports in total exports has an immtugprobability of 100 percent. This
constitutes evidence for a U-curve, as the speaidtin level of a country is mainly
determined by its level of economic developmerst,sibphistication and the manufacturing

content of exports.

The turning point of the U-curve lies at US$24,5@0absolute specialization and US$21,500
for relative specialization, which is quite simikarthe results of the simple U-curve without
additional determinants. These results suggesttitteat)-curve is robust to the inclusion of

other determinants.

The results for fixed effects regression are elytidéd@ferent from the pooled regression (Table
4.26). Within countries, there seems to be no Wdirelationship once other influences are

controlled for. This is the case both for absohrtd relative specialization.

For absolute specialization (first three columnsTable 4.26) a higher oil share leads to
higher export specialization. Whether this resdittan Dutch Disease, i.e. a decline of
manufacturing activities, or a dominating positiohoil exports without an effect on the
absolute level of non-oil exports cannot be judgeithin the present methodological
framework. Surprisingly, rising trade openness cedu specialization, contradictory to
Ricardian theory. As Ricardian theory in fact hasrenrelevance for within-country trade
trends, i.e. how the trade structure of a countignges if this country opens up for trade, this
result is stronger than the confirmation of Ricarditheory in the above pooled panel. A

rising labour force increases diversification, aeslincreasing credit to the private sector.
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Thus a growing banking sector stimulates the expanef economic activities into new
products. The estimates for telecommunicationsra@nclusive: a higher mobile phone ratio
implies higher specialization, while a higher ratd landline phones implies higher
diversification. Landline telephones seems to regme a more sophisticated technological
infrastructure, which implies higher export divésition, while a mobile phone network is a
proxy for weak technological infrastructure leadintg more specialization. Other

determinants do not have a high inclusion probgbili

Table 4.25. BMA results for absolute and relativegecialization, pooled, SITC 5-digit

Absolute Gini Relative Gini
p!=0 EV SD p!=0 EV SD

Intercept 100 9.90E-01 1.85E-02 100 1.07E+00 3.51E-02
GDP per capita 100 -5.64E-06 9.33E-07 100 -2.22E-05 3.24E-06
GDP per capita squared 100 1.15E-10 2.21E-11 100 5.17E-10 8.10E-11
Sophistication 100 -7.17E-06  8.22E-07 100 -2.48E-05 3.13E-06
Oil share 100 6.26E-02  8.75E-03 47.5 3.25E-02 3.97E-02
Agricultural value added 100 8.97E-04 1.82E-04
Absolute latitude 100 7.25E-04 1.39E-04 72.7 1.01E-03 7.70E-04
Island dummy 100 1.87E-02  5.29E-03 225 9.82E-03 2.03E-02
Europe and Central Asia dummy 100 -2.71E-02  7.20E-03
Latin America and Caribbean dummy 100 1.61E-02 4.19E-03
Agricultural land share 98.3 -2.18E-04  7.57E-05
Export in GDP share 97.3 2.55E-04  9.32E-05 75.1 5.86E-04 4.10E-04
Population 78 -4.21E-11  2.33E-11 66.2 -9.66E-11 7.24E-11
Years of schooling 75.6 5.11E-03 3.67E-03 80.4 1.88E-02 1.21E-02
FDI inflows 45.8 -4.97E-04 6.33E-04
Life expectancy 39 -2.12E-04  3.06E-04
Manufactured exports share 100 -1.57E-03 2.99E-04
South Asia dummy 88.4 6.39E-02 3.29E-02
Labour force 33.8 -9.48E-11 1.36E-10
OPEC dummy 23.6 1.40E-02 2.85E-02
Capital stock 22 -1.57E-15 3.21E-15

Model with 13 best variables: R*=0.83 Model with 10 best variables: R>=0.84

Concerning the relative specialization measuralfinree columns of Table 4.26), only trade
openness, the size of the labour force and theestfamanufactured exports have a robust
impact on specialization. The latter is differertnh absolute diversification, where a change
in manufactured exports does not affect speciahizailhe results for the linear and squared
GDP per capita terms on relative within-countrycspkezation are of particular interest. Both

variables have a posterior probability of below g cent, but are significant in the fourth-

best model. This means that if they would have heeluded in a simple regression, they

would have indicated a significant U-curve, possildading to the conclusion that the
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U-curve is the development process of an averagatop The position of the estimated
turning point would then be around US$23,000. Havethe BMA results show that this
conclusion would have been wrong as 76 percentS&ngercent of the averaged posterior
distributions associated with GDP per capita and”Gier capita squared, respectively, have

their mass at zero.

Table 4.26. BMA results for absolute and relativeecialization, demeaned (fixed effects) SITC 5-digi

Absolute Gini Relative Gini
p!=0 EV SD p!=0 EV SD

Intercept 100 9.11E-08 5.00E-04 100 4.67E-07 1.85E-03
Oil share 100 3.43E-02  7.64E-03 45.7 3.16E-02 3.98E-02
Mobile phones 100 2.69E-04  5.48E-05 35 1.31E-05 8.17E-05
Exports in GDP share 99.4 -3.12E-04 1.02E-04 100 -1.43E-03 3.72E-04
Domestic credit to private sector 95.4 -1.26E-04  5.00E-05 3.7 -9.09E-06 5.50E-05
Telephones 94.8 -5.59E-04  2.26E-04 62.9 -1.14E-03 9.94E-04
Labour force 94.7 -3.89E-10  1.06E-10 100 -1.29E-09 6.58E-10
Agricultural land share 36.2 -2.21E-04  3.34E-04
Life expectancy 34.7 -1.79E-04 2.84E-04 29 -4.59E-05 3.01E-04
Years of schooling 25.1 -1.29E-03  2.54E-03 21 -3.79E-04 2.92E-03
MVA 24.3 -1.09E-04  2.24E-04 14.2 -2.31E-04 6.46E-04
Urban population share 12.7 -4.75E-05 1.39E-04 13.8 -1.80E-04 5.12E-04
Manufactured exports share 100 -1.33E-03 3.13E-04
Capital stock 48.2 -6.90E-15 8.10E-15
GDP per capita squared 44.6 1.56E-10 2.11E-10
GDP per capita 34.1 -7.14E-06 1.06E-05
Population 21.7 1.46E-10 3.16E-10
Political violence 7.6 -8.00E-05 3.22E-04

Model with 7 best variables: R’=0.516 Model with 5 best variables: R°=0.562

The results are largely similar when using the Bganand HS dataset (see Appendix B.3).
Note that the Feenstra dataset does not reporbdstand 2000, while the HS dataset does not
report data before 1985. Thus the results are wethlean the results based on the SITC
dataset. When using the pooled regression, a distlircurve will always be observed for

both absolute and relative specialization, withumihg point similar to the case without

including additional determinants. In the Feenslataset, the within-country U-curve has a
higher probability than in the SITC dataset. Howeue the HS dataset, which represents the

most disaggregated data, the within-country U-cus\entirely non-existent.
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5. Conclusions

This study has analysed the relationship betweenauic specialization and national income
per capita. For development policy, it is crucidlether a country focuses on improving its
production or export capacity within a certain oarrrange of products where comparative
advantage is exhibited, or if a country aims akebifying its production structure to be less
vulnerable to economic shocks. In the relatedditee, arguments are put forward for both
specialization and diversification, and the seme@nometric paper by Imbs and Wasciarg
(2003) presents empirical evidence that both tremdgaking place, but at different economic
stages. Their finding of a “U-curve” between spkzaion and income per capita has

stimulated a large number of studies that have rekplaeir analysis by either criticising the

methodology or by confirming these findings andiaganore dimensions.

However, several criticisms can be made of thisrdiiure. By combining the various
methodological approaches, the econometric angbyssented in this study contributes to the
discussion concerning the existence of a particidpecialization trend. While the
diversification trend of low-income countries cae lempirically confirmed, it can be
questioned whether this trend eventually turns mdowwards re-specialization, although it
can be confirmed that the trend declines as GDRcagita increases. Although this critique
does not diminish the importance of diversificatidrchallenges the recent discussion about
the existence of a U-curve relationship betweewigpzation and income per capita.

The main results from the analysis are as follows:

First, in the literature, theoretical arguments for pagtern of exports are often used for the
pattern of production, although exports and pradactmight be driven by different —

although related — forces. And while the main ieseéfin the context of structural change lies
in the pattern of production, production data arky @vailable at relatively aggregated levels,
whereas export data are available at highly dissgaged levels. In some studies this fact
serves as a justification for using export datdaeiad of production data. However, theories
and conclusions concerning export patterns canaatitectly applied to production patterns.
In particular, the meaning of “specialization” bewes unclear when production and exports

are mixed: If a country opens up to trade, its pobidn responds to the changed incentives
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created by foreign demand. An increase in the prioalu of a certain good as a response to an
increase in openness denotes an increase in egpectalization of that good, but if this
particular good was previously produced on a sstlle, then the overall level of production
specialization is reduced. The econometric resuitshis study show similar trends for

production and exports, suggesting that these sssiag not be of great concern.

Second, another dimension of the meaning of “special@dtiis the particular benchmark
used for maximum diversification. Most studies gpecialization measures that quantify the
deviation from a distribution where every produa@shthe same share. However, it is
guestionable whether this particular method of meag specialization is relevant in the
context of exports, because countries eventualhetieby serving global demand regardless
of how specialized or diversified global demandtisictured. Therefore, the distribution of
global demand itself should serve as a benchmaik, specialization” should measure how
much a country diverges from this benchmark. Howetree empirical results in this study
show that this concern can be neglected, becawsé)tbhape is not less significant when

using relative specialization.

Third, when using a dataset consisting of several cmsnénd years, of crucial importance is
whether the data are analysed as a pooled pamelrifig the fact that different data points
can stem from different years, different countries, both), or whether the within- and
between-country variation is examined. If the Uveuis interpreted as a typical “path of
development”, then only the structure of an avei@getry — the fixed effects regression — is
relevant. However, if the U-curve is merely drivgnthe means of the specialization levels of
each country, then countries experience a spdaifie-invariant economic structure, and are
thus just “placed” at different positions along aclrve without following in itself a
U-shaped trend. The empirical evidence in this ystsicdows that both within and between
effects are relevant, but that between effectsaphore the variation of the overall U-curve

than within effects.
Fourth, the upward-sloping path of GDP per capita mightdoiven by a small number of

observations or even outliers. Methods that ars Emsitive to outliers reveal that the

U-curve is not robust.
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Fifth, there exist several specialization measures, ifatlte U-curve is a distinct general
pattern of every country, then the results shoelddbust to the different measures (assuming
that all the measures are appropriate). The emapieidence in this study shows that this is

not the case, indicating that the U-curve is nbusa.

Sxth, lower levels of disaggregation in data on agtioe than in data on manufacturing can
result in an observed diversification trend whemntdes change their production from
agriculture into manufacturing as their level ofvelepment increases. The empirical
evidence in this study shows that this issue gelgrirrelevant however.

Seventh, data on services, particularly export data, amel ho obtain, and therefore neglected
in most econometric studies. Whether the observedre is a pattern of the whole economy

or only of the agriculture and manufacturing secémnains an open question.

Eighth, the method of testing for a non-linear relatiopstself might create the image of a
U-shape. Assume that low-income countries divensifyl a certain income per capita level is
reached, and then remain at the same level of ajzation while the economy continues to
grow. To run a parametric test for the existenca ofcurve, one has to regress specialization
on a linear term and a squared term of GDP petaadpecause a negative linear term and a
positive squared term add up to a U-shaped functitmwever, also an L-curve can be
described with a negative linear term and a pasigquared term, as such a pattern of
coefficients will fit the data better than just agative linear term. The upward-sloping part
found for high-income countries might thereforeabeesult of the attempt to fit a non-linear
function to an L-shaped dataset. Based on the @abiresults in this study, it can be
presumed that the upward-sloping part might befi@dily created, or at least

overemphasised, due to the econometric method.

Ninth, the method of classifying different economic wtigés highly influences the
econometric outcome. There exist several nomenmestuo disaggregate economic
production or exports into different sectors ordurats, but every system exhibits a constant
maximum number of sectors or products. If a coumptinuously increases its range of
products, then the maximum number of products $intiie variety that can actually be
observed, thus artificially creating a diminishidiyersification trend. The result might look
like an L-curve although it should be better ddssuli as a negative linear trend. A U-curve
might then be observed erroneously, as describdteiprevious argument.
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Tenth, although the attempt to overcome the previous dutecisms through the use of non-
parametric regression methods is promising, theangwloping part is still driven by very
few observations. Eliminating outliers from the neggion reduces the significance of the

upward-sloping path.

Eleventh, the discussion in the recent literature has debit with the pattern of production or
exports, but the pattern of export destinationshinigiso be relevant, in particular when
thinking about diversification as a means of ovartw economic vulnerability. For example,
a country might export a wide range of differerdaqarcts, but exports these products only to a
small number of countries. A sectoral shock mightthrarm the economy of the exporter, but
a recession in one of its trading partners mightveBification therefore should be seen as
two-dimensional: diversification in products andeisification in markets. Interestingly, the
relationship between market specialization and ecot development also appears to follow

a U-curve, as does a combined index of productaaudket specialization.

Finally, the U-curve might be determined by factors othean GDP per capita. The
econometric results in this study show that GDPgagrita matters when the pooled panel is
considered, but not in the case of fixed effectisusl the proposed U-curved relationship
between specialization and income per capita doesepresent the “economic development
path” of an average country.

Overall, the evidence of this study is mixed: Comst diversify their economic structure as
GDP per capita grows, and this trend declines ad? Giér capita increases. Whether
re-specialization occurs at high levels of GDP papita cannot be confirmed. The large
number of potential methodological and conceptssailiés indicates that the actual shape of

the specialization pattern might better be coiretLacurve”.

Several issues have not been analysed empiricathys study and are left for future research:

First, the theoretical rationale for the stages of eounadiversification result needs to be
elaborated on. In particular, the drivers of theduction structure have to be separated from
the drivers of the export structure.

Second, this study began with production data but mowedxport data due to the improved

availability and disaggregation of the latter, agygested by other studies. However, to
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understand the evolution of national economiesebetihe production structure is of primary
interest. Therefore the collection and usage dgiisegated production data would allow for

more relevant conclusions on the evolution of ttenemic structure to be drawn.

Third, the nature of the products into which econompecklize or diversify has not been
touched upon in this study, and other studies twvéar only analysed the economic risk
associated with specific sectors. Other relevamtedsions could include the technological

content of products or their capital and labouemsities.

Fourth, the determinants of market diversification, adlvas a theoretical rationale for a
changing level of market diversification remainbi researched, in particular in relation with

product diversification.

Fifth, regional characteristics have only marginallyrbeeorporated in this study and need
to be elaborated in a more thorough way. Differlemtes might be relevant in different
regions or even countries, counteracting the attemg@raw general conclusions that are valid

globally.

Sxth, diversification can be split into diversificatiost the extensive and the intensive
margins. Only a small number of studies have camsil such margins. As the U-curve is
found to be less robust than these studies proplosenalysis of the extensive and intensive
margins should be reconsidered using different eptscand measures of specialization, as

well as different datasets.

Seventh, the relationship between the structure of speeitdbn and economic growth has
been analysed by some authors, but not targettdsirstudy. Further effort has to be made —
both theoretically and empirically — to investigdtee relationship between the level and

nature of specialization and sustainable econonaoieip.

Finally, the implications for development policy remairgua. Several authors put forward
arguments for industrial policy resulting from rateéiscussions on specialization. However,
due to the open debate on the pattern of spedializaand due to the lack of theoretical
understanding of the forces of specialization,dsativice for policy makers beyond the mere

relevance of acquiring the ability for economicatsification can therefore not be drawn.
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Appendix A

A.1l. English summary

This study analyses the relationship between ecanspecialization and the level of income

per capita and, in particular, tests the hypotheses U-shaped relationship between the two.
Whether a country should focus its economic agtigih a narrow range of products, or

whether a country should attempt to diversify iteduction into a wide range of sectors

proves to be an important question for developnpaity makers. This study outlines the

arguments in the respective literature and contebto the discussion by combining various
specialization measures, panel data regressionochigthelative and absolute specialization,
production and export specialization, and prodack market specialization to examine the U-
shaped relationship in greater detail.

In the respective literature, economic arguments @olitical advice are presented in favour
of specialization as well as diversification. Reiccempirical studies propose that both forces
are relevant, albeit at different levels of incoper capita. Low-income countries diversify
their production with rising income per capita untiey reach a certain level of economic
development, at which point specialization setsthis resulting in a U-curve. This pattern
has been confirmed for the production structurevel as that for exports, but some studies
criticize the measures and methodology used inctimsext.

The econometric analysis in this study shows thatconjectured U-curve is not robust, as it
depends on the dataset used and the specializagasure applied. Even in cases where a
significant U-curve is observed, it is driven byuotry-specific fixed effects rather than
within-country variation. While it can be shown tHaw-income countries diversify their
production and export structure as income per aap#es, no robust conclusions can be
drawn concerning a trend towards re-specializdtomigh-income countries. Controlling for
other determinants reveals that the within-countyiation is determined by factors other
than income per capita. Accordingly, the proposeetutye doesnot represent the

“development path” of an average country.
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A.2. German summary

Diese Arbeit analysiert den Zusammenhang zwischem dpezialisierungsgrad einer
Okonomie und dem Level des Pro-Kopf-Einkommens, pridt insbesondere die Hypothese
eines U-formigen Zusammenhanges zwischen diesen3e@Bro Ob ein Land seine

Okonomische Aktivitat auf eine geringe Zahl von dRrkten spezialisieren soll, oder ob ein
Land versuchen soll, seine Wirtschaftsleistung eurfe grof3e Bandbreite von Gitern
auszudehnen, ist eine zentrale Frage fur entwigsipolitische Entscheidungstrager. Diese
Arbeit fasst die betreffenden Argumente und Sicige® zusammen und tragt zu dieser
Diskussion bei durch Verbindung von verschiedenegr&ssionsverfahren, verschiedenen
MessgroRen des Spezialisierungsgrades, relativeabgoluter Spezialisierung, Produktions-

und Exportspezialisierung sowie Produkt- und Mar&igalisierung.

In der betreffenden Literatur werden theoretischhgufnente und politische Empfehlungen
sowohl fir mehr Spezialisierung als auch fur meliwveBifizierung vorgebracht. Neuere
empirische Studien zeigen, dass beide Krafte ratewand, aber in unterschiedlichen
Bereichen des Pro-Kopf-Einkommens eines Landes. dridienkommenslander

diversifizieren ihre 6konomische Struktur mit sesigdem Pro-Kopf-Einkommen bis zu einem
gewissen 6konomischen Niveau bei dem Re-Spezialigjeeinsetzt, wodurch eine U-Kurve
entsteht. Diese Form wurde empirisch sowohl fur Riieduktionsstruktur als auch fur die

Exportstruktur bestatigt, obwohl einige Studienkewendeten Methoden kritisieren.

Die 6konometrische Analyse in dieser Arbeit zetlstss die vermutete U-Kurve nicht robust
ist, da sie sowohl von dem verwendeten Datensavesa der Messmethode abhéngt. Sogar
in jenen Fallen, in denen eine signifikante U-Kutveobachtet werden kann, wird diese
Kurve eher von landerspezifischen Charakteristilsaven einer Variation innerhalb der
jeweiligen Lander gepragt. Obwohl gezeigt werdemkalass Niedrigeinkommenslander ihre
Produktions- und Exportstruktur mit steigendem Rapf-Einkommen diversifizieren,
kénnen keine robusten Schlussfolgerungen bezigices Re-Spezialisierungtrends bei
Hocheinkommenslandern getroffen werden. Das Kdigreh fir den Einfluss von anderen
Determinanten des Spezialisierungsgrades zeigs dadere Faktoren als das Pro-Kopf-
Einkommen die Variation innerhalb von Landern valtglig beschreiben. Folglich beschreibt

die vorgeschlagene U-Kurvgcht den ,Entwicklungspfad® eines durchschnittlichemdtas.
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Appendix B

B.1. Exports of manufactured products

This chapter analyses specialization in export petslonly within the manufacturing, defined
by all 5-digit products that fall within SITC Rews 1 categories 5-9. As UNIDO’s MVA
data are only available for manufacturing, it isefus to restrict export data also to
manufactured products. Through this restrictiorteptal methodological shortcomings can
be reduced. Firstly, the SITC nomenclature itsedfymroduce a certain structure of the panel
data set through its construction, because manuttproducts are split into more individual
product lines than agricultural products, therefareimple shift of economic activity from
agriculture into services might appear as a deer@aspecialization. Secondly, exports of
unmanufactured activities might be driven by gepgreal factors, which complicates

interpreting the results.

Interestingly, the data show a U-curved behavigo akvhen analysing only manufactured
exports. This U-curve is significant in the poolpdnel as well as when analysing only
between and within effects. Only when using PPRadglthe U-curve is not significant in all
measures of absolute specialization. Otherwise,Udtairve is exceptionally distinct when

analysing relative specialization.

B.1.1. Absolute specialization

Appendix Table 1. Random effects regression

1) (2) (3) 4 ®)
Gini Theil Herfindahl Hirschman Export lines
GDP per capita -5.064e-06*** -8.605e-05*** -1.095e-05*** -1.218e-05*** 2.899e-02**
(3.756e-07) (7.318e-06) (1.374e-06) (1.473e-06) (1.625e-03)
GDP per capita squared 1.189e-10*** 1.906e-09*** 2.351e-10*** 2.682e-10*** -5.868e-07***
(9.630e-12) (1.962e-10) (3.553e-11) (3.901e-11) (4.016e-08)
Constant 9.632e-01*** 3.059e+00*** 1.947e-01*** 3.845e-01*** 2.465e+02***
(2.872e-03) (6.677e-02) (1.507e-02) (1.455e-02) (1.385e+01)
Observations 3847 3847 3847 3847 3847
Number of countries 142 142 142 142 142
R-squared 0.520 0.382 0.137 0.234 0.404
Turning point 21,295 22,573 23,288 22,707 24,702

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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Appendix Table 2. Random effects regression, PPP

(1) (2 (3 4 ©)
Gini Theil Herfindahl Hirschman Export lines
GDP per capita (PPP) -3.077e-06*** -5.253e-05*** -6.640e-06*** -7.524e-06*** 2.309e-02***
(4.229e-07) (9.377e-06) (1.687e-06) (1.853e-06) (1.830e-03)
GDP per cap. (PPP) squared 5.574e-11*** 8.233e-10*** 8.990e-11** 1.076e-10*** -3.466e-07***
(9.235e-12) (2.072e-10) (3.557e-11) (4.005e-11) (3.886e-08)
Constant 9.629e-01*** 3.045e+00%*** 1.889e-01*** 3.807e-01*** 2.211e+02%**
(3.424e-03) (8.459e-02) (1.919e-02) (1.871e-02) (1.592e+01)
Observations 2552 2552 2552 2552 2552
Number of countries 139 139 139 139 139
R-squared 0.509 0.402 0.153 0.247 0.443
Turning point 27,601 31,902 36,930 34,963 33,309
*** n<0.01, ** p<0.05, * p<0.1
Robust standard errors in parentheses
Appendix Table 3. Fixed effects regression
(1) (2 (3) 4 ()
Gini Theil Herfindahl Hirschman Export lines
GDP per capita -4.388e-06*** -6.861e-05*** -7.617e-06*** -7.651e-06*** 2.761e-02***
(4.212e-07) (8.129e-06) (1.482e-06) (1.591e-06) (1.969e-03)
GDP per capita squared 1.052e-10*** 1.545e-09*** 1.650e-10*** 1.745e-10*** -5.554e-07***
(1.039e-11) (2.123e-10) (3.832e-11) (4.130e-11) (4.712e-08)
Constant 9.560e-01*** 2.902e+00%*** 1.704e-01*** 3.506e-01*** 2.597e+02%**
(1.656€-03) (3.053e-02) (5.802e-03) (6.083e-03) (7.966e+00)
Observations 3847 3847 3847 3847 3847
Number of countries 142 142 142 142 142
R-squared 0.517 0.382 0.138 0.233 0.404
Turning point 20,856 22,204 23,082 21,923 24,856
Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
Appendix Table 4. Fixed effects regression, PPP
@) @) @®) @) ®)
Gini Theil Herfindahl Hirschman Export lines
GDP per capita (PPP) -1.664e-06*** -1.601e-05 -9.160e-07 8.620e-07 2.032e-02*+*
(4.662e-07) (1.035e-05) (1.831e-06) (2.020e-06) (2.286e-03)
GDP per cap. (PPP) squared 3.444e-11%** 2.590e-10 -6.106e-13 -2.273e-11 -2.984e-07***
(9.318e-12) (2.137e-10) (3.797e-11) (4.117e-11) (4.640e-08)
Constant 9.467e-01*** 2.662e+00*** 1.314e-01*** 2.996e-01*** 2.587e+02***
(3.029e-03) (6.414e-02) (1.119e-02) (1.259e-02) (1.454e+01)
Observations 2552 2552 2552 2552 2552
R-squared 0.478 0.403 0.128 0.136 0.441
Number of countries 139 139 139 139 139
Turning point 24,158 34,048
Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
Appendix Table 5. Between effects regression
(1) (2 (3 4 ®)
Gini Theil Herfindahl Hirschman Export lines
GDP per capita -1.097e-05*** -1.979e-04*** -2.605e-05*** -3.284e-05*** 4.849e-02***
(1.318e-06) (2.746e-05) (5.620e-06) (5.702e-06) (6.313e-03)
GDP per capita squared 2.573e-10*** 5.046e-09*** 7.017e-10*** 8.525e-10*** -1.313e-06***
(5.185e-11) (1.080e-09) (2.210e-10) (2.243e-10) (2.483e-07)
Constant 9.807e-01*** 3.357e+00*** 2.329e-01*** 4.400e-01*** 2.085e+02***
(3.833e-03) (7.983e-02) (1.634e-02) (1.658e-02) (1.836e+01)
Observations 3847 3847 3847 3847 3847
R-squared 0.520 0.369 0.129 0.224 0.377
Number of countries 142 142 142 142 142
Turning point 21,318 19,610 18,562 19,261 18,465

Kk p<001‘ Kk p<005’ * p<01
Standard errors in parentheses
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Appendix Table 6. Between effects regression, PPP

1) ) 3 “4 ©)
Gini Theil Herfindahl Hirschman Export lines
GDP per capita (PPP) -8.004e-06*** -1.597e-04*** -2.094e-05*** -2.648e-05*** 4.381e-02***
(9.440e-07) (1.906e-05) (3.917e-06) (4.014e-06) (4.148e-03)
GDP per cap. (PPP) squared 1.404e-10*** 3.204e-09*** 4.464e-10*** 5.444e-10*** -9.663e-07***
(2.884e-11) (5.823e-10) (1.197e-10) (1.226e-10) (1.267e-07)
Constant 9.916e-01*** 3.580e+00*** 2.546e-01*** 4.735e-01*** 1.460e+02***
(4.591e-03) (9.268e-02) (1.905e-02) (1.952e-02) (2.017e+01)
Observations 2552 2552 2552 2552 2552
Number of countries 139 139 139 139 139
R-squared 0.512 0.392 0.150 0.241 0.434
Turning point 28,504 24,922 23,454 24,320 22,669
** p<0.01, ** p<0.05, * p<0.1
Standard errors in parentheses
Appendix Table 7. Pooled regression
) ) ©) 4) ®)
Gini Theil Herfindahl Hirschman Export lines
GDP per capita -9.780e-06*** -1.537e-04*** -1.831e-05*** -2.419e-05*** 3.673e-02***
(2.413e-07) (3.531e-06) (6.950e-07) (7.295e-07) (8.797e-04)
GDP per capita squared 2.075e-10*** 3.330e-09*** 4.085e-10*** 5.269e-10*** -8.068e-07***
(7.901e-12) (1.185e-10) (2.149e-11) (2.375e-11) (3.016e-08)
Constant 9.783e-01*** 3.237e+00*** 2.105e-01*** 4.152e-01*** 2.301e+02*+*
(6.496e-04) (1.879e-02) (4.744e-03) (4.443e-03) (3.941e+00)
Observations 3847 3847 3847 3847 3847
R-squared 0.525 0.382 0.138 0.234 0.406
Turning point 23,566 23,078 22,411 22,955 22,763
*** n<0.01, ** p<0.05, * p<0.1
Robust standard errors in parentheses
Appendix Table 8. Pooled regression, PPP
1) % ©) 4) ®)
Gini Theil Herfindahl Hirschman Export lines
GDP per capita (PPP) -7.051e-06*** -1.160e-04*** -1.302e-05*** -1.770e-05*** 3.120e-02***
(2.173e-07) (4.124e-06) (8.131e-07) (8.703e-07) (1.038e-03)
GDP per cap. (PPP) squared 1.123e-10*** 1.988e-09*** 2.311e-10*** 3.051e-10*** -5.864e-07***
(6.119e-12) (1.187e-10) (2.212e-11) (2.447e-11) (3.201e-08)
Constant 9.861e-01*** 3.330e+00*** 2.074e-01*** 4.221e-01*** 2.080e+02***
(1.000e-03) (2.650e-02) (6.218e-03) (6.111e-03) (5.934e+00)
Observations 2552 2552 2552 2552 2552
R-squared 0.515 0.404 0.158 0.251 0.458
Turning point 31,394 29,175 28,170 29,007 26,603
** p<0.01, ** p<0.05, * p<0.1
Robust standard errors in parentheses
Appendix Table 9. Quantile regression
D 2 ©) 4 ®)
Gini Theil Herfindahl Hirschman Export lines
GDP per capita (within) -3.972e-06*** -3.052e-05*** -8.736e-07 -2.233e-06*** 1.594e-02***
(1.858e-07) (5.463e-06) (6.344e-07) (8.261e-07) (1.346e-03)
GDP per capita squared (within) ~ 9.689e-11*** 7.655e-10*** 2.035e-11 6.223e-11*** -3.315e-07***
(4.489e-12) (1.320e-10) (1.533e-11) (1.995e-11) (3.254e-08)
Constant 5.669e-04*** -3.190e-02*** -6.709e-03*** -9.197e-03*** 2.381e+00*
(1.805e-04) (5.312e-03) (6.168e-04) (8.034e-04) (1.310e+00)
Observations 3847 3847 3847 3847 3847
Turning point 20,497 19,935 21,464 17,942 24,042

Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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Appendix Table 10. Quantile regression, PPP

) %) @) 4) ®)
Gini Theil Herfindahl Hirschman Export lines
GDP per capita (PPP) (within) -1.649e-06*** -1.774e-05** 5.477e-07 1.102e-06 1.401e-02***
(2.628e-07) (8.309e-06) (1.001e-06) (1.459e-06) (1.780e-03)
GDP per cap. (PPP) squared (within) ~ 3.837e-11*** 3.795e-10** -6.921e-12 -5.073e-12 -1.959e-07***
(4.721e-12) (1.493e-10) (1.799e-11) (2.621e-11) (3.194e-08)
Constant -9.706e-04***  -6.408e-02*** -9.693e-03*** -1.310e-02*** 1.920e+01***
(2.389e-04) (7.559e-03) (9.114e-04) (1.327e-03) (1.622e+00)
Observations 2552 2552 2552 2552 2552
Turning point 21,488 23,373 35,758
**% n<0.01, ** p<0.05, * p<0.1
Standard errors in parentheses
B.1.2. Relative specialization
Appendix Table 11. Random effects regression
A ) 3) (4)
Gini Theil PDI med_balassa
GDP per capita -2.392e-05*** -2.403e-04*** -3.291e-05*** 1.911e-05***
(1.156e-06) (1.162e-05) (1.256€e-06) (1.268e-06)
GDP per capita squared 4.419e-10*** 4.794e-09%** 6.188e-10*** -2.942e-10***
(3.049e-11) (3.089e-10) (3.285e-11) (3.559e-11)
Constant 9.490e-01*** 3.590e+00*** 8.740e-01*** 1.274e-02
(7.939e-03) (1.048e-01) (9.081e-03) (9.735e-03)
Observations 3862 3862 3862 3862
Number of countries 142 142 142 142
R-squared 0.485 0.411 0.543 0.382
Turning point 27,065 25,063 26,592 32,478
*** n<0.01, ** p<0.05, * p<0.1
Robust standard errors in parentheses
Appendix Table 12. Random effects regression, PPP
1) 2 3 (4)
Gini Theil PDI med_balassa
GDP per capita (PPP) -1.606e-05*** -1.518e-04*** -2.208e-05*** 1.444e-05***
(1.304e-06) (1.277e-05) (1.525e-06) (1.042e-06)
GDP per cap. (PPP) squared 2.244e-10*** 2.266e-09*** 3.175e-10*** -1.655e-10***
(2.784e-11) (2.760e-10) (3.365e-11) (2.033e-11)
Constant 9.573e-01*** 3.559e+00*** 8.856e-01*** -8.175e-03
(1.035e-02) (1.277e-01) (1.184e-02) (1.084e-02)
Observations 2556 2556 2556 2556
Number of countries 139 139 139 139
R-squared 0.463 0.455 0.538 0.383
Turning point 35,784 33,495 34,772 43,625
Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
Appendix Table 13. Fixed effects regression
) ) 3 (4)
Gini Theil PDI med_balassa
GDP per capita -2.386e-05*** -2.339e-04*** -3.338e-05*** 1.858e-05***
(1.326€-06) (1.386e-05) (1.518e-06) (1.348e-06)
GDP per capita squared 4.393e-10*** 4.628e-09*** 6.260e-10*** -2.829e-10***
(3.464e-11) (3.611e-10) (3.953e-11) (3.639%-11)
Constant 9.496e-01*** 3.549e+00*** 8.789e-01*** 1.642e-02*+*
(4.948e-03) (5.320e-02) (5.660e-03) (5.148e-03)
Observations 3862 3862 3862 3862
Number of countries 142 142 142 142
R-squared 0.485 0.410 0.543 0.382
Turning point 27,157 25,270 26,661 32,838
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Appendix Table 14. Fixed effects regression, PPP

@ (2 3 4
Gini Theil PDI med_balassa
GDP per capita (PPP) -1.506e-05*** -1.215e-04*** -2.107e-05*** 1.364e-05***
(1.696e-06) (1.510e-05) (2.036e-06) (1.166e-06)
GDP per cap. (PPP) squared 2.080e-10*** 1.768e-09*** 2.999e-10*** -1.534e-10***
(3.430e-11) (3.113e-10) (4.277e-11) (2.086e-11)
Constant 9.415e-01*** 3.206e+00*** 8.684e-01*** 3.770e-03
(1.093e-02) (9.411e-02) (1.262e-02) (8.653e-03)
Observations 2556 2556 2556 2556
Number of countries 139 139 139 139
R-squared 0.463 0.453 0.537 0.383
Turning point 36,202 34,361 35,128 44,459
*** n<0.01, ** p<0.05, * p<0.1
Robust standard errors in parentheses
Appendix Table 15. Between effects regression
1) (2 3) 4
Gini Theil PDI med_balassa
GDP per capita -3.092e-05*** -3.525e-04*** -3.892e-05*** 3.073e-05%**
(4.004e-06) (4.378e-05) (4.339e-06) (5.276e-06)
GDP per capita squared 7.574e-10*** 9.424e-09*** 9.633e-10*** -6.759e-10***
(1.576e-10) (1.724e-09) (1.708e-10) (2.077e-10)
Constant 9.580e-01*** 3.771e+00*** 8.762e-01*** -1.294e-02
(1.162e-02) (1.271e-01) (1.260e-02) (1.532e-02)
Observations 3862 3862 3862 3862
R-squared 0.469 0.390 0.521 0.378
Number of countries 142 142 142 142
Turning point 20,412 18,702 20,201 22,733
*** n<0.01, ** p<0.05, * p<0.1
Standard errors in parentheses
Appendix Table 16. Between effects regression, PPP
1) (2 (3) 4
Gini Theil PDI med_balassa
GDP per capita (PPP) -2.382e-05*** -2.991e-04*** -3.165e-05*** 1.908e-05***
(3.084e-06) (3.005e-05) (3.255e-06) (4.061e-06)
GDP per cap. (PPP) squared 4.347e-10%** 6.351e-09*** 6.053e-10*** -2.484e-10**
(9.422e-11) (9.181e-10) (9.944e-11) (1.241e-10)
Constant 9.888e-01*** 4.147e+00*** 9.197e-01*** -3.451e-02*
(1.500e-02) (1.461e-01) (1.583e-02) (1.975e-02)
Observations 2556 2556 2556 2556
Number of countries 139 139 139 139
R-squared 0.458 0.451 0.530 0.383
Turning point 27,398 23,547 26,144 38,406
*** n<0.01, ** p<0.05, * p<0.1
Standard errors in parentheses
Appendix Table 17. Pooled regression
1) (2 3) 4
Gini Theil PDI med_balassa
GDP per capita -2.626e-05*** -2.726e-04*** -3.249e-05*** 2.696e-05***
(7.506e-07) (5.820e-06) (7.263e-07) (1.308e-06)
GDP per capita squared 5.328e-10*** 6.048e-09*** 6.575e-10*** -4.954e-10***
(2.692e-11) (1.997e-10) (2.652e-11) (4.790e-11)
Constant 9.545e-01*** 3.638e+00*** 8.701e-01*** -1.262e-02***
(1.911e-03) (3.266e-02) (2.438e-03) (2.279e-03)
Observations 3862 3862 3862 3862
R-squared 0.487 0.414 0.544 0.385
Turning point 24,643 22,536 24,707 27,210

Robust standard errors in parentheses

*+ n<0.01, ** p<0.05, * p<0.1
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Appendix Table 18. Pooled regression, PPP

1) (2 3 4
Gini Theil PDI med_balassa
GDP per capita (PPP) -2.036e-05*** -2.190e-04*** -2.615e-05*** 1.858e-05***
(7.621e-07) (7.845e-06) (7.554e-07) (1.353e-06)
GDP per cap. (PPP) squared 3.199e-10*** 4.025e-09*** 4.289e-10*** -2.170e-10***
(2.372e-11) (2.340e-10) (2.299e-11) (4.379e-11)
Constant 9.724e-01*** 3.731e+00*** 8.933e-01*** -3.394e-02***
(3.094e-03) (4.786e-02) (3.581e-03) (4.657e-03)
Observations 2556 2556 2556 2556
R-squared 0.465 0.468 0.541 0.383
Turning point 31,822 27,205 30,485 42,811
*% n<0.01, ** p<0.05, * p<0.1
Robust standard errors in parentheses
Appendix Table 19. Quantile regression
1) (2 (3) 4
Gini Theil MPDI med_balassa
GDP per capita (within) -2.094e-05*** -1.551e-04*** -3.201e-05*** 1.257e-05***
(5.715e-07) (9.916e-06) (1.166e-06) (5.859e-08)
GDP per capita squared (within) 3.568e-10*** 2.910e-09*** 6.012e-10*** -2.012e-10***
(1.380e-11) (2.396e-10) (2.815e-11) (1.414e-12)
Constant 8.615e-04 -5.408e-02*** 3.157e-04 -2.542e-04***
(5.565e-04) (9.640e-03) (1.134e-03) (5.705e-05)
Observations 3862 3862 3862 3862
Turning point 29,344 26,649 26,622 31,238
*% n<0.01, ** p<0.05, * p<0.1
Standard errors in parentheses
Appendix Table 20. Quantile regression, PPP
1) 2 3 4
Gini Theil MPDI med_balassa
GDP per capita (PPP) (within) -1.029e-05*** -1.185e-04*** -1.875e-05*** 4.136e-06***
(8.644e-07) (1.152e-05) (1.483e-06) (5.769e-08)
GDP per cap. (PPP) squared (within) 1.317e-10*** 1.831e-09*** 2.753e-10*** -4.873e-11***
(1.553e-11) (2.071e-10) (2.663e-11) (1.013e-12)
Constant -1.007e-02*** -2.131e-01%+* -1.940e-02*** 2.348e-04***
(7.853e-04) (1.048e-02) (1.347e-03) (5.427e-05)
Observations 2556 2556 2556 2556
Turning point 39,066 32,359 34,054 42,438
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B.2. Production and exports — additional results

B.2.1. Production of goods

Appendix Table 21. Random effects regression

@ 2 3 4

ISIC Rev. 2 3-digit 28 sectors Gini Theil Herfindahl Hirschman
GDP per capita -1.043e-06 -3.440e-06 -3.022e-07 -5.019e-07

(9.434e-07) (2.428e-06) (6.097e-07) (6.641e-07)
GDP per capita squared 8.778e-11*** 1.911e-10*** 1.397e-11 3.083e-11*

(2.222e-11) (5.912e-11) (1.569e-11) (1.642e-11)
Constant 5.887e-01*** 6.888e-01*** 7.898e-02*** 3.246e-01***

(1.201e-02) (3.640e-02) (6.579e-03) (8.543e-03)
Observations 1637 1637 1637 1637
R-squared 0.00401 0.00564 0.0152 1.24e-05
Number of countries 82 82 82 82
Turning point
ISIC Rev. 2 3-digit 19 sectors
GDP per capita 9.327e-07 1.879e-06 -4.561e-07 -3.487e-07

(8.688e-07) (2.342e-06) (5.913e-07) (6.347e-07)
GDP per capita squared 5.103e-11** 1.155e-10** 3.575e-11** 4.292e-11***

(2.093e-11) (5.601e-11) (1.475e-11) (1.568e-11)
Constant 6.070e-01*** 7.558e-01*** 1.432e-01*** 4.198e-01***

(1.006e-02) (3.404e-02) (1.039e-02) (1.027e-02)
Observations 2155 2155 2155 2155
Number of countries 98 98 98 98
R-squared 0.158 0.139 0.0256 0.0649
Turning point

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Appendix Table 22. Random effects regression, PPP
@ (2 (3 4

ISIC Rev. 2 3-digit 28 sectors Gini Theil Herfindahl Hirschman
GDP per capita (PPP) -3.088e-06 -1.612e-05** -4.752e-06** -4.741e-06**

(1.912e-06) (8.034e-06) (2.375e-06) (2.348e-06)
GDP per cap (PPP) squared 1.082e-10** 5.186e-10** 1.576e-10** 1.538e-10**

(4.456e-11) (2.340e-10) (7.743e-11) (7.151e-11)
Constant 5.981e-01*** 7.373e-01*** 9.457e-02*** 3.401e-01***

(1.644e-02) (5.070e-02) (1.103e-02) (1.279e-02)
Observations 803 803 803 803
R-squared 0.164 0.247 0.206 0.209
Number of countries 74 74 74 74
Turning point 15,542 15,076 15,413

ISIC Rev. 2 3-Digit 19 sectors

GDP per capita (PPP)

GDP per cap (PPP) squared
Constant

Observations

R-squared

Number of countries
Turning point

-4.979e-06*** -1.850e-05***

(1.309e-06) (4.655e-06)
1.258e-10%** 4.769e-10%*
(2.833e-11) (1.108e-10)
6.406€-01%* 8.5666-01**
(1.249¢-02) (4.215¢-02)
1168 1168
0.359 0.330
91 91
19,789 19,396

-6.239-06***
(1.600e-06)
1.515e-10%**
(3.971e-11)
1.709e-01++
(1.278e-02)

-6.026€-06***
(1.451e-06)
1.462e-10%**
(3.478e-11)
4.481e-01%*
(1.264e-02)

20,609

** p<0.01, ** p<0.05, * p<0.1
Robust standard errors in parentheses
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Appendix Table 23. Fixed effects regression

@ (2
ISIC rev.2 3-digit 28 sectors Hirschman Theil
GDP per capita 1.054e-06* 1.995e-06
(6.340e-07) (2.412e-06)
GDP per capita squared -4.201e-12 6.883e-11
(1.390e-11) (5.386e-11)
Constant 3.027e-01** 5.877e-01**
(3.217e-03) (1.185e-02)
Observations 1637 1637
R-squared 82 82
Number of countries 0.0926 0.0715
Turning point
ISIC Rev. 2 3-digit 19 sectors
GDP per capita 1.167e-06* 7.648e-06***
(5.954e-07) (2.271e-06)
GDP per capita squared 1.037e-11 -9.100e-12
(1.336e-11) (5.024e-11)
Constant 3.906e-01*** 6.506e-01***
(2.973e-03) (1.117e-02)
Observations 2155 2155
Number of countries 98 98
R-squared 0.185 0.205
Turning point
** n<0.01, ** p<0.05, * p<0.1
Robust standard errors in parentheses
Appendix Table 24. Fixed effects regression, PPP
1) (2 (3 4
ISIC Rev. 2 3-digit 28 sectors Gini Theil Herfindahl Hirschman
GDP per capita (PPP) 2.900e-06 2.681e-06 -6.616e-07 4.704e-07
(2.151e-06) (9.323e-06) (3.276e-06) (2.950e-06)
GDP per cap (PPP) squared 2.895e-12 1.785e-10 7.725e-11 5.763e-11
(4.913e-11) (2.747e-10) (1.018e-10) (8.903e-11)
Constant 5.328e-01*** 5.430e-01*** 5.877e-02*** 2.916e-01***
(1.483e-02) (4.957e-02) (1.565e-02) (1.501e-02)
Observations 803 803 803 803
Number of countries 74 74 74 74
R-squared 0.0937 0.00944 0.0232 0.000333
Turning point
ISIC Rev. 2 3-digit 19 sectors
GDP per capita (PPP) -9.886e-07 -5.329e-06 -2.459e-06 -2.065e-06
(1.451e-06) (4.857e-06) (1.697e-06) (1.496e-06)
GDP per cap (PPP) squared 5.529e-11* 2.431e-10** 8.348e-11* 7.562e-11**
(2.933e-11) (1.141e-10) (4.274e-11) (3.595e-11)
Constant 5.935e-01*** 6.990e-01*** 1.268e-01*** 4.016e-01***
(1.094e-02) (3.248e-02) (1.037e-02) (9.725e-03)
Observations 1168 1168 1168 1168
Number of countries 0.0244 0.000139 0.0957 0.0370
R-squared 91 91 91 91

Turning point

132

Robust standard errors in parentheses

#0k 0<0.01, ** p<0.05, * p<0.1



Appendix Table 25. Between effects regression

M

)

ISIC Rev.2 3-digit 28 sectors Hirschman Theil
GDP per capita -7.664e-06*** -3.788e-05***
(2.208e-06) (9.269e-06)
GDP per capita squared 1.926e-10*** 9.639e-10***
(6.624e-11) (2.780e-10)
Constant 3.522e-01*** 8.213e-01***
(1.096e-02) (4.603e-02)
Observations 1637 1637
R-squared 0.137 0.179
Number of countries 82 82
Turning point 19,896 19,649

ISIC Rev. 2 3-digit 19 sectors

GDP per capita

-1.421e-05***

-5.080e-05***

(3.124e-086) (1.048e-05)
GDP per capita squared 3.278e-10*** 1.243e-09***
(1.124e-10) (3.773e-10)
Constant 4.742e-01*** 9.583e-01***
(1.298e-02) (4.356e-02)
Observations 2155 2155
Number of countries 0.268 0.285
R-squared 98 98
Turning point 21,675 20,434
*** n<0.01, ** p<0.05, * p<0.1
Standard errors in parentheses
Appendix Table 26. Between effects regression, PPP
1) (2 3 4
ISIC Rev. 2 3-digit 28 sectors Gini Theil Herfindahl Hirschman
GDP per capita (PPP) -2.028e-05*** -6.080e-05*** -1.146e-05*** -1.395e-05***
(4.081e-06) (1.245e-05) (2.411e-06) (2.994e-06)
GDP per cap (PPP) squared 5.675e-10*** 1.809e-09*** 3.759e-10*** 4.305e-10***
(1.412e-10) (4.307e-10) (8.341e-11) (1.036e-10)
Constant 6.899e-01*** 9.590e-01*** 1.236e-01*** 3.839e-01***
(2.068e-02) (6.310e-02) (1.222e-02) (1.518e-02)
Observations 803 803 803 803
Number of countries 74 74 74 74
R-squared 0.310 0.265 0.206 0.215
Turning point 17,868 16,805 15,243 16,202

ISIC Rev. 2 3-digit 19 sectors

GDP per capita (PPP)

GDP per cap (PPP) squared
Constant

Observations

R-squared

Number of countries
Turning point

-1.864e-05***

-6.029e-05***

(3.336e-06) (1.085e-05)
4.620e-10** 1.537e-09%*
(1.117e-10) (3.634e-10)
7.172e-01%+ 1.085e+00%**
(1.734e-02) (5.641e-02)
1168 1168
0.363 0.332
91 91
20,173 19,613

-1.725-05***
(3.127¢-06)
4.549e-10%*
(1.048¢-10)
2.267e-01%**
(1.626e-02)
1168
0.271
91
18,960

-1.796-05***
(3.141e-06)
4.580e-10**
(1.052¢-10)
5.119e-01%**
(1.633e-02)
1168
0.319
91
19,607

** p<0.01, ** p<0.05, * p<0.1
Standard errors in parentheses
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Appendix Table 27. Pooled regression

@ (2

ISIC Rev.2 3-digit 28 sectors Hirschman Theil
GDP per capita -8.138e-06*** -3.888e-05***

(5.813e-07) (2.363e-06)
GDP per capita squared 2.238e-10*** 1.117e-09***

(2.154e-11) (9.292e-11)
Constant 3.419e-01*** 7.585e-01***

(2.594e-03) (1.049e-02)
Observations 1637 1637
R-squared 0.138 0.184
Turning point 18,181 17,404

Number of countries

ISIC Rev. 2 3-digit 19 sectors

-1.356e-05***

-4.848e-05*

GDP per capita (6.062e-07) (2.071e-06)
3.366e-10*** 1.252e-09***
GDP per capita squared (2.364e-11) (8.288e-11)
4.580e-01*** 9.053e-01***
Constant (3.006e-03) (9.791e-03)
2155 2155
Observations 0.269 0.286
Turning point 20,143 19,361
Robust standard errors in parentheses
** n<0.01, ** p<0.05, * p<0.1
Appendix Table 28. Pooled regression, PPP
1 ) ©) 4
ISIC Rev. 2 3-digit 28 sectors Gini Theil Herfindahl Hirschman
GDP per capita (PPP) -1.898e-05*** -5.624e-05*** -1.081e-05*** -1.313e-05***
(1.191e-06) (4.764e-06) (1.421e-06) (1.431e-06)
GDP per cap (PPP) squared 5.292e-10*** 1.677e-09*+* 3.557e-10*** 4.055e-10***
(4.043e-11) (1.757e-10) (5.519e-11) (5.444e-11)
Constant 6.691e-01*** 8.920e-01*** 1.145e-01*** 3.718e-01***
(6.071e-03) (2.183e-02) (5.632e-03) (6.120e-03)
Observations 803 803 803 803
R-squared 0.310 0.265 0.206 0.215
Turning point 17,933 16,768 15,195 16,190

ISIC Rev. 2 3-digit 19 sectors

GDP per capita (PPP)

GDP per cap (PPP) squared
Constant

Observations

R-squared
Turning point

-1.648e-05**
(1.048¢-06)
3.8656-10**
(3.635e-11)
7.008e-01%**
(5.152e-03)
1168
0.368
21,320

5.174e-05%**
(3.757e-06)
1.255e-09%+*
(1.328e-10)
1.016€+00%**
(1.851e-02)
1168
0.337
20,614

-1.381e-05%*
(1.233e-06)
3.448e-10%*
(4.430e-11)
2.006e-01%*
(5.959¢-03)
1168
0.276
20,026

-1.485e-05**
(1.166€-06)
3.577e-10%*
(4.143e-11)
4.880e-01%*
(5.776e-03)
1168
0.324
20,758
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Appendix Table 29. Quantile regression

) 2 ©) 4)
ISIC Rev. 2 3-digit 28 sectors Gini Theil Herfindahl Hirschman
GDP per capita 2.812e-07 2.377e-06 2.037e-07 4.212e-07
(8.477e-07) (1.593e-06) (2.459e-07) (3.796e-07)
GDP per capita squared 5.131e-11** 5.580e-11 7.101e-12 1.164e-11
(2.065e-11) (3.886e-11) (6.025e-12) (9.246e-12)
Constant -9.305e-04 -4.613e-03*** -7.849e-04*** -1.176e-03***
(6.990e-04) (1.313e-03) (2.022e-04) (3.130e-04)
Observations 1637 1637 1637 1637

Turning point

ISIC Rev. 2 3-digit 19 Sectors

GDP per capita

3.599e-06***

8.066e-06***

9.100e-07***

1.317e-06***

(7.643e-07) (1.893e-06) (2.535e-07) (3.632e-07)
GDP per capita squared -1.625e-11 -5.401e-11 -6.549e-14 5.508e-13
(1.934e-11) (4.798e-11) (6.408e-12) (9.207e-12)
Constant -1.682e-04 -4.553e-03** -1.262e-03*** -1.405e-03***
(7.337e-04) (1.810e-03) (2.435e-04) (3.477e-04)
Observations 2155 2155 2155 2155
Turning point
*** n<0.01, ** p<0.05, * p<0.1
Standard errors in parentheses
Appendix Table 30. Quantile regression, PPP
(1) (2 3 4
ISIC Rev. 2 3-digit 28 sectors Gini Theil Herfindahl Hirschman
GDP per capita (PPP) 5.716e-06*** 1.969e-05*** 2.371e-06*** 4.310e-06***
(1.620e-06) (3.219e-06) (4.685e-07) (7.319e-07)
GDP per cap (PPP) squared -7.216e-11** -3.093e-10*** -3.909e-11*** -6.968e-11***
(3.454e-11) (6.972e-11) (1.015e-11) (1.587e-11)
Constant 1.415e-03 1.666e-03 -9.696e-05 -7.374e-12
(1.084e-03) (2.156e-03) (3.136e-04) (4.899e-04)
Observations 803 803 803 803
Turning point
ISIC Rev. 2 3-digit 19 sectors
GDP per capita (PPP) 6.390e-07 2.804e-06 5.479e-07 9.139e-07
(1.263e-06) (2.860e-06) (4.896e-07) (7.245e-07)
GDP per cap (PPP) squared 2.312e-12 -2.660e-12 -1.556e-12 -3.760e-12
(2.518e-11) (5.689e-11) (9.694e-12) (1.437e-11)
Constant 6.113e-03*** 1.005e-02*** 7.990e-04** 1.425e-03***
(9.288e-04) (2.108e-03) (3.625e-04) (5.396e-04)
Observations 1168 1168 1168 1168
R-squared

Turning point

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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B.2.2. Export of products — absolute specialization

Appendix Table 31. Random effects regression

1) (2 (3 4 ®)

SITC Rev. 1 5-digit Gini Theil Herfindahl Hirschman Export lines
GDP per capita -4.943e-06*** -1.017e-04*** -6.899e-06*** -1.022e-05*** 3.560e-02***

(3.979e-07) (1.279e-05) (2.243e-06) (2.300e-06) (1.987e-03)
GDP per capita squared 1.219e-10*** 2.590e-09*** 2.118e-10*** 2.970e-10*** -7.069e-07***

(1.113e-11) (3.861e-10) (6.797e-11) (7.069e-11) (4.953e-08)
Constant 9.710e-01*** 4.225e+00*** 2.527e-01** 4.369e-01*** 2.997e+02***

(2.861e-03) (1.086e-01) (2.282e-02) (2.038e-02) (1.672e+01)
Observations 3862 3862 3862 3862 3862
R-squared 0.487 0.282 0.0540 0.131 0.411
Number of countries 142 142 142 142 142
Turning point 20,275 19,633 16,287 17,205 25,180

SITC Rev. 1 5-digit excl. outliers

GDP per capita

GDP per capita squared
Constant

Observations

Number of countries

R-squared
Turning point

-5.625€-06**
(3.777e-07)
1.437e-10%+
(1.070e-11)
9.728e-01%*
(2.815e-03)
3849
142
0.481
19,572

-1.126e-04%*
(1.094e-05)
2.914e-09%
(3.242¢-10)
4.255+00%*
(1.073e-01)
3853
142
0.281
19,321

-9.004e-06**
(1.949¢-06)
2.775e-10%*
(5.781e-11)
2.583e-01%*
(2.271e-02)
3858
142
0.0549
16,223

-1.137e-05%*
(1.929¢-06)
3.283e-10%*
(5.789e-11)
4.405e-01%*
(2.019e-02)
3853
142
0.133
17,316

3.715e-02***
(1.974e-03)
-7.570e-07***
(4.989e-08)
2.957e+02%**
(1.711e+01)
3859
142
0.413
24,538

Feenstra SITC Rev. 2 4-digit

GDP per capita

-8.599e-06***

-1.632e-04***

-1.217e-05%**

-1.945e-05***

3.093e-02***

(3.549e-07) (7.208e-06) (1.187e-086) (1.131e-086) (1.394e-03)
GDP per capita squared 1.559e-10*** 3.704e-09*** 3.519e-10*** 5.050e-10*** -5.852e-07***

(8.151e-12) (1.864e-10) (3.316e-11) (3.079e-11) (4.030e-08)
Constant 9.855e-01*** 4.449e+00*** 2.446e-01** 4.485e-01*** 2.134e+02***

(2.937e-03) (1.058e-01) (1.961e-02) (1.883e-02) (1.367e+01)
Observations 4008 4008 4008 4008 4008
Number of countries 135 135 135 135 135
R-squared 0.510 0.370 0.125 0.229 0.563
Turning point 27,579 22,030 17,292 19,257 26,427
HS 1988/92 6-digit
GDP per capita -1.372e-06*** -1.705e-05 -6.041e-06*** -4.833e-06** 1.827e-01***

(4.248e-07) (1.484e-05) (1.824e-06) (1.993e-06) (1.502e-02)
GDP per capita squared 6.058e-11*** 9.979e-10%** 1.283e-10*** 1.336e-10*** -3.382e-06***

(1.001e-11) (3.123e-10) (3.536e-11) (4.101e-11) (3.306e-07)
Constant 9.641e-01*** 4.561e+00*** 1.765e-01*** 3.327e-01** 1.722e+03***

(3.017e-03) (1.592e-01) (2.284e-02) (2.419e-02) (1.121e+02)
Observations 1612 1612 1612 1612 1612
R-squared 0.0256 0.0610 0.0757 0.126 0.462
Number of countries 134 134 134 134 134
Turning point 11,324 23,542 18,088 27,011

*** n<0.01, ** p<0.05, * p<0.1
Robust standard errors in parentheses
Appendix Table 32. Random effects regression, PPP
(1) (2) (3) (C)] (5)

SITC Rev. 1 5-digit Gini Theil Herfindahl Hirschman Export lines
GDP per capita (PPP) -2.456e-06*** -4.241e-05** -1.694e-06 -2.989e-06 2.815e-02***

(4.589e-07) (1.723e-05) (3.163e-06) (3.096e-06) (2.178e-03)
GDP per cap (PPP) squared 4.586e-11*** 7.665e-10* 3.768e-11 5.492e-11 -4.235e-07***

(1.028e-11) (4.007e-10) (7.220e-11) (7.160e-11) (4.581e-08)
Constant 9.682e-01*** 4.113e+00*** 2.404e-01** 4.217e-01*** 2.718e+02***

(3.726e-03) (1.488e-01) (3.103e-02) (2.818e-02) (1.921e+01)
Observations 2556 2556 2556 2556 2556
R-squared 0.456 0.244 0.0447 0.109 0.450
Number of countries 139 139 139 139 139
Turning point 26,777 27,665 33,235

136



Feenstra SITC Rev. 2 4-digit

GDP per capita (PPP)

-4.050e-06***

-9.237e-05***

-1.171e-05%**

-1.290e-05*** 1.729e-02***

(3.969e-07) (1.209e-05) (2.079e-06) (2.005e-06) (2.389e-03)
GDP per cap (PPP) squared 6.086e-11*** 1.769e-09*** 2.826e-10*** 2.749e-10*** -2.692e-07***
(6.750e-12) (2.137e-10) (3.489%e-11) (3.583e-11) (5.249e-08)
Constant 9.766e-01*** 4.349e+00*** 2.544e-01*** 4.446e-01*** 2.127e+02***
(3.686e-03) (1.177e-01) (2.153e-02) (2.133e-02) (1.722e+01)
Observations 2423 2423 2423 2423 2423
R-squared 0.505 0.382 0.148 0.235 0.608
Number of countries 133 133 133 133 133
Turning point 33,273 26,108 20,718 23,463 32,114
HS 1988/92 6-Digit
GDP per capita (PPP) -1.210e-06*** -1.309e-05 -3.064e-06** -2.412e-06 1.575e-01***
(3.079e-07) (1.109e-05) (1.476e-06) (1.607e-06) (1.166e-02)
GDP per cap (PPP) squared 4.390e-11*** 7.186e-10*** 5.985e-11** 7.451e-11*** -2.511e-06***
(6.571e-12) (2.032e-10) (2.521e-11) (2.822e-11) (2.401e-07)
Constant 9.654e-01*** 4.548e+00*** 1.720e-01*** 3.262e-01*** 1.408e+03***
(3.009e-03) (1.627e-01) (2.449e-02) (2.570e-02) (1.068e+02)
Observations 1610 1610 1610 1610 1610
R-squared 0.0357 0.0910 0.0652 0.0147 0.538
Number of countries 133 133 133 133 133
Turning point 13,781 25,597 31,362
** p<0.01, ** p<0.05, * p<0.1
Robust standard errors in parentheses
Appendix Table 33. Fixed effects regression
(1) (2 3
SITC Rev. 1 5-digit Theil Hirschman Export lines
GDP per capita -8.557e-05*** -7.161e-06*** 3.404e-02***
(1.439e-05) (2.572e-06) (2.366e-03)
GDP per capita squared 2.262e-09*** 2.353e-10*** -6.708e-07***
(4.170e-10) (7.587e-11) (5.713e-08)
Constant 4.028e+00*** 4.021e-01*** 3.152e+02***
(4.928e-02) (8.741e-03) (9.523e+00)
Observations 3862 3862 3862
R-squared 0.276 0.0932 0.411
Number of countries 142 142 142
Turning point 18,915 15,217 25,373

SITC Rev1 5-digit excl. outliers

GDP per capita

GDP per capita squared
Constant

Observations

Number of countries

R-squared
Turning point

-9.711e-05***
(1.225¢-05)
2.585e-09%+*
(3.527¢-10)
4.064e+00**
(4.341e-02)
3853
0.276
142
18,783

-8.378e-06***
(2.149¢-06)
2.651e-10%**
(6.278e-11)
4.061e-01%*
(7.628e-03)
3853
0.109
142
15,802

3.588e-02***
(2.345e-03)
-7.275e-07***
(5.623e-08)
3.100e+02***
(9.519e+00)
3859
0.413
142
24,660

Feenstra SITC Rev. 2 4-digit

GDP per capita

GDP per capita squared
Constant

Observations

Number of countries

R-squared
Turning point

-1.569e-04**
(7.863e-06)
3.5646-09**
(2.050e-10)
4.420e+00%*
(2.520e-02)
4008
135
0.370
22,012

-1.805-05***
(1.218e-06)
4.745e-10%*
(3.323e-11)
4.390e-01**
(3.927¢-03)
4008
135
0.229
19,020

2.882e-02%**
(1.499e-03)
-5.396e-07***
(4.222e-08)
2.384e+02++*
(4.462e+00)
4008
135
0.562
26,705
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HS 1988/92 6-digit

GDP per capita 5.592e-05*** 4.428e-06** 1.551e-01***
(1.468e-05) (1.915e-06) (1.559e-02)
GDP per capita squared -2.556e-10 -2.694e-11 -2.878e-06***
(3.012e-10) (3.861e-11) (3.070e-07)
Constant 3.894e+00*** 2.524e-01*** 2.029e+03***
(6.619e-02) (8.657e-03) (7.522e+01)
Observations 1612 1612 1612
R-squared 134 134
Number of countries 0.243 0.130 0.462
Turning point 26,946
*** n<0.01, ** p<0.05, * p<0.1
Robust standard errors in parentheses
Appendix Table 34. Fixed effects regression, PPP
(1) (2 (3) 4 (5)
SITC Rev. 1 5-digit Gini Theil Herfindahl Hirschman Export lines
GDP per capita (PPP) -1.499e-06 -1.266e-05 2.209e-06 2.026e-06 2.484e-02***
(1.213e-086) (4.425e-05) (7.885e-06) (7.946e-06) (5.848e-03)
GDP per cap (PPP) squared 3.141e-11 3.083e-10 -2.271e-11 -2.268e-11 -3.665e-07***
(2.380e-11) (9.417e-10) (1.705e-10) (1.699e-10) (1.041e-07)
Constant 9.554e-01*** 3.686e+00*** 1.785e-01*** 3.515e-01*** 3.173e+02***
(7.961e-03) (2.658e-01) (4.654e-02) (4.732e-02) (4.039e+01)
Observations 2556 2556 2556 2556 2556
Number of countries 139 139 139 139 139
R-squared 0.432 0.193 0.0413 0.0985 0.448
Turning point 33,888

Feenstra SITC Rev. 2 4-digit

GDP per capita (PPP) -3.188e-06*** -6.388e-05*** -8.217e-06*** -8.408e-06*** 8.111e-03***
(4.818e-07) (1.465e-05) (2.732e-06) (2.552e-06) (2.684e-03)
GDP per cap (PPP) squared 4.836e-11*** 1.351e-09*** 2.310e-10*** 2.082e-10*** -1.383e-07***
(7.419e-12) (2.411e-10) (4.375e-11) (4.263e-11) (4.911e-08)
Constant 9.710e-01*** 4.170e+00*** 2.314e-01*** 4.164e-01*** 2.798e+02***
(2.996€-03) (8.488e-02) (1.588e-02) (1.466e-02) (1.492e+01)
Observations 2423 2423 2423 2423 2423
R-squared 0.506 0.387 0.129 0.233 0.612
Number of countries 133 133 133 133 133
Turning point 32,961 23,642 17,786 20,192 29,324
HS 1988/92 6-digit
GDP per capita (PPP) 2.320e-07 3.129e-05*** 2.991e-07 3.512e-06** 1.296e-01***
(3.180e-07) (1.107e-05) (1.421e-06) (1.580e-06) (1.209e-02)
GDP per cap (PPP) squared 2.270e-11*** 4.057e-11 7.070e-12 -1.725e-11 -2.058e-06***
(6.240e-12) (1.986e-10) (2.409e-11) (2.719e-11) (2.408e-07)
Constant 9.476e-01*** 3.898e+00*** 1.186e-01*** 2.451e-01** 1.784e+03***
(2.277e-03) (7.914e-02) (1.032e-02) (1.143e-02) (8.298e+01)
Observations 1610 1610 1610 1610 1610
R-squared 133 133 133 133 133
Number of countries 0.342 0.254 0.0513 0.132 0.538
Turning point 31,487
Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
Appendix Table 35. Between effects regression
1) 2 3
SITC Rev. 1 5-digit Theil Hirschman Export lines
GDP per capita -2.368e-04*** -2.916e-05*** 5.953e-02***
(4.674e-05) (8.629e-06) (7.654e-03)
GDP per capita squared 5.914e-09*** 7.232e-10** -1.614e-06***
(1.840e-09) (3.397e-10) (3.013e-07)
Constant 4.613e+00*** 4.945e-01*** 2.548e+02***
(1.357e-01) (2.505e-02) (2.222e+01)
Observations 3862 3862 3862
Number of countries 142 142 142
R-squared 0.284 0.150 0.383
Turning point 20,020 20,160 18,442
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Feenstra SITC Rev. 2 4-digit

GDP per capita

-2.958e-04***

-3.973e-05***

5.823e-02***

(4.804e-05) (8.565e-06) (6.206€e-03)
GDP per capita squared 8.458e-09*** 1.187e-09*** -1.490e-06***

(2.022e-09) (3.606e-10) (2.612e-07)
Constant 4.714e+00%** 4.922e-01%** 1.537e+02***

(1.333e-01) (2.377e-02) (1.722e+01)
Observations 4008 4008 4008
R-squared 0.356 0.218 0.561
Number of countries 135 135 135
Turning point 17,486 16,735 19,540

HS 1988/92 6-digit

GDP per capita

-2.215e-04***

-2.198e-05***

2.634e-01***

(4.988e-05) (7.155e-06) (3.946e-02)
GDP per capita squared 4.735e-09*** 4.852e-10** -5.637e-06***
(1.703e-09) (2.442e-10) (1.347e-086)
Constant 5.356e+00*** 3.953e-01*** 1.496e+03***
(1.771e-01) (2.540e-02) (1.401e+02)
Observations 1612 1612 1612
R-squared 0.288 0.154 0.466
Number of countries 134 134 134
Turning point 23,390 22,650 23,363
*** n<0.01, ** p<0.05, * p<0.1
Standard errors in parentheses
Appendix Table 36. Between effects regression, PPP
(1) 2 3 4 ®)
SITC Rev. 1 5-digit Gini Theil Herfindahl Hirschman Export lines
GDP per capita (PPP) -7.462e-06*** -2.014e-04*** -1.973e-05** -2.634e-05*** 5.273e-02***
(9.699e-07) (3.566e-05) (7.564e-06) (6.823e-06) (5.059e-03)
GDP per cap (PPP) squared 1.373e-10*** 4.225e-09*** 4.415e-10* 5.779e-10*** -1.153e-06***
(2.963e-11) (1.089e-09) (2.311e-10) (2.085e-10) (1.546e-07)
Constant 9.963e-01*** 4.911e+00*** 3.293e-01*** 5.364e-01** 1.822e+02***
(4.717e-03) (1.734e-01) (3.679e-02) (3.318e-02) (2.460e+01)
Observations 2556 2556 2556 2556 2556
Number of countries 139 139 139 139 139
R-squared 0.458 0.236 0.0445 0.104 0.441
Turning point 27,174 23,834 22,344 22,789 22,866

Feenstra SITC Rev. 2 4-digit

GDP per capita (PPP)

-9.716e-06***

-2.697e-04***

-2.844e-05

-3.700e-05***

4.730e-02***

(1.168e-06) (3.548e-05) (6.496e-06) (6.341e-06) (4.837e-03)
GDP per cap (PPP) squared 2.005e-10*** 6.383e-09*** 7.324e-10*** 9.303e-10*** -9.153e-07***
(3.821e-11) (1.161e-09) (2.126e-10) (2.075e-10) (1.583e-07)
Constant 1.001e+00*** 5.086e+00*** 3.218e-01*** 5.405e-01*** 6.736e+01***
(5.286e-03) (1.606e-01) (2.941e-02) (2.871e-02) (2.190e+01)
Observations 2423 2423 2423 2423 2423
R-squared 0.506 0.377 0.145 0.231 0.610
Number of countries 133 133 133 133 133
Turning point 24,229 21,126 19,416 19,886 25,839
HS 1988/92 6-digit
GDP per capita (PPP) -5.422e-06*** -2.343e-04*** -1.404e-05** -2.318e-05*** 2.717e-01***
(9.680e-07) (4.321e-05) (5.957e-06) (6.350e-06) (3.175e-02)
GDP per cap (PPP) squared 8.418e-11*** 4.763e-09*** 2.967e-10* 4,926e-10%** -5.276e-06***
(2.825e-11) (1.261e-09) (1.739e-10) (1.853e-10) (9.268e-07)
Constant 9.982e-01*** 5.865e+00*** 2.302e-01*** 4.421e-01%** 8.664e+02***
(4.934e-03) (2.203e-01) (3.037e-02) (3.237e-02) (1.619e+02)
Observations 1610 1610 1610 1610 1610
R-squared 0.438 0.303 0.0621 0.149 0.530
Number of countries 133 133 133 133 133
Turning point 32,205 24,596 23,660 23,528 25,749

Standard errors in parentheses
** p<0.01, ** p<0.05, * p<0.1
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Appendix Table 37

. Pooled regression

1) @) ©)

SITC Rev. 1 5-digit Theil Hirschman Export lines
GDP per capita -2.062e-04*** -2.636e-05*** 4.502e-02***

(6.874e-06) (1.289e-06) (1.060e-03)
GDP per capita squared 4.593e-09*** 5.957e-10*** -9.855e-07***

(2.525e-10) (4.843e-11) (3.626e-08)
Constant 4.523e+00*** 4.819e-01*** 2.809e+02***

(2.686e-02) (5.312e-03) (4.752e+00)
Observations 3862 3862 3862
R-squared 0.289 0.152 0.414
Turning point 22,447 22,125 22,841

Feenstra SITC Rev. 2 4-digit

GDP per capita

-2.521e-04***

(6.759e-06)
GDP per capita squared 6.136e-09***

(2.724e-10)
Constant 4.689e+00***

(2.261e-02)
Observations 4008
R-squared 0.372
Turning point 20,543

-3.387e-05%**
(1.174e-06)
8.711e-10%*
(4.737e-11)
4.861e-01%*
(4.325¢-03)
4008
0.229
19,441

4.924e-02***
(9.629e-04)
-1.105e-06***
(3.998e-08)
1.817e+02***
(3.449e+00)
4008
0.570
22,281

HS 1988/92 6-digit

GDP per capita

-2.145e-04***

-2.065e-05***

2.557e-01***

(1.152e-05) (1.577e-06) (8.304e-03)
GDP per capita squared 4.481e-09*** 4.404e-10*** -5.312e-06***
(3.783e-10) (5.209e-11) (2.482e-07)
Constant 5.156e+00*** 3.654e-01** 1.657e+03***
(4.982e-02) (7.113e-03) (4.367e+01)
Observations 1612 1612 1612
R-squared 0.288 0.155 0.467
Turning point 23,934 23,445 24,068
Robust standard errors in parentheses
** n<0.01, ** p<0.05, * p<0.1
Appendix Table 38. Pooled regression, PPP
1) % ©) 4) ®)
SITC Rev. 1 5-digit Gini Theil Herfindahl Hirschman Export lines
GDP per capita (PPP) -6.577e-06*** -1.509e-04*** -1.276e-05*** -1.839e-05*** 3.797e-02***
(2.429e-07) (8.854e-06) (1.672e-086) (1.668e-06) (1.208e-03)
GDP per cap (PPP) squared 1.100e-10*** 2.755e-09*** 2.452e-10*** 3.488e-10*** -7.079e-07***
(7.452e-12) (2.801e-10) (5.227e-11) (5.296e-11) (3.696e-08)
Constant 9.916e-01*** 4.601e+00*** 2.765e-01*** 4.837e-01*** 2.548e+02***
(9.880e-04) (4.277e-02) (9.032e-03) (8.379e-03) (7.073e+00)
Observations 2556 2556 2556 2556 2556
R-squared 0.461 0.244 0.047 0.109 0.464
Turning point 29,895 27,387 26,020 26,362 26,819

Feenstra SITC Rev. 2 4-digit

GDP per capita (PPP)

-8.379e-06***

(2.891e-07)
GDP per cap (PPP) squared 1.534e-10***

(9.510e-12)
Constant 9.976e-01***

(9.469e-04)
Observations 2423
R-squared 0.514
Turning point 27,311

2.271e-04***
(9.241e-06)
4.835e-09%**
(3.114e-10)
4.977+00%*
(3.794e-02)
2423
0.387
23,485

-2.458e-05**
(1.271e-06)
5.895e-10%*
(3.847e-11)
3.108e-01%*
(7.307e-03)
2423
0.148
20,848

-3.082e-05%**
(1.442e-06)
7.053e-10%*
(4.655e-11)
5.241e-01%*
(6.997e-03)
2423
0.238
21,849

4.287e-02***
(1.704e-03)
-7.645e-07***
(5.987e-08)
8.898e+01*+*
(6.125e+00)
2423
0.613
28,038

HS 1988/92 6-digit

GDP per capita (PPP)

-5.093e-06***

(3.418e-07)
GDP per cap (PPP) squared 7.221e-11***

(1.055e-11)
Constant 9.951e-01***

(1.414e-03)
Observations 1610
R-squared 0.439
Turning point 35,265

-1.946-04%*
(1.208e-05)
3.491e-09%
(3.421e-10)
5.581e+00%**
(6.133¢-02)
1610
0.310
27,872

-9.339e-06**
(1.583e-06)
1.570e-10%+
(4.252e-11)
1.898e-01%**
(8.775e-03)
1610
0.067
29,742

-1.817e-05%*
(1.762e-06)
3.345e-10%*
(4.920e-11)
4.017e-01%+*
(9.227e-03)
1610
0.155
27,160

2.294e-01***
(8.004e-03)
-3.915e-06***
(2.169e-07)
1.122e+03***
(4.970e+01)
1610
0.539
29,298
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Appendix Table 39. Quantile regression

) 2 (3 4 (®)

SITC Rev. 1 5-digit Gini Theil Herfindahl Hirschman Export lines
GDP per capita -3.627e-06*** -4.692e-05*** -1.087e-06* -2.600e-06*** 1.911e-02***

(1.413e-07) (7.590e-06) (6.045e-07) (9.895e-07) (1.291e-03)
GDP per capita squared 9.640e-11*** 1.262e-09*** 3.277e-11** 7.924e-11*** -3.688e-07***

(3.412e-12) (1.833e-10) (1.460e-11) (2.391e-11) (3.118e-08)
Constant 3.505e-04** -2.677e-02*** -5.162e-03*** -7.261e-03*** 4.060e+00***

(1.373e-04) (7.378e-03) (5.887e-04) (9.619e-04) (1.254e+00)
Observations 3862 3862 3862 3862 3862
Turning point 18,812 18,590 16,585 16,406 25,908

Feenstra SITC Rev. 2
4-digit

GDP per capita
GDP per capita squared
Constant

Observations
Turning point

7.992e-06**
(1.008e-07)

1.276e-10%*
(2.354e-12)

3.407e-04%*
(9.230e-05)

4008
31,317

-1.315e-04***

-6.978e-06***

-1.366e-05***

2.747e-02%*

(6.898e-06) (6.344e-07) (1.233e-06) (1.184e-03)
2.731e-09% 1.896€-10%** 3.388e-10%* -5.200e-07**
(1.617e-10) (1.488e-11) (2.888e-11) (2.766e-08)
-1.6320-02%+ -4.182e-03%+ -4.805e-03%+ -1.179e+00
(6.308e-03) (5.813e-04) (1.125¢-03) (1.081e+00)
4008 4008 4008 4008
24,075 18,402 20,159 26,413

HS 1988/92 6-digit

GDP per capita

1.117e-06***

6.503e-05***

1.246e-06***

5.751e-06***

8.472e-02***

(1.267e-07) (1.293e-05) (3.795e-07) (1.508e-06) (7.092e-03)
GDP per capita squared 1.231e-11*** -2.960e-10 -7.476e-12 -4.053e-11 -1.698e-06***
(2.675e-12) (2.734e-10) (8.012e-12) (3.183e-11) (1.497e-07)
Constant 2.937e-05 -8.767e-03 -6.901e-04*** -1.949e-03*** 3.107e+00
(5.582e-05) (5.714e-03) (1.673e-04) (6.644e-04) (3.129e+00)
Observations 1612 1612 1612 1612 1612
Turning point 24,947
Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
Appendix Table 40. Quantile regression, PPP
) ) ©) 4 ®)
SITC Rev. 1 5-digit Gini Theil Herfindahl Hirschman Export lines
GDP per capita (PPP) -8.396e-07*** -1.216e-05 6.531e-07 1.957e-06* 1.721e-02***
(2.321e-07) (1.091e-05) (1.150e-06) (1.147e-06) (2.143e-03)
GDP per cap (PPP) squared 2.164e-11*** 3.564e-10* 2.819e-12 -1.088e-11 -2.397e-07***
(4.163e-12) (1.960e-10) (2.067e-11) (2.060e-11) (3.834e-08)
Constant -9.152e-04*** -7.467e-02%* -8.822e-03*** -1.218e-02*** 2.460e+01***
(2.113e-04) (9.915e-03) (1.045e-03) (1.042e-03) (1.957e+00)
Observations 2556 2556 2556 2556 2556
Turning point 19,399 35,899

Feenstra SITC Rev. 2
4-digit

GDP per capita (PPP)
GDP per cap (PPP) squared
Constant

Observations
Turning point

-2.576€-06***
(2.642e-07)
4.026e-11%*
(4.514e-12)
-1.357-03%++
(2.020e-04)
2423
31,992

-7.989e-05***

-7.004e-06***

-4.948e-06***

2.505e-02***

(1.104e-05) (1.436e-06) (1.702e-06) (2.724e-03)
1.645e-09%+* 1.697e-10%+ 1.301e-10%* -4.5420-07++
(1.889¢-10) (2.459e-11) (2.784e-11) (4.674e-08)
-1.505-01++ -1.122e-02%+ -1.668e-02%+ -5.485e-01
(8.455e-03) (1.099e-03) (1.357e-03) (2.087e+00)
2423 2423 2423 2423
24,283 20,636 19,016 27,576

HS 1988/92 6-digit
GDP per capita (PPP)

GDP per cap (PPP) squared
Constant

Observations
Turning point

3.208e-07**
(9.331e-08)
1.643e-11%+
(1.780e-12)
2.110e-05
(5.946€-05)
1610

2.821e-05**

6.572e-07**

3.736e-06***

9.274e-02***

(9.432e-06) (2.536e-07) (1.098e-06) (5.663e-03)
1.715e-10 7.213e-13 -1.463e-11 -1.556-06**
(1.802e-10) (4.835e-12) (2.092e-11) (1.082e-07)
-8.641e-03 -6.993-04*+ -2.020e-03*+ 2.367e+00
(6.031e-03) (1.616e-04) (7.039¢-04) (3.627e+00)
1610 1610 1610 1610
29,801

*** n<0.01, ** p<0.05, * p<0.1
Standard errors in parentheses
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B.2.3. Export of products — relative specialization

Appendix Table 41. Random effects regression

1) 2 (3 4
SITC Rev. 1 5-digit Gini Theil PDI med_balassa
GDP per capita -2.395e-05*** -2.403e-04*** -3.291e-05*** 1.911e-05***
(1.159e-06) (1.162e-05) (1.256e-06) (1.268e-06)
GDP per capita squared 4.430e-10*** 4.794e-09*** 6.188e-10*** -2.942e-10***
(3.057e-11) (3.089e-10) (3.285e-11) (3.559e-11)
Constant 9.490e-01*** 3.590e+00*** 8.740e-01*** 1.274e-02
(7.945e-03) (1.048e-01) (9.081e-03) (9.735e-03)
Observations 3862 3862 3862 3862
R-squared 0.485 0.411 0.543 0.382
Number of countries 142 142 142 142
Turning point 27,032 25,063 26,592 32,478
SITC Rev. 1 5-digit excl. outliers
GDP per capita -2.423e-05*** -2.540e-04*** -3.420e-05*** 4.352e-10**
(1.191e-06) (1.055e-05) (1.280e-06) (1.895e-10)
GDP per capita squared 4.488e-10*** 5.265e-09*** 6.588e-10*** -3.421e-14**
(3.278e-11) (2.630e-10) (3.497e-11) (1.537e-14)
Constant 9.502e-01*** 3.621e+00*** 8.775e-01*** -1.148e-08
(8.105e-03) (1.066e-01) (9.370e-03) (1.855e-07)
Observations 3851 3859 3852 1828
Number of countries 142 142 142 104
R-squared 0.489 0.417 0.545 0.00339
Turning point 26.994 24,122 25,956 6,361

Feenstra SITC Rev. 2 4-digit

GDP per capita

GDP per capita squared
Constant

Observations

Number of countries

R-squared
Turning point

-2.104e-05%*
(9.134e-07)
3.876e-10%*
(2.236e-11)
9.516e-01%*
(8.185e-03)
4047
136
0.542
27,141

-1.581e-04%*
(7.770e-06)
3.024e-09**
(2.381e-10)
3.232e+00%*
(8.230e-02)
4047
136
0.516
26,141

-2.677e-05%*
(1.064e-06)
4.892e-10%*
(2.944e-11)
8.741e-01%*
(9.014e-03)
4047
136
0.612
27,361

1.979e-05**
(1.360e-06)
-3.511e-10%*
(3.283e-11)
1.311e-02
(9.937e-03)
4047
136
0.440
28,183

HS 1988/92 6-digit

GDP per capita

-1.213e-05***

-1.920e-04***

-2.675e-05***

1.126e-05***

(1.315e-06) (1.447e-05) (1.679e-06) (1.602e-06)
GDP per capita squared 2.193e-10*** 3.468e-09*** 4.799e-10*** -2.673e-10***

(3.143e-11) (3.154e-10) (4.220e-11) (4.205e-11)
Constant 9.435e-01*** 3.945e+00%** 9.080e-01*** 2.651e-02%**

(7.848e-03) (1.539e-01) (9.345e-03) (9.033e-03)
Observations 1612 1612 1612 1612
Number of countries 134 134 134 134
R-squared 0.472 0.446 0.551 0.315
Turning point 27,656 27,682 27,870 21,062

** n<0.01, ** p<0.05, * p<0.1

Robust standard errors in parentheses

Appendix Table 42. Random effects regression, PPP
(1) (2) (3) 4

SITC Rev. 1 5-digit Gini Theil PDI med_balassa
GDP per capita (PPP) -1.603e-05*** -1.518e-04*** -2.208e-05*** 1.444e-05%**

(1.316e-06) (1.277e-05) (1.525e-06) (1.042e-06)
GDP per cap (PPP) squared 2.243e-10*** 2.266e-09*** 3.175e-10*** -1.655e-10***

(2.815e-11) (2.760e-10) (3.365e-11) (2.033e-11)
Constant 9.571e-01*** 3.559e+00*** 8.856e-01*** -8.175e-03

(1.038e-02) (1.277e-01) (1.184e-02) (1.084e-02)
Observations 2556 2556 2556 2556
Number of countries 139 139 139 139
R-squared 0.464 0.455 0.538 0.383
Turning point 35,733 33,495 34,772 43,625
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Feenstra SITC Rev. 2 4-digit

GDP per capita (PPP)

GDP per cap (PPP) squared
Constant

Observations

R-squared

Number of countries
Turning point

-1.515e-05*** -1.251e-04***

(1.007¢-06) (1.220e-05)
2.015e-10%** 1.678e-09%+
(1.582e-11) (2.554e-10)
9.669e-01*** 3.462e+00%**
(9.409e-03) (9.760e-02)
2444 2444
0.527 0.565
134 134
37,593 37,277

-1.952e-05***
(1.324¢-06)
2.523e-10%**
(2.445e-11)
8.974e-01%*
(1.034e-02)
2444
0.616
134
38,684

2.137e-05%*
(1.342¢-06)
-2.429e-10%+
(1.995e-11)
-5.048e-02**
(1.195e-02)
2444
0.425
134
43,989

HS 1988/92 6-digit

GDP per capita (PPP)

-9.168e-06*** -1.683e-04***

-2.045e-05***

8.255e-06***

(8.694e-07) (1.044e-05) (1.066e-06) (1.062e-06)
GDP per cap (PPP) squared 1.394e-10*** 2.598e-09*** 3.007e-10*** -1.655e-10***
(1.841e-11) (2.031e-10) (2.318e-11) (2.766e-11)
Constant 9.562e-01*** 4.309e+00*** 9.401e-01*** 1.746e-02**
(7.907e-03) (1.549e-01) (9.557e-03) (7.855e-03)
Observations 1610 1610 1610 1610
Number of countries 133 133 133 133
R-squared 0.467 0.554 0.576 0.241
Turning point 32,884 32,390 34,004 24,940
*** n<0.01, ** p<0.05, * p<0.1
Robust standard errors in parentheses
Appendix Table 43. Fixed effects regression
1) (2)
SITC Rev. 1 5-digit Theil PDI
GDP per capita -2.339e-04*** -3.338e-05***
(1.386e-05) (1.518e-06)
GDP per capita squared 4.628e-09*** 6.260e-10***
(3.611e-10) (3.953e-11)
Constant 3.549e+00*** 8.789e-01***
(5.320e-02) (5.660e-03)
Observations 3862 3862
R-squared 142 142
Number of countries 0.410 0.543
Turning point 25,270 26,661

SITC Rev. 1 5-digit excl. outliers

GDP per capita

GDP per capita squared

Constant

Observations
Number of countries
R-squared

Turning point

-2.501e-04**
(4.381e-05)
5.155e-09%**
(1.017e-09)
3.592e+00%+*
(1.656e-01)
3859
142
0.416
24,258

-3.502€-05**
(5.775e-06)
6.751e-10%**
(1.515¢-10)
8.833e-01**
(2.074e-02)
3852
142
0.545
25,937

Feenstra SITC Rev. 2 4-digit

GDP per capita

GDP per capita squared

Constant

Observations
Number of countries
R-squared

Turning point

-1.4226-04%
(8.363e-06)
2.671e-09%*
(2.414e-10)
3.181e+00%**
(2.493e-02)
4047
0.515
136
26,619

-2.616-05**
(1.219¢-06)
4.748e-10%*
(3.339¢-11)
8.716e-01+*
(3.720e-03)
4047
0.611
136
27,548
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HS 1988/92 6-digit

GDP per capita

-1.646e-04***

-2.751e-05***

(1.365e-05) (2.018e-06)
GDP per capita squared 2.956e-09*** 4.920e-10***
(2.979e-10) (4.594e-11)
Constant 3.624e+00*** 9.004e-01***
(6.118e-02) (9.053e-03)
Observations 1612 1612
Number of countries 0.446 0.551
R-squared 134 134
Turning point 27,842 27,957
*** n<0.01, ** p<0.05, * p<0.1
Robust standard errors in parentheses
Appendix Table 44. Fixed effects regression, PPP
(1) 2 (3) 4
SITC Rev. 1 5-digit Gini Theil PDI med_balassa
GDP per capita (PPP) -1.501e-05*** -1.215e-04*** -2.107e-05%** 1.364e-05***
(1.711e-086) (1.510e-05) (2.036e-06) (1.166e-06)
GDP per cap (PPP) squared 2.077e-10*** 1.768e-09*** 2.999e-10*** -1.534e-10***
(3.464e-11) (3.113e-10) (4.277e-11) (2.086e-11)
Constant 9.410e-01*** 3.206e+00*** 8.684e-01*** 3.770e-03
(1.100e-02) (9.411e-02) (1.262e-02) (8.653e-03)
Observations 2556 2556 2556 2556
R-squared 0.463 0.453 0.537 0.383
Number of countries 139 139 139 139
Turning point 36,134 34,361 35,128 44,459

Feenstra SITC Rev. 2 4-Digit

GDP per capita (PPP)

-1.515e-05***

-1.251e-04***

-1.952e-05***

2.137e-05***

(1.007e-086) (1.220e-05) (1.324e-06) (1.342e-06)
GDP per cap (PPP) squared 2.015e-10*** 1.678e-09*** 2.523e-10*** -2.429e-10***
(1.582e-11) (2.554e-10) (2.445e-11) (1.995e-11)
Constant 9.669e-01*** 3.462e+00*** 8.974e-01*** -5.048e-02***
(9.409e-03) (9.760e-02) (1.034e-02) (1.195e-02)
Observations 2444 2444 2444 2444
Number of countries 134 134 134 134
R-squared 0.527 0.565 0.616 0.425
Turning point 37,593 37,277 38,684 43,989
HS 1988/92 6-digit
GDP per capita (PPP) -9.538e-06*** -1.646e-04*** -2.751e-05*** 5.555e-06**
(1.627e-086) (1.365e-05) (2.018e-06) (2.237e-06)
GDP per cap (PPP) squared 1.747e-10*** 2.956e-09*** 4.920e-10*** -1.731e-10***
(3.403e-11) (2.979e-10) (4.594e-11) (4.149e-11)
Constant 9.196e-01*** 3.624e+00*** 9.004e-01*** 6.430e-02***
(7.593e-03) (6.118e-02) (9.053e-03) (1.143e-02)
Observations 1612 1612 1612 1612
R-squared 0.472 0.446 0.551 0.106
Number of countries 134 134 134 134
Turning point 27,298 27,842 27,957 16,046
Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
Appendix Table 45. Between effects regression
(2) 3)
SITC Rev. 1 5-digit Theil PDI
GDP per capita -3.525e-04*** -3.892e-05***
(4.378e-05) (4.339e-06)
GDP per capita squared 9.424e-09*** 9.633e-10***
(1.724e-09) (1.708e-10)
Constant 3.771e+00*** 8.762e-01***
(1.271e-01) (1.260e-02)
Observations 3862 3862
R-squared 0.390 0.521
Number of countries 142 142
Turning point 18,702 20,201
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Feenstra SITC Rev. 2 4-digit

GDP per capita

-3.351e-04***

(3.501e-05)
GDP per capita squared 9.198e-09***

(1.481e-09)
Constant 3.603e+00***

(9.807e-02)
Observations 4047
Number of countries 136
R-squared 0.510
Turning point 18,216

-4.186-05%**
(4.158e-06)
1.093e-09%+*
(1.760e-10)
9.006e-01%*
(1.165e-02)
4047
136
0.600
19,149

HS 1988/92 6-digit

GDP per capita

-3.040e-04***

-2.661e-05***

(4.581e-05) (3.666e-06)
GDP per capita squared 6.785e-09*** 5.035e-10***
(1.564e-09) (1.251e-10)
Constant 4.236e+00*** 9.046e-01***
(1.626e-01) (1.301e-02)
Observations 1612 1612
R-squared 0.452 0.552
Number of countries 134 134
Turning point 22,402 26,425
** p<0.01, ** p<0.05, * p<0.1
Standard errors in parentheses
Appendix Table 46. Between effects regression, PPP
@ (2 (3 4
SITC Rev. 1 5-digit Gini Theil PDI med_balassa
GDP per capita (PPP) -2.384e-05*** -2.991e-04*** -3.165e-05*** 1.908e-05***
(3.083e-06) (3.005e-05) (3.255e-06) (4.061e-06)
GDP per cap (PPP) squared 4.353e-10*** 6.351e-09*** 6.053e-10*** -2.484e-10**
(9.420e-11) (9.181e-10) (9.944e-11) (1.241e-10)
Constant 9.889e-01*** 4.147e+00*** 9.197e-01*** -3.451e-02*
(1.499e-02) (1.461e-01) (1.583e-02) (1.975e-02)
Observations 2556 2556 2556 2556
R-squared 0.458 0.451 0.530 0.383
Number of countries 139 139 139 139
Turning point 27,383 23,547 26,144 38,406

Feenstra SITC Rev. 2 4-digit

GDP per capita (PPP)

-2.609e-05***

-2.864e-04*%

-3.401e-05***

2.286e-05***

(3.133e-06) (2.613e-05) (3.241e-06) (4.353e-06)
GDP per cap (PPP) squared 5.226e-10*** 6.139e-09*** 6.866e-10*** -3.600e-10**
(1.027e-10) (8.568e-10) (1.062e-10) (1.427e-10)
Constant 1.007e+00*** 4.097e+00*** 9.492e-01*** -4.461e-02**
(1.420e-02) (1.184e-01) (1.469e-02) (1.973e-02)
Observations 2444 2444 2444 2444
R-squared 0.532 0.576 0.625 0.425
Number of countries 134 134 134 134
Turning point 24,962 23,326 24,767 31,750
HS 1988/92 6-digit
GDP per capita (PPP) -1.466e-05*** -3.199e-04*** -2.366e-05*** 7.912e-06**
(2.695e-06) (3.642e-05) (3.175e-06) (3.488e-06)
GDP per cap (PPP) squared 2.103e-10*** 6.371e-09*** 3.858e-10*** 5.577e-13
(7.864e-11) (1.063e-09) (9.268e-11) (1.018e-10)
Constant 9.951e-01*** 5.005e+00*** 9.538e-01*** -1.402e-02
(1.374e-02) (1.856e-01) (1.619e-02) (1.778e-02)
Observations 1610 1610 1610 1610
Number of countries 133 133 133 133
R-squared 0.469 0.558 0.572 0.331
Turning point 34,855 25,106 30,664

*** p<0.01, ** p<0.05, * p<0.1
Standard errors in parentheses
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Appendix Table 47. Pooled regression

1) @

SITC Rev. 1 5-digit Theil PDI
GDP per capita -2.726e-04*** -3.249e-05***

(5.820e-06) (7.263e-07)
GDP per capita squared 6.048e-09*** 6.575e-10***

(1.997e-10) (2.652e-11)
Constant 3.638e+00*** 8.701e-01***

(3.266€-02) (2.438e-03)
Observations 3862 3862
R-squared 0.414 0.544
Turning point 22,536 24,707

Feenstra SITC Rev. 2 4-digit

GDP per capita

GDP per capita squared

Constant

Observations
R-squared
Turning point

2.7428-04%*
(6.554e-06)
6.416€-09%*
(2.861e-10)
3.548e+00%*
(2.285¢-02)
4047
0.526
21,368

-3.530e-05***
(7.684e-07)
7.691e-10%*
(3.103e-11)
8.942e-01%*
(1.856€-03)
4047
0.619
22,949

HS 1988/92 6-digit

GDP per capita

-2.691e-04***

-2.678e-05***

(9.061e-06) (1.105e-06)
GDP per capita squared 5.688e-09*** 5.013e-10***
(2.771e-10) (3.735e-11)
Constant 3.981e+00*** 8.938e-01***
(4.972e-02) (3.463e-03)
Observations 1612 1612
R-squared 0.454 0.552
Turning point 23,655 26,711
** n<0.01, ** p<0.05, * p<0.1
Robust standard errors in parentheses
Appendix Table 48. Pooled regression, PPP
) %) @) (4)
SITC Rev. 1 5-digit Gini Theil PDI med_balassa
GDP per capita (PPP) -2.038e-05*** -2.190e-04*** -2.615e-05*** 1.858e-05***
(7.639e-07) (7.845e-06) (7.554e-07) (1.353e-06)
GDP per cap (PPP) squared 3.204e-10*** 4.025e-09*** 4.289e-10*** -2.170e-10***
(2.379e-11) (2.340e-10) (2.299e-11) (4.379e-11)
Constant 9.724e-01*** 3.731e+00*** 8.933e-01*** -3.394e-02***
(3.099e-03) (4.786e-02) (3.581e-03) (4.657e-03)
Observations 2556 2556 2556 2556
R-squared 0.466 0.468 0.541 0.383
Turning point 31,804 27,205 30,485 42,811

Feenstra SITC Rev. 2 4-digit

GDP per capita (PPP)

GDP per cap (PPP) squared

Constant

Observations
R-squared
Turning point

-2.263e-05***
(7.510e-07)
3.971e-10%*
(2.496e-11)
9.978e-01***
(2.434e-03)
2444
0.539
28,494

-2.423e-04**
(1.232e-05)
4.5466-09**
(4.371e-10)
3.996e+00%+*
(4.455e-02)
2444
0.589
26,650

-2.958e-05**
(9.857e-07)
5.242e-10%*
(3.385e-11)
9.368e-01%*
(3.291e-03)
2444
0.634
28,214

2.100e-05*
(1.224e-06)
-2.892e-10%+
(4.152e-11)
-3.915e-02++
(3.278e-03)
2444
0.427
36,307

HS 1988/92 6-digit

GDP per capita (PPP)

GDP per cap (PPP) squared

Constant

Observations
R-squared
Turning point

-1.355e-05**
(1.001e-06)
1.663e-10%+
(3.197e-11)
9.871e-01%
(3.840e-03)
1610
0.471
40,740

-2.6438-04%*
(9.006e-06)
4.821e-09**
(2.439¢-10)
4.6446+00%*
(5.889e-02)
1610
0.564
27,411

-2.160e-05%*
(1.026€-06)
3.086€-10%*
(3.144e-11)
9.395e-01%*
(4.231e-03)
1610
0.576
34,997

8.418e-06"*
(1.515¢-06)
-5.565e-12
(4.904e-11)
-1.359e-02**
(5.589¢-03)
1610
0.331
756,334
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Appendix Table 49. Quantile regression

(1) (2 (3 4

SITC Rev. 1 5-digit Gini Theil PDI med_balassa
GDP per capita -2.086e-05*** -1.551e-04*** -3.201e-05*** 1.257e-05***

(5.881e-07) (9.916e-06) (1.166e-06) (5.859e-08)
GDP per capita squared 3.544e-10*** 2.910e-09*** 6.012e-10*** -2.012e-10***

(1.420e-11) (2.396e-10) (2.815e-11) (1.414e-12)
Constant 6.093e-04 -5.408e-02*** 3.157e-04 -2.542e-04***

(5.733e-04) (9.640e-03) (1.134e-03) (5.705e-05)
Observations 3862 3862 3862 3862
Turning point 29,430 26,649 26,622 31,238

Feenstra SITC Rev. 2 4-digit

GDP per capita -1.911e-05***

-1.206e-04***

(2.765e-07) (5.912e-06)
GDP per capita squared 3.226e-10*** 2.314e-09***

(6.512e-12) (1.390e-10)
Constant 1.238e-03*** 8.563e-04

(2.555e-04) (5.445e-03)
Observations 4047 4047
Turning point 29,619 26,059

-2.547-05%**
(5.586e-07)
4.699e-10%*
(1.313e-11)
1.625e-03%+
(5.144e-04)
4047
27,102

8.7966-06"*
(3.060e-08)
-1.314e-10%+
(7.198¢-13)
-1.239e-04*+
(2.825¢-05)
4047
33,470

HS 1988/92 6-digit

GDP per capita 1.117e-06***

6.503e-05***

1.246e-06***

5.751e-06***

(1.267e-07) (1.293e-05) (3.795e-07) (1.508e-06)
GDP per capita squared 1.231e-11*** -2.960e-10 -7.476e-12 -4.053e-11
(2.675e-12) (2.734e-10) (8.012e-12) (3.183e-11)
Constant 2.937e-05 -8.767e-03 -6.901e-04*** -1.949e-03***
(5.582e-05) (5.714e-03) (1.673e-04) (6.644e-04)
Observations 1612 1612 1612 1612
Turning point
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Appendix Table 50. Quantile regression, PPP
(1) (2) 3) 4
SITC Rev. 1 5-digit Gini Theil PDI med_balassa
GDP per capita (PPP) -1.020e-05*** -1.185e-04*** -1.875e-05*** 4.136e-06***
(9.570e-07) (1.152e-05) (1.483e-06) (5.769e-08)
GDP per cap (PPP) squared 1.285e-10*** 1.831e-09*** 2.753e-10*** -4.873e-11%+*
(1.719e-11) (2.071e-10) (2.663e-11) (1.013e-12)
Constant -9.985e-03*** -2.131e-01*** -1.940e-02*** 2.348e-04***
(8.691e-04) (1.048e-02) (1.347e-03) (5.427e-05)
Observations 2556 2556 2556 2556
Turning point 39,689 32,359 34,054 42,438

Feenstra SITC Rev. 2 4-digit

GDP per capita (PPP)
GDP per cap (PPP) squared
Constant

Observations
Turning point

-1.166e-05***

-1.019e-04***

(6.642¢-07) (8.215¢-06)
1.592e-10%+ 1.474e-09%+
(1.126e-11) (1.411e-10)
-2.651-03%+ -6.806-02*++
(5.102¢-04) (6.284¢-03)
2444 2444
36,621 34,566

-1.688e-05**
(1.322e-06)
1.910e-10%+*
(2.267e-11)

-7.2826-03%+
(1.009¢-03)

2444
44,188

2.141e-06"*
(2.2666-08)
2.697e-11%*
(3.884e-13)
4.740e-05%*
(1.726e-05)
2444

HS 1988/92 6-digit

GDP per capita (PPP)
GDP per cap (PPP) squared
Constant

Observations
Turning point

3.208e-07***

2.821e-05***

(9.331e-08) (9.432¢-06)
1.643-11+++ 1.715e-10
(1.780e-12) (1.802¢-10)
2.110e-05 -8.641e-03
(5.946e-05) (6.031e-03)
1610 1610

6.572e-07*
(2.536e-07)
7.213e-13
(4.835¢-12)
-6.993-04***
(1.616e-04)
1610

3.736e-06"*
(1.098e-06)
-1.463e-11
(2.092e-11)
-2.020e-03***
(7.039e-04)
1610

** p<0.01, ** p<0.05, * p<0.1
Standard errors in parentheses
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B.3. Bayesian Model Averaging — detailed results

Appendix Table 51. SITC 5-digit, pooled regressiomgbsolute specialization

45 models were selected

Best 5 models (cumulative posterior probability = 0.36):

p!=0 EV SD model1 model2 model3 model4 model5
Intercept 100 9.90E-01 1.85E-02 9.77E-01 1.01E+00 1.01E+00 9.76E-01 9.85E-01
gdppc 100 -5.64E-06 9.33E-07 -6.02E-06 -5.52E-06 -5.73E-06 -5.83E-06 -5.14E-06
gdppc_sq 100 1.15E-10 2.21E-11 1.20E-10 1.10E-10 1.14E-10 1.17E-10 1.09E-10
sophistication 100 -7.17E-06 8.22E-07 -7.23E-06 -7.06E-06 -7.10E-06 -7.20E-06 -7.45E-06
oil_share 100 6.26E-02 8.75E-03 6.34E-02 6.45E-02 6.58E-02 6.20E-02 6.24E-02
agval 100 8.97E-04 1.82E-04 9.65E-04 8.81E-04 8.65E-04 9.86E-04 8.74E-04
cen_lat 100 7.25E-04 1.39E-04 7.07E-04 7.37E-04 7.27E-04 7.15E-04 7.39E-04
island 100 1.87E-02 5.29E-03 1.66E-02 2.00E-02 2.05E-02 1.60E-02 2.02E-02
Europe and Central Asia 100 -2.71E-02 7.20E-03 -2.84E-02 -2.44E-02 -2.51E-02 -2.79E-02 -2.83E-02
Latin America and Caribbean 100 1.61E-02 4.19E-03 1.40E-02 1.91E-02 1.80E-02 1.47E-02 1.45E-02
aglandsh 98.3 -2.18E-04 7.57E-05 -2.13E-04 -2.09E-04 -2.17E-04 -2.05E-04 -2.57E-04
expgdp 97.3 2.55E-04 9.32E-05 1.99E-04 3.03E-04 2.34E-04 2.62E-04 2.35E-04
pop 78 -4.21E-11 2.33E-11 -5.70E-11 -5.23E-11 -5.33E-11 -5.64E-11 -5.23E-11
syr 75.6 5.11E-03 3.67E-03 6.02E-03 7.36E-03 7.49E-03 5.81E-03
FDI_inflow 45.8 -4.97E-04 6.33E-04 -1.12E-03 -1.04E-03
life_exp 39 -2.12E-04 3.06E-04 -5.63E-04 -5.28E-04
labfor 22 -2.30E-11 4.39E-11
opec 10.3 1.16E-03 4.09E-03
dom_credit_priv 10 -8.65E-06 3.11E-05
agri_rawmat_exp 6.9 9.92E-06 4.51E-05
South Asia 1.6 8.89E-05 9.51E-04
Middle East and North Africa 1.2 -8.62E-05 1.05E-03
landl 1 4.70E-05 5.88E-04
cap_stock 0.9 -8.37E-18 1.14E-16
manval 0.7 -1.35E-06 2.61E-05
urbpop 0.7 7.69E-07 1.37E-05
polity2 0.7 1.71E-06 2.90E-05
Turning point 2.45E+04
nVar 13 15 14 14 12
r2 0.83 0.837 0.833 0.833 0.826
BIC -3.85E+02 -3.85E+02 -3.84E+02 -3.84E+02 -3.84E+02
post prob 0.089 0.075 0.07 0.064 0.058
Appendix Table 52. SITC 5-digit, pooled regressiorrelative specialization
80 models were selected
Best 5 models (cumulative posterior probability = 0.20):

p!=0 EV SD model1 model2 model3 model4 model 5
Intercept 100 1.07E+00 3.51E-02 1.07E+00 1.08E+00 1.07E+00 1.10E+00 1.11E+00
gdppc 100 -2.22E-05 3.24E-06 -2.32E-05 -2.24E-05 -2.35E-05 -2.21E-05 -2.29E-05
gdppc_sq 100 5.17E-10 8.10E-11 5.22E-10 5.11E-10 5.28E-10 5.58E-10 5.81E-10
sophistication 100 -2.48E-05 3.13E-06 -2.42E-05 -2.51E-05 -2.47E-05 -2.48E-05 -2.73E-05
manuf_exp 100 -1.57E-03 2.99E-04 -1.72E-03 -1.86E-03 -1.70E-03 -1.47E-03 -1.23E-03
South Asia 88.4 6.39E-02 3.29E-02 7.50E-02 7.45E-02 6.14E-02 5.24E-02
syr 80.4 1.88E-02 1.21E-02 2.07E-02 2.16E-02 2.22E-02 2.79E-02 3.08E-02
expgdp 75.1 5.86E-04 4.10E-04 7.08E-04 7.33E-04 7.14E-04
cen_lat 72.7 1.01E-03 7.70E-04 1.12E-03 1.09E-03 1.15E-03
pop 66.2 -9.66E-11 7.24E-11 -1.55E-10 -1.48E-10 -1.44E-10
oil_share 47.5 3.25E-02 3.97E-02 6.46E-02 6.16E-02
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labfor 33.8 -9.48E-11 1.36E-10 -2.94E-10 -2.61E-10
opec 23.6 1.40E-02 2.85E-02
island 225 9.82E-03 2.03E-02
cap_stock 22 -157E-15 3.21E-15 -7.24E-15 -7.69E-15
Latin America and Caribbean 19.7 9.97E-03 2.14E-02
Sub-Saharan Africa 19.2 9.71E-03 2.13E-02
aglandsh 18 -1.06E-04 2.51E-04
Europe and Central Asia 11.7 -5.61E-03 1.76E-02
FDI_inflow 10.8 -3.24E-04 1.08E-03
mobile_phone 0.8 -4.60E-06 5.90E-05
landl 0.5 -8.44E-05 1.50E-03
dom_credit_priv 0.4 -1.00E-06 1.91E-05
life_exp 0.4 -9.42E-06 1.51E-04
Turning point 2.14E+04
nVar 10 9 10 8 7
r2 0.835 0.83 0.834 0.827 0.823
BIC -4.09E+02 -4.08E+02 -4.08E+02 -4.08E+02 -4.08E+02
post prob 0.062 0.039 0.037 0.032 0.031
Appendix Table 53. SITC 5-digit, fixed effects regession, absolute specialization
40 models were selected
Best 5 models (cumulative posterior probability = 0.35):

p!=0 EV SD model1  model 2 model 3 model4 model 5
Intercept 100 9.11E-08 5.00E-04 6.67E-08 6.50E-08 6.39E-08 6.78E-08 6.86E-08
oil_share (within) 100 3.43E-02 7.64E-03 3.62E-02 3.36E-02 3.58E-02 3.39E-02 3.71E-02
mobile_phone (within) 100 2.69E-04 5.48E-05 2.56E-04 2.77E-04 2.79E-04 2.37E-04 2.68E-04
expgdp (within) 99.4 -3.12E-04 1.02E-04 -3.30E-04 -3.45E-04 -3.14E-04 -2.65E-04 -3.79E-04
dom_credit_priv (within) 954 -1.26E-04 5.00E-05 -1.28E-04 -1.37E-04 -1.28E-04 -1.14E-04 -1.23E-04
telephone (within) 94.8 -5.59E-04 2.26E-04 -6.23E-04 -5.22E-04 -5.42E-04 -7.34E-04 -6.35E-04
labfor (within) 94.7 -3.89E-10 1.06E-10 -4.17E-10 -4.06E-10 -3.99E-10 -4.23E-10 -4.28E-10
aglandsh (within) 36.2 -2.21E-04 3.34E-04 -6.34E-04 -6.85E-04
life_exp (within) 34.7 -1.79E-04 2.84E-04 -5.36E-04
syr (within) 25.1 -1.29E-03 2.54E-03
manval (within) 24.3 -1.09E-04 2.24E-04 -4.80E-04
urbpop (within) 12.7 -4.75E-05 1.39E-04 -3.90E-04
polity2 (within) 6.1 -1.58E-05 7.41E-05
pop (within) 5.3 -1.08E-11 4.60E-11
manuf_exp (within) 1.5 -1.99E-06 1.92E-05
inflation_deflator (within) 0.8 2.34E-08 3.37E-07
sophistication (within) 0.6 -4.46E-09 7.92E-08
nVar 7 7 7 8 6
r2 0.516 0.516 0.515 0.525 0.504
BIC -1.45E+02 -1.45E+02 -1.45E+02 -1.44E+02 -1.44E+02
post prob 0.087 0.078 0.066 0.061 0.06
Appendix Table 54. SITC 5-digit, fixed effects regession, relative specialization
53 models were selected
Best 5 models (cumulative posterior probability = 0.27):

p!=0 EV SD modell model2 model3 model4 model5
Intercept 100 4.67E-07 1.85E-03 1.88E-07 1.89E-07 -1.50E-06 1.88E-06 -1.33E-06
expgdp (within) 100 -1.43E-03 3.72E-04 -1.53E-03 -1.40E-03 -1.44E-03 -1.44E-03 -1.56E-03
labfor (within) 100 -1.29E-09 6.58E-10 -1.10E-09 -1.11E-09 -2.47E-09 -9.49E-10 -2.31E-09
manuf_exp (within) 100 -1.33E-03 3.13E-04 -1.26E-03 -1.54E-03 -1.51E-03 -1.51E-03 -1.25E-03
telephone (within) 62.9 -1.14E-03 9.94E-04 -1.80E-03 -1.67E-03 -1.55E-03 -1.68E-03
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cap_stock (within) 48.2 -6.90E-15 8.10E-15 -1.56E-14

oil_share (within) 45.7 3.16E-02 3.98E-02 7.31E-02 6.71E-02
gdppc_sq (within) 44.6 1.56E-10 2.11E-10 4.31E-10

gdppc (within) 34.1 -7.14E-06 1.06E-05 -2.10E-05

pop (within) 21.7 1.46E-10 3.16E-10 7.17E-10 6.41E-10
manval (within) 14.2 -2.31E-04 6.46E-04

urbpop (within) 13.8 -1.80E-04 5.12E-04

polity2 (within) 7.6 -8.00E-05 3.22E-04

dom_credit_priv (within) 3.7 -9.09E-06 5.50E-05

mobile_phone (within) 3.5 1.31E-05 8.17E-05

life_exp (within) 2.9 -459E-05 3.01E-04

syr (within) 2.1 -3.79E-04 2.92E-03

agri_rawmat_exp (within) 1.1 -6.31E-06 7.20E-05

inflation_deflator (within) 0.9 1.08E-07 1.40E-06

nVar 5 4 5 6 6

r2 0.562 0.551 0.56 0.569 0.569
BIC -1.81E+02 -1.80E+02 -1.80E+02 -1.80E+02 -1.80E+02
post prob 0.086 0.06 0.045 0.04 0.04

Appendix Table 55. Feenstra 4-digit, pooled regregm, absolute specialization

28 models were selected
Best 5 models (cumulative posterior probability = 0.48):

p!=0 EV SD model1 model2 model3 model4 model5
Intercept 100 1.02E+00 7.16E-03 1.02E+00 1.03E+00 1.03E+00 1.03E+00 1.02E+00
gdppc 100 -8.88E-06 9.57E-07 -8.80E-06 -8.70E-06 -8.58E-06 -8.49E-06 -9.73E-06
gdppc_sq 100 2.38E-10 3.02E-11 2.38E-10 2.42E-10 2.25E-10 2.28E-10 2.53E-10
cap_stock 100 -4.07E-15 9.80E-16 -4.01E-15 -4.37E-15 -3.78E-15 -4.09E-15 -4.06E-15
sophistication 100 -4.01E-06 9.92E-07 -3.96E-06 -4.18E-06 -3.86E-06 -4.05E-06 -3.73E-06
pop 100 -6.65E-11 2.58E-11 -6.02E-11 -5.90E-11 -5.74E-11 -5.63E-11 -6.15E-11
manuf_exp 100 -4.00E-04 7.19E-05 -3.93E-04 -4.06E-04 -3.78E-04 -3.89E-04 -4.17E-04
East Asia and Pacific 100 -2.79E-02 5.59E-03 -2.56E-02 -2.80E-02 -2.79E-02 -3.01E-02 -2.62E-02
Europe and Central Asia 100 -6.36E-02 7.55E-03 -6.36E-02 -6.42E-02 -6.24E-02 -6.29E-02 -6.34E-02
island 96.1 1.53E-02 5.82E-03 1.64E-02 1.54E-02 1.75E-02 1.66E-02 1.41E-02
oil_share 53.6 1.33E-02 1.42E-02 2.71E-02 2.35E-02 2.62E-02
opec 47.6 8.70E-03 1.05E-02 1.99E-02 1.73E-02
aglandsh 31.3 -4.83E-05 8.41E-05 -1.51E-04 -1.54E-04
syr 19.4 9.47E-04 2.27E-03 4.64E-03
labfor 13.1 1.59E-11 4.94E-11
expgdp 10.9 1.68E-05 5.82E-05
inflation_deflator 3.2 -2.06E-07 1.40E-06
cen_lat 24 4.61E-06 3.85E-05
Turning point 1.86E+04
nVar 10 10 11 11 11
r2 0.88 0.88 0.882 0.882 0.882
BIC -3.50E+02 -3.50E+02 -3.49E+02 -3.49E+02 -3.48E+02
post prob 0.154 0.115 0.082 0.067 0.061

Appendix Table 56. Feenstra 4-digit, pooled regregm, relative specialization

28 models were selected
Best 5 models (cumulative posterior probability = 0.39):

p!=0 EV SD model1 model2 model3 model4 model 5
Intercept 100 1.07E+00 2.13E-02 1.07E+00 1.06E+00 1.06E+00 1.07E+00 1.07E+00
gdppc 100 -2.95E-05 3.25E-06 -3.02E-05 -3.07E-05 -3.08E-05 -2.94E-05 -3.02E-05
gdppc_sq 100 7.54E-10 9.05E-11 7.61E-10 7.76E-10 7.83E-10 7.50E-10 7.64E-10

150



cap_stock 100 -1.39E-14 2.84E-15 -1.35E-14 -1.39E-14 -1.45E-14 -1.35E-14 -1.39E-14
sophistication 100 -1.05E-05 2.96E-06 -1.04E-05 -9.90E-06 -1.01E-05 -1.07E-05 -1.06E-05
manuf_exp 100 -1.48E-03 2.20E-04 -1.53E-03 -1.45E-03 -1.36E-03 -1.57E-03 -1.47E-03
island 100 5.45E-02 1.52E-02 5.04E-02 5.39E-02 5.61E-02 5.35E-02 5.16E-02
East Asia and Pacific 100 -8.40E-02 1.74E-02 -7.79E-02 -8.74E-02 -9.83E-02 -7.49E-02 -8.49E-02
Europe and Central Asia 100 -1.10E-01 2.24E-02 -1.11E-01 -1.13E-01 -1.16E-01 -1.07E-01 -1.13E-01
pop 98 -1.62E-10 1.24E-10 -1.00E-10 -1.01E-10 -3.35E-10 -9.40E-11 -2.84E-10
syr 79.6 1.64E-02 1.09E-02 2.12E-02 2.07E-02 1.89E-02 1.90E-02 1.99E-02
opec 33.5 1.44E-02 2.36E-02 3.90E-02 4.71E-02

labfor 32.1 1.33E-10 2.46E-10 4.78E-10 3.75E-10
FDI_inflow 17 -7.71E-04 2.02E-03

Middle East and North Africa 16.3 4.96E-03 1.33E-02 3.12E-02
dom_credit_priv 9.7 2.75E-05 1.02E-04

expgdp 55 2.22E-05 1.19E-04

aglandsh 3.2 -1.04E-05 7.27E-05

landl 2.6 -3.35E-04 2.84E-03

mobile_phone 2.1 -2.42E-05 2.26E-04

life_exp 19 241E-05 1.96E-04

polity2 1.8 -1.42E-05 1.45E-04

oil_share 0.8 -2.18E-04 3.69E-03

urbpop 0.8 3.62E-06 4.73E-05

Turning point 1.96E+04

nVar 10 11 12 11 11
r2 0.876 0.878 0.881 0.878 0.878
BIC -3.44E+02 -3.43E+02 -3.42E+02 -3.42E+02 -3.41E+02
post prob 0.133 0.081 0.067 0.065 0.044

Appendix Table 57. Feenstra 4-digit, fixed effecteegression, absolute specialization

34 models were selected

Best 5 models (cumulative posterior probability = 0.40):

p!=0 EV SD model1  model 2 model 3 model4 model 5
Intercept 100 -1.49E-06 4.85E-04 -1.78E-06 -1.61E-06 -1.51E-06 -1.63E-06 -3.39E-07
manuf_exp (within) 98.7 -3.21E-04 1.02E-04 -3.14E-04 -3.88E-04 -3.06E-04 -2.30E-04 -3.59E-04
oil_share (within) 98.3 3.13E-02 1.08E-02 3.03E-02 3.15E-02 3.52E-02 3.50E-02 3.44E-02
pop (within) 98.3 -1.31E-10 4.57E-11 -1.26E-10 -1.27E-10 -1.30E-10 -1.30E-10 -1.28E-10
dom_credit_priv (within) 98.3 -1.56E-04 5.24E-05 -1.65E-04 -1.36E-04 -1.24E-04 -1.43E-04 -1.71E-04
gdppc (within) 83.9 -6.16E-06 3.34E-06 -7.26E-06 -7.39E-06 -6.82E-06 -6.61E-06
gdppc_sq (within) 83.9 1.23E-10 6.64E-11 1.54E-10 1.35E-10 1.24E-10 1.37E-10
expgdp (within) 70.2 2.16E-04 1.72E-04 3.21E-04 2.55E-04
syr (within) 67 -4.37E-03 3.71E-03 -6.88E-03 -5.44E-03
cap_stock (within) 11.8 4.59E-16 1.50E-15
mobile_phone (within) 7 2.35E-05 1.05E-04
telephone (within) 6.1 -1.02E-05 9.98E-05
labfor (within) 5.4 495E-12 6.34E-11
urbpop (within) 4.3 -1.10E-05 6.79E-05
FDI_inflow (within) 4  2.39E-05 1.56E-04
aglandsh (within) 3.9 -143E-05 9.56E-05
polity2 (within) 2.1 -2.63E-06 2.96E-05
agval (within) 1.9 2.48E-06 3.61E-05
nVar 8 7 6 7 4
r2 0.597 0.579 0.567 0.579 0.541
BIC -1.26E+02 -1.23E+02 -1.23E+02 -1.23E+02 -1.22E+02
post prob 0.216 0.05 0.048 0.047 0.043

151



Appendix Table 58. Feenstra 4-digit, fixed effecteegression, relative specialization

46 models were selected

Best 5 models (cumulative posterior probability = 0.32):

p!=0 EV SD model1 model2 model3 model4 model5
Intercept 100 -5.95E-06 1.24E-03 -6.00E-06 -6.10E-06 -6.47E-06 -6.08E-06 -6.13E-06
gdppc (within) 100 -2.93E-05 5.71E-06 -3.09E-05 -2.70E-05 -3.11E-05 -3.12E-05 -3.18E-05
gdppc_sq (within) 100 5.88E-10 1.05E-10 5.86E-10 5.97E-10 6.30E-10 5.85E-10 6.01E-10
cap_stock (within) 100 -2.25E-14 6.10E-15 -2.39E-14 -2.37E-14 -2.66E-14 -2.02E-14 -2.33E-14
manuf_exp (within) 100 -1.36E-03 2.17E-04 -1.47E-03 -1.45E-03 -1.30E-03 -1.37E-03 -1.47E-03
labfor (within) 36.6 -2.88E-10 5.74E-10 -3.10E-10
life_exp (within) 30.7 5.54E-04 9.70E-04 2.09E-03
mobile_phone (within) 28.5 -3.20E-04 5.93E-04 -1.15E-03
dom_credit_priv (within) 23.5 -5.60E-05 1.17E-04
syr (within) 20.4 -2.58E-03 5.87E-03 -1.20E-02
land (within) 16.2 1.16E-04 2.91E-04
pop (within) 13.2 6.99E-11 2.16E-10
urbpop (within) 11.8 -1.40E-04 4.39E-04 -1.34E-03
sophistication (within) 1.5 -2.91E-08 3.39E-07
FDI_inflow (within) 15 -1.76E-05 2.07E-04
Turning point 2.49E+04
nVar 4 5 5 5 6
r2 0.619 0.627 0.626 0.625 0.636
BIC -1.57E+02 -1.56E+02 -1.55E+02 -1.55E+02 -1.54E+02
post prob 0.121 0.067 0.055 0.042 0.039
Appendix Table 59. HS 6-digit, pooled regression bsolute specialization
41 models were selected
Best 5 models (cumulative posterior probability = 0.34):

p!=0 EV SD model1 model2 model3 model4 model5
Intercept 100 1.05E+00 1.81E-02 1.06E+00 1.05E+00 1.06E+00 1.05E+00 1.05E+00
gdppc 100 -6.69E-06 1.03E-06 -6.26E-06 -7.35E-06 -6.97E-06 -6.89E-06 -6.50E-06
gdppc_sq 100 1.57E-10 2.63E-11 1.47E-10 1.77E-10 1.66E-10 1.55E-10 1.54E-10
cap_stock 100 -3.12E-15 7.10E-16 -3.07E-15 -3.31E-15 -3.19E-15 -2.72E-15 -3.19E-15
sophistication 100 -3.49E-06 9.00E-07 -3.28E-06 -3.84E-06 -3.56E-06 -3.04E-06 -3.56E-06
labfor 100 -1.36E-10 1.41E-11 -1.37E-10 -1.32E-10 -1.33E-10 -1.44E-10 -1.38E-10
syr 100 9.83E-03 2.63E-03 1.03E-02 9.77E-03 9.56E-03 9.62E-03 1.08E-02
island 100 2.76E-02 5.88E-03 2.82E-02 2.60E-02 2.88E-02 3.11E-02 2.44E-02
Europe and Central Asia 100 -3.03E-02 6.95E-03 -2.78E-02 -3.20E-02 -3.02E-02 -3.32E-02 -2.93E-02
life_exp 91.8 -8.62E-04 3.91E-04 -9.02E-04 -8.74E-04 -1.01E-03 -9.25E-04 -6.93E-04
manuf_exp 86.9 -1.86E-04 1.02E-04 -1.90E-04 -2.28E-04 -1.81E-04 -2.08E-04 -2.52E-04
Latin America and Caribbean ~ 86.1 1.39E-02 7.67E-03 1.62E-02 9.75E-03 1.32E-02 1.71E-02 1.28E-02
oil_share 63.9 1.79E-02 1.63E-02 2.61E-02 2.18E-02 2.94E-02
urbpop 35.7 9.34E-05 1.47E-04 2.68E-04 2.14E-04
Middle East and North Africa 13.6 1.70E-03 4.95E-03
agri_rawmat_exp 13.2 3.06E-05 8.99E-05
mobile_phone 11.8 1.75E-05 5.74E-05
cen_lat 9 2.34E-05 8.68E-05 2.53E-04
East Asia and Pacific 7.1 -6.48E-04 2.77E-03
opec 5.2 6.07E-04 2.96E-03
manval 4.6 -1.84E-05 1.04E-04
agval 3.1 1.26E-05 8.14E-05
FDI_inflow 2.7 -1.69E-05 1.25E-04
South Asia 1 8.38E-05 1.05E-03
land 0.6 6.59E-12 9.81E-11
Turning point 2.13E+04
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nVar 12 12 13 13 11
r2 0.876 0.875 0.878 0.878 0.87
BIC -2.97E+02 -2.96E+02 -2.96E+02 -2.95E+02 -2.95E+02
post prob 0.119 0.071 0.061 0.047 0.045
Appendix Table 60. HS 6-digit, pooled regressionetative specialization
36 models were selected
Best 5 models (cumulative posterior probability = 0.44):

p!=0 EV SD model1  model 2 model3 model4 model 5
Intercept 100 1.15E+00 7.03E-02 1.20E+00 1.05E+00 1.17E+00 1.19E+00 1.15E+00
gdppc 100 -1.95E-05 3.29E-06 -1.74E-05 -2.22E-05 -1.88E-05 -1.71E-05 -1.90E-05
gdppc_sq 100 4.66E-10 7.44E-11 4.35E-10 5.00E-10 4.54E-10 4.26E-10 4.50E-10
cap_stock 100 -1.26E-14 2.08E-15 -1.32E-14 -1.19E-14 -1.26E-14 -1.29E-14 -1.24E-14
sophistication 100 -1.05E-05 2.68E-06 -1.10E-05 -8.99E-06 -1.11E-05 -9.61E-06 -1.10E-05
labfor 100 -2.43E-10 4.32E-11 -2.22E-10 -2.55E-10 -2.44E-10 -2.35E-10 -2.60E-10
syr 100 2.69E-02 7.79E-03 2.89E-02 2.44E-02 3.06E-02 2.79E-02 2.91E-02
manuf_exp 100 -9.12E-04 1.96E-04 -8.53E-04 -1.02E-03 -9.16E-04 -9.93E-04 -8.65E-04
island 100 8.88E-02 1.76E-02 9.99E-02 7.10E-02 9.05E-02 9.66E-02 8.50E-02
life_exp 74.7 -1.99E-03 1.39E-03 -3.02E-03 -2.31E-03 -2.97E-03 -1.96E-03
Latin America and Caribbean ~ 73.1 3.39E-02 2.51E-02 5.45E-02 4.19E-02 5.46E-02 3.57E-02
Europe and Central Asia 47.2 -2.37E-02 2.87E-02 -5.79E-02 -3.32E-02
Middle East and North Africa 41.7 1.93E-02 2.58E-02 4.64E-02 4.93E-02
East Asia and Pacific 22.8 -8.82E-03 1.78E-02 -4.10E-02
urbpop 20.1 1.29E-04 3.02E-04
South Asia 13.4 4.13E-03 1.24E-02 2.94E-02
FDI_inflow 8.6 -1.45E-04 5.98E-04
oil_share 6.4 2.67E-03 1.29E-02
cen_lat 5.2 4.31E-05 2.09E-04
landl 2.8 -4.39E-04 3.27E-03
agri_rawmat_exp 2 6.65E-06 6.50E-05
opec 1.9 3.57E-04 3.65E-03
Sub-Saharan Africa 1.2 2.96E-04 3.26E-03
dom_credit_priv 0.8 1.22E-06 1.77E-05
Turning point 2.09E+04
nVar 11 10 10 12 11
r2 0.875 0.871 0.87 0.877 0.873
BIC -3.01E+02 -3.00E+02 -2.99E+02 -2.99E+02 -2.98E+02
post prob 0.153 0.119 0.068 0.056 0.039
Appendix Table 61. HS 6-digit, fixed effects regresion, absolute specialization
67 models were selected
Best 5 models (cumulative posterior probability = 0.23):

p!=0 EV SD modell model2 model3 model4 model5
Intercept 100 6.56E-07 4.29E-04 6.63E-07 4.07E-07 6.86E-07 6.55E-07 7.12E-07
life_exp (within) 100 -2.07E-03 3.07E-04 -2.21E-03 -2.09E-03 -2.11E-03 -2.08E-03 -2.15E-03
mobile_phone (within) 100 3.32E-04 9.45E-05 1.97E-04 3.70E-04 3.73E-04 3.74E-04 3.38E-04
pop (within) 92.8 -1.22E-10 1.04E-10 -9.55E-11 -9.22E-11 -1.05E-10 -1.00E-10 -1.08E-10
gdppc (within) 77.8 -3.89E-06 3.28E-06 -6.76E-06 -3.04E-06 -2.93E-06 -2.77E-06
manval (within) 74.6 -5.31E-04 3.95E-04 -8.89E-04 -6.43E-04 -5.53E-04
FDI_inflow (within) 71.1 9.65E-04 7.43E-04 1.43E-03 1.58E-03 1.34E-03 1.39E-03
manuf_exp (within) 56.5 -1.73E-04 1.79E-04 -3.04E-04 -4.34E-04 -3.09E-04 -3.74E-04
sophistication (within) 455 8.81E-07 1.11E-06 2.21E-06 1.74E-06 1.90E-06
gdppc_sq (within) 437 3.60E-11 4.67E-11 7.89E-11
cap_stock (within) 26.5 7.26E-16 1.38E-15 3.06E-15 3.05E-15 2.71E-15
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labfor (within) 229 6.90E-11 2.30E-10

urbpop (within) 16.7 -9.89E-05 2.57E-04

polity2 (within) 1.1 -3.06E-06 3.80E-05

dom_credit_priv (within) 0.9 -3.92E-07 5.50E-06

telephone (within) 0.8 -1.13E-06 1.83E-05

nVar 4 9 8 7 9

r2 0.442 0.521 0.505 0.489 0.519
BIC -7.49E+01 -7.42E+01 -7.39E+01 -7.37E+01 -7.35E+01
post prob 0.066 0.048 0.041 0.037 0.034

Appendix Table 62. HS 6-digit, fixed effects regresion, relative specialization

36 models were selected
Best 5 models (cumulative posterior probability = 0.39):

p!=0 EV SD model1 model2 model3 model4 model5
Intercept 100 6.98E-07 1.07E-03 7.18E-07 6.70E-07 7.29E-07 6.80E-07 6.81E-07
manval (within) 100 -3.44E-03 6.74E-04 -3.65E-03 -3.42E-03 -3.78E-03 -3.16E-03 -3.55E-03
life_exp (within) 100 -4.12E-03 7.27E-04 -4.27E-03 -4.08E-03 -4.09E-03 -4.19E-03 -3.90E-03
telephone (within) 100 -1.64E-03 4.12E-04 -1.79E-03 -1.76E-03 -1.61E-03 -1.39E-03 -1.58E-03
labfor (within) 95.2 -5.93E-10 2.47E-10 -6.31E-10 -5.89E-10 -6.41E-10 -5.98E-10 -5.99E-10
polity2 (within) 38.1 -4.44E-04 6.67E-04 -1.17E-03 -1.17E-03
gdppc (within) 30.9 -9.24E-07 2.02E-06 -2.18E-06 -2.18E-06
FDI_inflow (within) 30.1 6.46E-04 1.16E-03
manuf_exp (within) 27.1 -1.25E-04 2.41E-04 -4.16E-04
gdppc_sq (within) 13.1 -1.96E-13 2.80E-11
pop (within) 7.3 -3.40E-12 9.33E-11
mobile_phone (within) 3.7 -4.07E-06 2.72E-05
agri_rawmat_exp (within) 3.4 -1.47E-05 1.00E-04
urbpop (within) 2.4 -1.83E-05 1.50E-04
nVar 4 5 5 5 6
r2 0.563 0.574 0.572 0.572 0.584
BIC -1.15e+02 -1.14E+02 -1.13E+02 -1.13E+02 -1.12E+02
post prob 0.134 0.095 0.06 0.056 0.045
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