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Abstract: The structural transformation of countries moves them towards more
sophisticated, higher-value products. Network analysis, using the Product Space
Methodology (PSM), guides countries towards leading export sectors. The identi-
fication process rests on two pillars: (1) available opportunities, that is, products in
the product space that the country does not yet export which are more sophisti-
cated than its current exports; and (2) the stock of a country’s accumulated pro-
ductive knowledge and the technical capabilities that, through spillovers, enable it
to produce slightly more sophisticated products. The PSM points to a tradeoff
between capabilities and complexity. It identifies very basic future products that
match the two countries’ equally basic capabilities. Top products are simple ani-
mal products, cream and yogurt, modestly sophisticated plastics, metals and
minerals such as salt and sulphur for Egypt; and slightly more sophisticated
products such as containers and bobbins (plastics) and broom handles and
wooden products for Tunisia, which is the more advanced of the two countries. A
more interventionist approach steers the economy towards maximum sophisti-
cation, thus identifying highly complex manufactured metals, machinery,
equipment, electronics and chemicals. Despite pushing for economic growth and
diversification, these sectors push urban job creation and require high-skill
workers, with the implication that low-skilled labour may be pushed into unem-
ployment or into low-value informal jobs. A middle ground is a forward-looking
strategy that takes sectors’ shares in world trade into account.
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1 Introduction

With their increased liberalization efforts Egypt and Tunisia’s export perfor-
mance has significantly improved, especially as of 2003, from just an average of
4% (6%) export growth rate in the nineties to double digit growth rates of 20%
(16%) during 2002-2007 for Egypt and Tunisia respectively. Unfortunately, these
impressive growth rates could not be sustained as the two economies were hit by
the financial crisis of 2008. Their export growth rates plummeted by over 10
percentage points during 2008-2010. The upheavals of the Arab Spring likely
caused yet again another drop, where export growth rates have turned negative
(Table 1). GDP per capita growth rates have closely followed these trends
(Figure 1). As a result the two countries face growing economic challenges, most
notably youth unemployment (Assaad and Krafft 2016; Djeflat 2013). Export
diversification, growth and structural transformation create viable opportunities
for private-sector growth and expansion, and thereby higher value added
employment than is currently available (cf. van Eekelen, de Luca, and Ismail
2001)." Thus, this paper’s main goal is to identify Egypt and Tunisia’s future
export advantages by using variants of the Product Space Methodology (PSM).
The PSM is a recent approach that guides countries as to what sectors to pick for
support as engines of export growth, and in turn for overall growth and devel-
opment (Hausmann and Hidalgo 2007).

Egypt and Tunisia provide particularly interesting cases since, despite their
common political history and the similar paths they have taken in economic policy
(El-Haddad 2020; Weipert-Fenner and Wolff 2020; El-Haddad 2018), they have
achieved somewhat different results. Both have a concentration of exports in hy-
drocarbons and a limited degree of complexity of their export baskets as will be
shown below. Despite these similarities, Tunisia achieved greater structural
transformation as this paper shows.’ The two countries’ varying performance

1 On the established positive relation between export diversification and growth in both devel-
oped and developing countries cf. Kalaitzi and Cleeve 2017; Kalaitzi and Chamberlain 2019;
Hosseini and Tang 2014; Hamed, Hadi and Hossein 2014; G6zgor and Can 2017; Herzer et al. 2006;
de Ferranti, Perry, Foster, Lederman and Valdés 2005; Feenstra, Lipsey, Deng, Ma and Mo 2005; Al
Marhubi 2000. Some literature showed that it is so at least up to a lower bound of incomes of high-
income countries, e.g. Brenton, Saborowski et al. 2009; Cadot, Carrere and Strauss Kahn 2008;
Klinger and Lederman 2004; Sannassee, Seetanah and Lamport 2014.

2 Structural transformation is defined as long-term, persistent shifts in the sectoral composition of
an economy. It is a process that involves moving away from primary sectors such as agriculture
and mining towards manufacturing or high-value services, including the diversification of the
productive structure of the economy, towards more sophisticated production (cf. Kuznets, 1971;
Pasinetti, 1981; Ricardo, 1817; Rodrik, 2007).
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Table 1: Exports of goods and services period growth rates.

1991-2002 2003-2007 2008-2010 2011-2016
Egypt 4% 20% 7% -6%
Tunisia 6% 16% 5% -6%

Source: author’s calculations based on WDI (2018).
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Figure 1: GDP per capita growth rate.
Source: Author’s calculations based on WDI (2018).

allows us to explore these differences. To what extent have Tunisia’s initial steps
towards diversification and upgrading enabled the country to take more ambitious

steps in the future?

Although there is consensus for the necessity of export diversification and
structural change, there is no consensus about how to steer the economy
towards that change. Recent models have tried to predict the most productive
patterns of diversification, and thus trade, to enhance growth. The PSM
approach uses a network analysis of the product space as the basis for an
active industrial policy to steer the economy towards sectors that are similar in
terms of the capabilities, skills and knowledge required for their production to
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those of currently exported products (Hausmann, Hwang and Rodrik 2005;
Hausmann and Klinger 2006; Hausmann, Klinger and Lopez-Calix 2010;
Hausmann et al. 2011; Hidalgo, Klinger, Barabasi et al. 2007). These new
sectors have slightly higher levels of sophistication and will therefore grad-
ually lead the countries towards more sophistication in the future.

By concentrating on the proximity of the currently exported products to
the ones that will be potentially produced in the future, this approach con-
trasts with the unbalanced growth theory, which has long argued that
developing countries should diversify through the development of forward
and backward linkages (see Hirschman 1969; Singer 1958; Streeten 1969).
Such diversification for open economies has sometimes failed. Take, for
example, two industries that are strongly linked in the garment value chain of
production: raw cotton and textiles. Driven by Egypt’s production of high-
quality, long-staple cotton, the country has always tried to develop its textiles
industry. With Egypt’s accession to the World Trade Organization, which
exposed the country to international competition, this industry has nearly
vanished (El-Haddad 2012), despite the obvious forward and backward link-
ages between the two. The PSM provides an explanation for this failure. It lies
in the fact that the capabilities and skills required to produce raw cotton, such
as climate and water, are very different from those required for the production
of the capital-intensive textiles industry. Therefore, if a country produces
cotton lint successfully, that does not automatically imply that it will suc-
cessfully produce textiles. Indeed, high-quality Egyptian cotton lint has been
turned into coarse yarns, which produce poorly woven fabrics. Once the
import bans on textiles were lifted in 1998 and previously prohibitive import
tariffs were substantially reduced from 2000 to 2004, the textiles industry
collapsed as the country witnessed a surge of imported fabrics (ibid.). Thus,
the PSM approach, which identifies the future natural export diversification
structure of countries, diverges substantially from the standard approach that
treats industries as being vertically connected through forward and backward
linkages.

Two related papers are relevant. Attallah and Srour (2014) showed that
Lebanon has managed to export a number of highly sophisticated products with
hardly any government intervention. In contrast, this paper provides the list of
potential export products that industrial policy in Egypt and Tunisia should
target in order to achieve greater structural transformation. This paper com-
plements Bustos and Yildrim (2017) in that it provides detailed lists of sectors
for two specific countries as opposed to their more general aggregated results
for all Arab countries.
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An introduction to the Product Space Methodology and of the two coun-
tries’ positions in that space is presented in Section 2. Section 3 presents
results of the PSM, as well as two of its variants. These results are followed by a
discussion of potential shortcomings of the methodology. Section 5 con-
cludes. To avoid a breakage in the technical flow of the paper the two
countries’ economic country contexts including some basic differences in
market orientation, trade openness and export diversification is discussed in
Annex Al.

2 The Product Space Methodology

The previous analysis identified a relatively large degree of hydrocarbon
concentration of exports and a limited degree of complexity of the export
baskets of both Tunisia and Egypt, with Egypt being worse of the two. The
sophistication and diversification of exports are distinct goals to any active
industrial policy, simply because there is an established positive relationship
between export diversification and growth as highlighted earlier. Because ex-
ports boost economies of scale, they tend to become the activities with the
highest productivity levels in the country. The Product Space methodology is a
recent approach that guides countries as to what sectors to pick for support as
engines of export growth, and in turn for overall growth and development. The
next section describes the methodology, then moves on to the resulting policy
prescriptions of this analysis for Egypt and Tunisia.

2.1 Product Space Analysis

This approach is the outcome of the combined efforts of the following scholars:
Hausmann et al. 2005, Hausmann and Klinger 2006, Hidalgo et al. 2007, Hidalgo
and Hausmann 2009, Hausmann et al. 2010 and Hausmann et al. 2011. Drawing on
the tools of network analysis, they empirically map the product space for exported
products. Since the set of capabilities requisite for one existing industry is easily
redeployed to another new industry, spillover effects are at the heart of the analysis.
It is more likely that a country producing asparagus will be able to produce arti-
chokes as well, because there will be rural infrastructure in the appropriate climatic
zones suitable for both products in addition to cold storage transportation systems,
customs and regulatory regimes, and services that support the export of fresh pro-
duce, for example product approval and phytosanitary permits. Thus, it is easier to
embark upon establishing an industry when a similar one already exists, as the set of
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requisite capabilities can be easily deployed to another new industry. The same is
not true of an advanced crude oil production industry. Engineers, gravimeters,
magnetometers, drilling rigs and pipelines used in oil extraction and transport are
much less suited for artichokes and more difficult to redeploy for their cultivation
and export (Hausmann et al. 2010). Artichoke and oil production are therefore far
away from each other in the product space, whilst artichoke and asparagus are not.
This way of looking at things implies path dependence, meaning that what a country
produces today affects what it could produce tomorrow.

In Hausmann and Klinger 2006, Hausmann and Hidalgo 2007, Hausmann
et al. 2005, 2009, 2010, 2011, the product space is constructed by connecting each
exported product to its nearest neighbour in terms of proximity. Proximity here
measures the closeness of capabilities and embedded knowledge of one product in
relation to another in the product space. Formally, it is thus the probability that, ifa
product is exported, the other is exported as well; it is measured as the minimum of
the pairwise conditional probability of having comparative advantage (as the
conditional probability goes from each product to the other). This probability is
calculated for successfully exported products only,’ for all countries in the world at
any year (Hidalgo et al. 2007).* The presentation of the space (Figure 2) shows that
this space is heterogeneous, a core periphery with a densely connected structure to
which two types of products are connected: the first, the peripheral products that
are only weakly connected to the core, such as oil; second, groupings of peripheral
products that, despite being strongly connected to each other, are weakly con-
nected to the core, such as the dense, compact, green garment cluster to the left of
the network. Because garments and textiles require different types of productive
knowledge — that is, the proficiencies required to competitively make textiles are
quite distinct from those required to make garments — these two belong to two
distinct communities in the product space, despite being very closely connected in
the value chain, hence the divergence of vertical chains of operation, forward and
backward linkages, or input-output table concepts to that of the product space. The
core is located in the centre of the network and is made up of the densely connected
blue product cluster of machinery and other capital-intensive goods. The light
turquoise cluster of electronics in the lower right corner is also strongly connected
to the core.

3 Thatis, it is calculated for all exports with a revealed comparative advantage (RCA) greater than
1. RCA is an index used to calculate the relative advantage or disadvantage a country has in the
export of a certain good. A more technical definition of RCA can be found in endnote 9.

4 Proximity is the inverse measure of distance between goods i and j in year t and equals ¢; ; =
lifRCA,‘,j,t >1

min{P (x; tlxj,t), P(x;, t|x,-,[)}where for any country c x; ¢ ¢ = { 0 otherwise
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Figure 2: The global product space and Leamer clusters (2006—-2008).

Note: 1) Each nodeis a product, 2) node size reflects product’s size in world trade, 3) proximity as
explained above is expressed by the colour-coded links between pairs of products according to
linkage strength, 4) specifically light blue links indicate proximity less than 0.4, beige links
proximity of 0.40-0.55, dark blue proximity of 0.55-0.65 and finally a red link depicts proximity
greater than 0.65. Hierarchically clustered proximity matrix represents the 775 SITC-4 product
classes exported in the 1998-2000 period. This network representation of the product space is
laid out using a force spring algorithm and is retouched by hand.

Source: Hidalgo et al. (2007, Figure 1, p. 8).

2.2 Complexity and Connectedness

The overall complexity index of a country (ECI) is the joint outcome of the different
levels of complexity of every product that that country exports. At the product
level, a product’s complexity reveals the amount of productive knowledge that
product requires. Complexity and connectedness go hand in hand, that is, the
more complex the community, the more connected it is (Figure 3). As Hausmann
(2014) put it, as countries diversify into more complex products, they also increase
their opportunities for further diversification, which is referred to as the “oppor-
tunity value” of their location in the space. Machinery and the various chemicals
communities are by far the most complex communities and also the most con-
nected. Their connectedness can be seen in the map of the product space (Figure 2),
as these communities are located in the most central and dense areas of the
network. Oil, on the other hand, is the least connected and also one of the least
complex. Since the sizes of the bubbles representing the communities indicate
their share in world trade, it is easy to visualise which communities offer greater
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Figure 3: Community characteristics.
Source: Hausmann, Ricardo, César A.Hidalgo, Sebastian Bustos, Michele Coscia, Alexander
Simoes, and Muhammed A. Yildirim., The Atlas of Economic Complexity (2014, Figure 5.3, p. 54).

access to global demand and international markets. Machinery and electronics
represent the top in world trade.

2.3 Egypt and Tunisia in the Product Space
2.3.1 The Current State

Table 2 gives the aggregated structure of Egyptian and Tunisian exports. Figure 4a—
d depict in more detail the structural differences between the two countries in 2014 at
the product level. Although both have a relatively large presence in the hydrocarbon
sector, as established above, Egypt has a relatively larger one. The hydrocarbon
sector is exclusively linked to itself and to the core with beige coloured lines
(Figure 2), and therefore poorly connected to the rest of the space, as also shown in
Figure 3 above. That is, if you export oil, you are less likely to export other products,
or, in general, at least it is more of a challenge to do so (Hausmann et al. 2014). This is
reflected in the current export structure of the two countries.

Other than mineral products (8.9), which come only in fourth place (Table 2),
Tunisia has a significant export presence in (i) electronics and machinery sectors
(29.7, blue), (ii) textiles (18.94, the dark green dots and rectangles), (iii) vegetables
(10.3, purple) and (iv) chemicals (5.6, light blue). The largest share of exported
products for Tunisia is comprised of wires, cable and other insulated electric
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Table 2: Sectoral shares in total merchandise exports, 2014.

Egypt Tunisia
Mineral products 25.99 8.91
Textiles 13.36 18.94
Vegetable products 12.49 10.31
Chemicals & allied industries 8.62 5.59
Metals 6.70 3.60
Machinery/electronics 8.23 29.68
Plastics / rubbers 5.84 2.75
Foodstuffs 5.40 2.30
Stone / glass 6.27 0.79
Miscellaneous 2.04 5.17
Wood & wood products 1.88 1.64
Animal & animal products 1.92 1.50
Raw hides, skins, leather, and furs 0.68 1.03
Transportation 0.53 5.02
Footwear / headgear 0.04 2.76

Source: Author calculations from two-digit level HO (1988/1992) data, Atlas of Economic Complexity (Center for
International Development at Harvard University 2016). Minerals include chapters 25-27.

conductors (the largest blue dot in 4b, and the rectangle in 4d),” which explains an
RCA (17.1) four times as large as that of Egypt’s for that product. Tunisia’s ma-
chinery/electronics sector exports are nearly as large as Egypt’s entire exports of
mineral products® (28 vs. 34% of total exports, Table 2).

The size of Egypt’s non-mineral trade, on the other hand, is relatively small
(74%). Egypt has a relatively large presence, first in the textiles/garments com-
munity (13.4), followed by vegetables (12.5) then the chemicals community (8.62)
within which the plastics and rubber communities lie (dark and light pink dots and
rectangles in 4a and d), the latter more or less derivatives of hydrocarbon. The
greater presence of dark brown and yellow dots and rectangles illustrates that
many of Egypt’s exports rely heavily on natural resources as well as primary
agricultural products, notably so when compared to Tunisia (see also El-Haddad
2015a for detailed structural transformation trends in Egypt over the past 60 years).

The many nodes in 4a are approximately of equal size and equally sparse with no
clear clusters, indicating that Egypt is exporting competitively in a larger number of
sectors, albeit with limited specialisation, in contrast to Tunisia. The latter is clearly
better specialised in the few sectors indicated above. The many nodes Tunisia has in

5 The other three significant exported sectors are switches, relays, fuses, surge suppressors,
plugs, sockets, lamp holders, electric motor generators, and monitors and projectors. The largest
transport sector items are parts and accessories of motor vehicles.

6 Tunisia’s hydrocarbon exports amount to approximately 7.4% of all exports.
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a. 2014 Egypt b. 2014 Tunisia

$30.78 USD

$15.18 USD

Note: Each node is a product: The size of the node is determined by the product’s share in country trade. Coloured nodes
are the major sectors (at the two-digit levels) in which the country has comparative advantage in that year, that is,
RCA>1. Size of node indicates product’s share in country trade.

Source: Author, based on The Atlas of Economic Complexity (Center for International Development at
Harvard University, 2016), drawn from UN-COMTRADE four-digit level HO (1988/1992)-HS classification
version
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Figure 4: Egypt and Tunisia in the product space (2014).

the electronics sector — and the few it has in machinery — are bigger, indicating greater
specialisation for a number of its export products other than oil, compared to Egypt.

2.3.2 Structural Transformation Over Time

Structural transformation here refers to persistent long-term shifts in the sectoral
composition of the economy away from primary sectors, such as agriculture,
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hydrocarbons and mining, towards manufacturing or high-value services, or, alter-
natively, the move away from light to heavy industries or from labour- to capital-
intensive sectors. Egypt has experienced some — albeit limited — structural trans-
formation during the past 20 years (Figure 5). This transformation has seen hydro-
carbon exports increase in absolute terms, but also the emergence of some other more
processed sectors.

Some growth in exports of mineral products and chemical fertilisers in the
chemicals cluster — building on the weak links with oil (the largest dark pink dot) —
took place as well as growth in copper plates, sheets and strips (light brown dot to
the left of the space) and in gold, both unwrought and semi-manufactured (the
orange dot towards the lower right corner). Whilst Egypt has managed to reduce the
share of primary products over time, these products still occupy just under half of all
Egyptian exports of tradable goods (the share of mineral, vegetable and animal
products combined has dropped from 58% in 1995 to 45% in 2014, see also Table 2).

Tunisia, on the other hand, exhibited better structural transformation
during the same 20-year period. This transformation is reflected in the relative
shrinkage in its major light industry exports, garments and textiles exports (the
green dots); and to a lesser extent in olive oil (yellow dot at the far lower right
corner for 1995); and a growth in metallurgy (light brown) and other dispersed
machinery (dark blue); and electronics sectors (light blue, Figure 6). Overall, it
has reduced the share of its natural resources and primary agricultural products
from 20 to 18% of all exports, which is less than half the level in Egypt’s basket
(40% of it).

2.3.3 Location Opportunities: Cross-Country Comparisons

According to Hausmann et al. (2011), diversification of a country into much more
sophisticated export activities is inhibited because these considerably more sophis-
ticated activities are still very far from the established production structures of the
country, and thus require a completely new set of capabilities. Over time, as countries
produce increasingly sophisticated products, their set of existing capabilities evolves,
which allows them to then increase their sophistication levels. Therefore, it is not of
great surprise that, for the time being, the two countries have limited sophistication
levels and little economic complexity (Figure A4), which is a reflection of their existing
capabilities associated with their most recent production/export structures. Tunisia,
which recently has had a smaller oil sector but larger garments and textiles sector,
managed to diversify into more complex metals and then, later into closely connected
electronics. The larger hydrocarbon sector has partly made export sophistication more
of a challenge for Egypt. This is because the conditional probability of exporting any
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Figure 5: Evolution of Egypt’s position in the product space.

one sophisticated product declines when oil is exported as well,” therefore the dis-
tances between these two products increase, which, in turn, limits the possibilities for

7 Note that this methodology works out its results based on observed export trends across the
world. Those trends made it clear that the more oil produced and exported in a country, the less
likely other more sophisticated products would be produced and exported. Economic theory has
explained this with Dutch disease, which, in the presence of rents, including oil rents, makes the
tradable sector of countries less profitable, diverting the production structure of the economy
towards more non-tradable activities (of which sophisticated export products are a part).
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Figure 6: Tunisia in the product space.

sophistication. The negative relation between distance and sophistication is illumi-
nated below, where the concept of opportunity value is introduced. Countries move
towards nearby activities over time; it is rare to see big jumps across the product space

(Hausmann and Klinger 2007; Hidalgo et al. 2007).

What exactly are the two countries’ prospects for greater sophistication?
Hausmann et al. (2011) construct a measure they call opportunity value (OV). OV is
a unique measure for each country that represents the benefit of a country’s
location in the product space. Specifically, it measures how many other more
sophisticated products are near a country’s current set of productive capabilities.
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In brief, it is a very simple measure that increases as the distance to relatively more
sophisticated products that the country is not currently exporting decreases. It also
increases as the number of relatively more sophisticated products the country is
not currently exporting increases (see Annex A2 for OV definition).

In other words, OV depends on two parts: (1) an opportunity part, represented
by products a country has yet to produce and export that are more sophisticated
than current products; and (2) a capability part, which is often described as having
more available letters in a scrabble game; this allows the player to put together
more words, that is, countries have the technical ability to produce more sophis-
ticated products, which is represented by the distance in the equation in Derivation
A2. The final value of the OV indicator thus depends on the interaction of these two
parts. Hence, OV is a strong predictor of a country’s future potential of moving into
new, more sophisticated activities over time.

Figure 7 is the cross-country scatter plot of OV against GDP per capita. The figure
shows the following. First, despite Tunisia’s higher Economic Complexity Index,
after controlling for initial income and growth in natural-resource exports, Egypt has
a more favourable OV compared to that of Tunisia, given its level of real GDP per
capita. This seemingly puzzling result is explained by the fact that countries which
have a larger number of more sophisticated, “unsuccessfully exported”®® products

8 “Unsuccessfully exported” refers to products that are either entirely unexported or exported
with no comparative advantage (i.e. with RCA<1). See the following endnote for a definition of RCA.
9 More accurately, this refers to either entirely non-exported products or exports with no revealed
comparative advantage for which RCA<1. RCA is an index used to calculate the relative advantage or
disadvantage a country has in the export of a certain good. We use Balassa’s definition of RCA, which
says that a country has RCA in a product if it exports more than its “fair share”, or a share that is equal to
or greater than the share of total world trade that the product represents. For example, in 2010, soybeans
represented 0.35% of world trade, with exports of $42 billion. Of this total, Brazil exported nearly $11
hillion, and since Brazil’s total exports for that year were $140 billion, soybeans accounted for 7.8% of
Brazil’s exports. Because 7.8/0.35 = 22, Brazil exports 22 times its “fair share” of soybean exports, so we
can say that Brazil has a high RCA in soybeans. Formally, if Xcp represents the export of product p by
country ¢, we can express the RCA that country ¢ has in product p as

X cp/ ZCXCp
SoXep/Ye 2o Xep
Type equation here.We can use this measure to construct a matrix that connects each country to the
products that it makes. M, is the matrix summarising which country makes what, where rows
represent different countries and columns represents different products. It is used to construct the
product space and our measurements of economic complexity for countries and products. Entries in
the matrix are 1 if country ¢ exports product p with RCA greater than 1, otherwise 0. Formally, we
define this as the M, matrix, where

M - {1 RCA, 21

RCA, =

0 otherwise
(Hausmann, Hidalgo et al., 2014).
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will have a greater OV, as they still have a rich “unexploited” neighbourhood of
highly connected and/or complex products. In other words, they have not yet ful-
filled much of their full potential.

Because of its greater degree of specialisation, Tunisia has a larger number of
unsuccessfully exported products compared to Egypt: 1006 and 954, respectively
(Table 4). There are two elements that explain Egypt’s higher OV.'° First, with a
higher ECI value, Tunisia produces overall more complex products compared to
Egypt. But the more a country produces complex products, the less complexity that
remains; more accurately, this means that fewer new, potentially more complex
products remain unexploited. This pushes the OV down. Indeed, Tunisia is left with
a larger number of unsuccessfully exported products but, of those, only 695 are
more complex than Tunisia’s average level of complexity (i.e. its ECI level). By
contrast, Egypt has 726. This implies that, given their different positions in 2015,
Egypt has a better chance of diversifying its current export basket. Put differently,
Egypt has a greater unfulfilled potential for diversifying into more sophisticated
products.

Second, Tunisia better exhausted its nearby complex products, whereas Egypt
has not (yet) done so. But the more a country produces in its neighbourhood, the
greater the remaining average unexploited distance is. Tunisia’s remaining average
distance is greater than Egypt’s 0.82 (Table 3). This drives down the OV as well.

The second message of Figure 7 is that both countries have relatively high
levels of connectedness for their levels of GDP per capita, compared to other
oil-exporting countries from the region and elsewhere. Compare, for example,
Algeria and Iraq, which both show clear signs of oil curse: higher levels of GDP per
capita and much lower OV. This follows from much larger distances to their very
large number of more sophisticated, unsuccessfully exported products (1049 for
Algeria and 1190 for Iraq). In other words, their more sophisticated products are
very far from the countries’ current set of productive capabilities.

Finally, the results are mixed when looking at some high-growth economies.
Egypt has greater opportunities than Indonesia, despite having identical incomes per
capita and shares of hydrocarbon exports. The number of more sophisticated, un-
successful exports is considerably larger for Indonesia than either Egypt or Tunisia,
but its average distance is greater than Egypt’s (Table 3). With nearly half of Egypt’s
income per capita and a much higher OV (3.59), India has considerable value in its
location. Its set of productive knowledge lies closer to the fewer, more sophisticated,

10 It lies above the regression line of GDP per capita growth and the Economic Complexity Index
after controlling for initial income and growth in natural resource exports (Figure A6 in the Annex).
11 Average distance for the more complex, unsuccessfully exported products.
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Figure 7: Opportunity value and GDP per capita, 2015 (all countries).

Note: EGY = Egypt, TUN = Tunisia, DZA = Algeria.

Source: Author’s calculations based on the Atlas of Economic Complexity data (Center for
International Development at Harvard University, 2016) and World Bank (2016).

unsuccessfully exported products (621). Vietnam is another remarkable example: It
has just half of Tunisia’s income per capita but a higher OV on account of its relatively
more advanced, accumulated productive knowledge. Pakistan also has relatively
advanced prospects. Similarly, Bosnia and Ukraine also have good prospects.
But these are all countries with no — or very limited — exports of hydrocarbons,
particularly in their crude form, compared to Egypt and, to a lesser extent, Tunisia.
Therefore, they are more easily able to be relatively connected to the rest of the
product space.

Figure 8 conveys the same messages. It shows both countries at another country
level comparison pertaining to their relative position in the product space. The figure
plots opportunity value against economic complexity. Two types of countries are not
rewarded for their overall level of complexity, namely: a) those that have very low
levels of complexity because they have limited accumulated productive knowledge
and so few products nearby, thus limiting their ability to diversify further (in tech-
nical terms, they have greater average distance to their more sophisticated, unsuc-
cessfully exported products; and b) countries with very high hoarded productive
knowledge, such as Japan, the United States and Germany — the latter an extreme
outlier with very little opportunity value, in fact, the least of all countries. This is so
because they have already exhausted all opportunities and already occupy a large
fraction of the better part of the product space. In technical terms, they have fewer,
more sophisticated, unsuccessfully exported products. Most notably, Germany has
the fewest products in the world — which are more sophisticated than the country’s
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current complexity level — that it does not yet successfully export (95, see Table 3)."2
This decreases its OV markedly, which is unable to offset the country’s very low
average distance, which is also the smallest in the world, a reflection of the largest
accumulated knowledge that exists worldwide.

For countries in the middle section, there is a positive relation between
complexity and opportunity value. Tunisia and Egypt fall above the line indicating
that both are in a good position to achieve diversification, complexity and, in turn,
economic growth.

3 Product Space Sector Possibilities for Egyptian
and Tunisian Future Exports

This section presents the identified sectors for future production based on the
Product Space Methodology. It also contrasts these results with those for two more
strategies. The first is on the other end of the spectrum from the Product Space
Methodology, which is a strategy pushing for much more sophistication. The
second is in the middle of the spectrum and places significant weight on current
trade trends in manufactured products.

3.1 Product Feasibility

Figure 8a (Egypt) and 8b (Tunisia) show clear trade-offs. The x-axis gives the dis-
tance of each non- or weakly-exported product from Egypt’s (Tunisia’s) current
position in the product space (please refer to endnotes 4 and 9). The more to the left,
the closer the non-exported product is to Egypt’s (Tunisia’s) current stock of pro-
ductive knowledge. The y-axis in Figures 8a and b measures the level of complexity
of the product. The ideal choice is to pick products at the very corner of the upper left
quadrant (Hausmann et al. 2005). These are the products with the highest levels of
complexity, which are located as close as possible to the country’s current set of
capabilities. For Egypt, at the lower end are dairy products such as eggs and cream,
that is, products from live animals. Cereal, ice cream and baked products such as
bread and biscuits follow — more highly processed foods. In addition, pipes and
tubes of iron and steel and some more complex plastic articles (e.g. plates) were
followed by medicaments and then other articles of iron or steel. Farther away, hence

12 Iraq, on the other hand, lies at the other end of the spectrum to Germany with: 1) the highest
number for unsuccessfully exported products as well as the highest numbers for more sophisti-
cated, unsuccessfully exported products and; 2) the greatest distance and average distance (0.997)
to its more sophisticated, unsuccessfully exported products.



DE GRUYTER

Picking Winners —— 19

a. Egypt: Complexity versus distance
$196BUSD

Industrial or laboratory electric

Other articles of fumaces

iron or stgel nes B
X \J
Medicaments A

Other plastlc
H plates sheets

! film, foil & stri]
/j (.

Ice cream

]

‘omplexity

p}
\((“

c
1
>

100

V1111 |

Disance

Tunisia: Complexity versus distance

Appliances for thermo-
statically controlled valves

Refrigerators,
freezers & h

Other =
furniture and ~(\
parts thereof

1T 1111 |

(0T

Disance

c. Egypt: Opportunity gain versus distance

S29815)

Springs of iron or

steel
cher articles of Appliances  for
iron or steel nes thermostatically
controlled

Medicamen e
) o0)'e! () valves
Other plastic V. (‘ W YN

plates, sheets,
Efilm etc. \ iy f‘)

z KA
e m,
g Pohshes/ \{ \ Y N§=
©  =and creams Lj 0 k/Q>
R L‘ o
Ice cream R\
A

1100 RO 17

Disance

Opportunity Gain

00T N S B R 110

Tunisia: Opportunity gain versus distance

Appliances for thermostatically

controlled valves
Molding boxes for
metal foundry
Base metal
mountines

Other articles of
vulcanized rubber:

Refrigerators

& freezers w 010 )

Ceramic f) olgV¢
== (6O

sinks NO: J 7 o

T AR 0 11

Distance

Animal and Animal Products
Industries P a,stlcs/Rubber
Wood Products B. Stone/Glass

Vegetable Products

Harvard University, 2016)

Note: The size of each node is determined by product’s share in world trade

Foodstuffs A Mineral Products Y Chemicals and Allied

Raw Hides, Skins, Leathers, and Furs pa ¥
Metals “* Machinery/Electronics

Source: Author, adapted from the Atlas of Economic Complexity (Center for International Development at

Wood &
Services

Textiles™ Footwear/ Headgear
Transportation = Miscellaneous

Figure 8: Product feasibility: complexity and opportunity gain (2014).

more sophisticated, are industrial electric furnaces. For Tunisia, the feasible prod-
ucts that are an upgrade in terms of complexity are waste of manmade fibre, ceramic
sinks, furniture, refrigerators and freezers, base metal mountings, telephones and
other appliances for thermostat-controlled valves, yet the more distant, the more
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complex. It is clear that Tunisia has more low-hanging fruit in electronics compared
to Egypt, where the advantages are in the chemicals sector.

Another trade-off also exists between proximity or distance and opportunity gain
(OG) (Figures 12c and d). A product can be close to the current set of a country’s
capabilities but adds very little value to the country’s connectedness in the product
space and, in turn, to its sophisticated diversification prospects for the future. If the
new product is in a dense part of the product space, then producing it would create
capabilities with significant value for other new and complex products, and vice versa.
OG s thus at the level of the product, in contrast to OV, which is at the level of countries.
Here there is also a negative relation between the OG™ of a product and its distance.'*
Again, OG varies, for example between “low” (agricultural products such as cucumber
and bread), “moderate” (ice cream) and “high” (appliances for thermostat-controlled
valves). For Tunisia, in the upper left quadrant, it rises from textiles (the green dots) to
ceramic sinks (metals sector) to refrigerators and then to appliances for thermostat-
controlled valves (electronics). The latter are products that provide more OGs but are
farther away from Tunisia’s current set of productive capabilities.

3.2 Product Space Methodology Results

The PSM results are presented in Tables A2 and A3, which give the first 20 upmarket
products for Egypt and Tunisia. These products meet each of the following criteria: a)
they lie above the regression line of the PCI on distance (red dots in Figure 9a and b) to
ensure greater complexity for the same distance (additionally, they have a PCI that
exceeds the average ECI level of the relevant country,” so adding them would in-
crease each country’s current level of economic complexity); b) they lie above the
regression line of OG on distance and their OG is positive (red dots in Figure 9c
and d), so they are able to move the country into parts of the product space that
are more connected, thereby leading to more diversification in the future; c) the
respective country does not produce them with a comparative advantage,

13 “Complexity outlook gain” (COG) is used to calculate the potential benefit to a country if it
were to move towards a particular new product. It is calculated as the change in complexity
outlook that would come about from developing that product. “Opportunity gain” quantifies
the contribution of a new product in terms of opening the doors to more — and more complex
- products. Formally, this is the opportunity gain given as (Hausmann, Hidalgo et al., 2014):

Opportunity Gain = COG, Zp’z %”; (1= Mgy )PCILy | - (1~ dgp)PCI,.

14 This confirms and represents another way of looking at the positive results between oppor-
tunity value and complexity we saw earlier in Figure 6.
15 Therefore greater than —0.22 for Egypt and 0.1 for Tunisia.
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that is, products should have an RCA<1; and d) they should be no farther than
the average distance to ensure proximity to the country’s productive knowledge.

The results in Tables A2 and A3 in the Annex A3 are ordered by distance. As the
methodology would suggest, top products for Egypt are mostly agricultural products —
the first ones are live animals, so very simple animal products (PCI = —017) — followed
by simple wooden pulp products such as paper (-0.06), and then metals and minerals
(e.g. salt and sulphur). Only further down do we find food processing, such as water
beverages, vinegar and cereals, very basic plastics as well as more complex metal,
stone and glass (classified in the mineral products group) as well as textiles and
clothing. Beyond the top 20 products at the very end are high-value chemicals as well
as machinery and electronics. Since Tunisia is more sophisticated, the top products
are, in relative terms, slightly more complex in the chemicals area (containers and
bobbins), and there are more sophisticated wooden products (e.g. broom handles and
wickerwork), some products with low levels of complexity from the highly manu-
factured goods area, such as furniture (PCI = 0.95), and then food processing and
textiles and clothing. These results will be contrasted in the following section using a
more invasive approach.

3.3 Strategic Bets: More Active Industrial Policy

Inward-looking development strategies dominated much of the thinking of
several newly-independent countries, such as India and the Maghreb countries,
in the second half of the twentieth century. In terms of industrial policy, such an
orientation results in the adoption of an import substitution industrial strategy. It
also means a desire to quickly move away from light industries, such as food
processing and clothing, to more sophisticated, capital-intensive, heavy in-
dustries, such as machinery and iron and steel. As a result, in both Egypt and
Tunisia, the surplus generated from agriculture has been used to finance in-
dustrial development into heavy industry (El-Haddad 2010). In the jargon of the
PSM, this industrial policy orientation is referred to as Strategic Bets. Strategic
Bets is a strategy that accentuates more sophisticated sectors, which therefore
provide also greater OG, despite the larger distance. These industries will push
economic growth and achieve more diversification and urban job-creation
(Hausmann, Hidalgo et al., 2014).1°

16 There is no contradiction here. Still, more sophisticated products are less labour-intensive
compared to less sophisticated products. However, the point is that the small amounts of employment
that more sophisticated products actually create will be in urban areas as opposed to rural areas.
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Figure 9: Distance versus product complexity and opportunity gain regressions.
Source: Author’s calculation based on Atlas of Economic Complexity data (Center for
International Development at Harvard University, 2016).

In line with the Strategic Bets strategy, instead of focussing on proximity, our
countries would focus on giving a greater weight to product complexity and OG
and less to distance. Tables A4 and A5 show the results for products in the top 40%
in terms of both complexity and OG, with a distance that is as much as 80% or more
away from the respective country’s average distance. The results are, at the very
end of the spectrum, led by highly complex manufactured metals, machinery,
equipment, electronics and chemicals (Tables A4 and A5). These are also the
results that are repeated most often (141, 181 for Egypt and Tunisia respectively,
Table 4). However, there is a drawback, especially for countries with such high
(youth) unemployment rates, such as Egypt and Tunisia (ILO 2020). These sectors
are mostly less labour-intensive and require high-skilled workers. If workers are
quickly moved out of labour-intensive light-manufacturing sectors — agricultural
products, garments and food processing — then the workforce may be moved into
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unemployment or into low-productivity informal sectors. The tradeoff — better jobs
versus more jobs, or jobless versus penniless growth — is quite apparent here.

3.4 Forward-looking Strategy: Trends in International Markets

There are a number of criticisms directed at the PSM, which are dealt with in some
details in Section 5 below. Among these is the limited ability of trade classifications
to reflect market size and trade policies (Radosevic 2017, in Altenburg, Kleinz, and
Liitkenhorst 2016). The variation introduced in this section is mainly directed at the
limitation of the approach regarding market size.

In common with the PSM, the Strategic Bets strategy — also a variant of the
Product Space Methodology — does not consider the effect of world trade on the future
viability of these sectors. There is no doubt that developed countries have increas-
ingly lost market share to developing countries. Thus, it is important to take inter-
national trade trends into account when identifying upmarket sectors. Taking into
account the significance of every product in world trade is indicated by the size of the
bubbles in Figure 3 above. Figure 10 expresses the results after weighing products by
their share in world trade. For Egypt, packaged medicaments in the chemicals sector
top all 97 products that meet all PSM conditions whilst taking trade into account.
Accordingly, over a quarter of all active industrial policy efforts should be directed
towards addressing market imperfections for that product. This is an abstract state-
ment, but it indicates that this sector should have very high priority. This may mean
that a quarter of the funds or budget directed to industrial policy efforts — from
training and service development programmes to international fairs, etc., which deal
at heart with market failures — should go to medicaments. With $337 billion worth of
world exports, packaged medicaments represent the seventh largest most-traded
product in the world (over 2% of world exports). It is also quite complex (PCI = 2.43),
but luckily fairly close to Egypt’s average distance; Egypt already occupies 33% of the
pharmaceutical community’s products, as represented by the darkly shaded part of
the bubble for pharmaceuticals (Figure 11a). The segments that Egypt currently oc-
cupies in pharmaceuticals are in the less-complex parts and have an RCA less than 1.

The second product group is seats (e.g. car and aeroplane seats), which is in
the “other highly manufactured” sector; the third is inflated rubber tyres in the
chemicals community (plastics and rubber). Despite being weakly complex
(PCI = 0.35), after controlling for exports, the fourth most important product group
for Egypt is containers, bobbins and packages of plastics, which are also in the
plastics and rubber section; the fifth is articles of iron and steel in the metals
community (Table 5, for details see Tables A5 and A6). The proximity to oil and gas
makes the chemicals industry an obvious candidate for Egypt. Input prices of the
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Table 4: Summary results by product groups.

Group Product Space Strategic Bets
(Egy: 97; Tun: (Egy: 228; Tun:
106 products) 328 products)

Egypt Tunisia Egypt Tunisia

Metals and manufactured articles made mostly of metal 28 36 1417 1817
Agricultural products 24 16 1] 71
Non-consumable animal and plant products 16 14 50 13]
Chemical and related products 15 18 627 927
Non-metallic mineral products 6 6 117 167
Mineral products 4 0 0 0
Textiles and apparel 3 11 5T 137
Other highly manufactured and special-purpose goods 1 5 37 67

Source: Author’s calculation based on Atlas of Economic Complexity data (Center for International Development
at Harvard Unversity, 2016).

industry are dominated by oil and gas, and thus have been subject to a high degree
of volatility. Nevertheless, with the decline in oil prices reducing the oil price gap
between countries, the industry may lose the big advantage of cheaper inputs
relative to competing countries with earlier higher relative oil prices. The gradual
elimination of the energy subsidy in Egypt may reinforce this trend.

For Tunisia, now that importance in trade has been given significant weight, it
should direct 8% of its efforts towards furniture in the highly manufactured and
special purpose goods sectors (0.5% of all world exports). The following three sectors
are all in plastics and rubber in the chemicals community, with PCIs above 1, with the
exception of the plastic containers, bobbins and packages, on account of their highly
traded volumes (0.3% of world exports). Three machinery sectors follow, with a 4%
weight (Figure 10). Table 5 presents the top five products across the three
methodologies.

Note that most identified products show positive year-on-year growth rates
during the last 5-year and 20-year periods, in the range of 2-6% and 7-11%,
respectively, for Egypt’s products, and 2-5% and 5-7% for Tunisia’s. The
only exception is parts for radio, TV transmission and receiver equipment exports,
which have witnessed negative average growth rates during the last 5 years.

4 Discussion: Shortcomings of the Product Space
Methodology

This section predominantly deals with the limitations of the PSM: It presents them,
defends some and suggests simple solutions where possible.
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Figure 10: Upmarket products weighted by world trade, 2015.
Source: Author’s calculation based on Atlas of Economic Complexity data (Center for
International Development at Harvard University, 2016).

There have been some criticisms of the PSM (see Altenburg et al. 2016). The
following section presents a number of essential shortcomings. First, although the
PSM methodology instructs policy-makers where to go, it remains silent about how
to get there (Altenburg et al. 2016). This is because it assumes that only inherent
technical capabilities matter, in other words, supply conditions alone determine a
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Figure 11: Product complexity and opportunity gain for top country export sectors.
Source: Author, adapted from the Atlas of Economic Complexity (Center for International

Development at Harvard University, 2016).

country’s current and future exports, and countries will automatically head towards
their future sectors. This excludes positive support from government to complement
— or sometimes constrain — these favourable supply conditions. But government
involvement indeed has implications on the results. For example, the decades-long
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Table 5: Top five upmarket export products by methodology.

Egypr Tunisia

Product Space Methodology Strategic Bets Forward-looking Product Space Methodology Strategic Bets Forward-looking.

I Birds eggs, in shell, fresh, preserved 1 Containers, bobb Kages, of Parts &
or cooked (5%, 8%) plastics (4%, 7%) vehicles (4%, 7%)
Dairy products, eggs, honey, edible Plasties & hicles other than railway, tr
animal product
Live animals; animal products Plastics & artices thereof; rubber &  Vehicles, aircraft, vessels & incous manufactured artcles
artiles thereof associated transport equipment
Agricultural Products

Chemical & Metals & el o manufactured & special-
(made mostly of metal) s

Air New f rubber
machinery (4%, 8%) (3%, 7%)

[Nuclear reactors, boilers, machinery, Rubber & articles thereof
etc.

Machinery & mechanical appliances: Plastics & rubber
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television image & sound recorders
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of such articles)

N = Metals & icl Chemical
purpose 0 (made mostly of metal)

[New pneumatic tyres, of rubber 3 [ AT R _m.mc plate, sheet, film not
)
Rubber & aticls thereof : _ Plastics & aricles thereol

cellular, reinforced (2%, 7%,)

(3%, 7%)
Plastics & articles thereof; rubber &
articles thereof

Plastics & rubber

Chemical & related products Chemical & related products

Containers, bobbins & packages, of 4 Jams, jellies, marmal
plastics (4%, 7%) Z

6%, 7%
Vegetable, fruit, nut, etc., food

preparations
Prepared foodstuffs; beverages, Plastics & articles thereof; rubber &
spirits & vinegar; tobacco & articles thereof

‘manufactured tobacco substitutes

rage . ice & P Y
snow (6%, 6%) 8%)

Beverages, spirits & vinegar Plastics & articles thereof

& vinegar; tobacco & manufactured  articles thereof
tobacco substitutes

Agricultural products Chemical & related products

energy subsidy in both countries has had an effect on the current structure of the
product space and, consequently, biases future results towards more energy-
intensive sectors (e.g. metals).

A typical extension of the approach is to explicitly request policy-makers’ sup-
port for the proposed sectoral focus identified by the methodology, especially when
market failures are present. The fewer market failures, the more pro-market — rather
than pro-business — the policy should be in order to improve the business envi-
ronment, namely by carrying out institutional reforms and reducing business-
government transaction costs without creating cronies (Diwan and Haidar 2016). In
more recent papers industrial policy plays an integral role in achieving the sectoral
jumps. In fact, Hausmann, Matovu et al. (2014) specify four major principles of a
more interventionist industrial policy: 1) legitimacy: It should be shown that support
is in the public interest, resulting in net benefits; as such, it should be directed at
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increasing productivity, not compensating for weak productivity; 2) focus on public
inputs and spillovers: Support should provide public inputs to maximise spillovers,
not provide private subsidies; 3) co-financing of the private sector to screen the
viability of potential interventions (e.g. government could guarantee the first x years of
rent for privately built industrial zones to remove some of the risks associated with
the investment) and; 4) transparency and accountability: to limit rent-seeking, in-
crease legitimacy and signal integrity (e.g. by setting ex ante success criteria pub-
licly, weakly performing initiatives can be identified early and either corrected or
terminated). Additionally, where government intervention is more crucial, what is
needed is to put in place a robust, transparent and structured process of social
dialogue and stakeholder consultation in policy design, implementation and
learning — a dialogue that includes the government, civil society, industry and
academics (Altenburg et al. 2016; Altenburg and Liitkenhorst 2015; El-Haddad 2016;
Loewe 2013; Vidican et al. 2013).

Next, the PSM completely ignores the demand side. However, gaining access to
a particular value chain is not straightforward and relies heavily on power asym-
metries that also affect prospects for future upgrading (Fortunato, Razo, and
Vrolijk 2015). Such obstacles originating from the structure of the value chain are
disregarded in the product space analysis. If they are taken into account, then
captive value chains should be avoided. Instead, sectors in modular chains that
provide opportunities for both penetration and upgrading should be selected (see
Altenburg et al. 2016; Altenburg 2006; Gereffi, Humphrey, and Sturgeon 2005;
McCormick and Schmitz 2001; Schmitz and Knorringa 1999). Hence, the relevant
question is how are value chains identified in this analysis (pharmaceuticals,
plastics and rubber, furniture, seats and electric and electronic equipment)?
Moreover, what does the global market structure look like? Are the industries
competitive or oligopolistic? Are they prone to barriers to entry? For example,
pharmaceuticals are divided into traditional and generic drug companies and are
mostly supplier-driven global value chains, since they are a high-tech sector that
relies heavily on technology and R&D. This industry is the second largest industry
worldwide, after tobacco, and is exposed to barriers to entry and collusion risks
(Antonelli and Mariniello 2014). Indeed, the largest price-fixing and cartel scan-
dals, such as that of Valeant drug company in 2015, and the 10-year scandal of the
Swiss pharmaceutical company Hoffmann-La Roche, are vivid examples of how
vicious and predatory this sector is. Thus, there should be detailed investigations of
the identified sectors to provide further guidance on the chosen products and
sectors.

The third shortcoming is the limited ability of trade classifications to reflect the
actual production structure or to capture the skills embedded in exported products
(Radosevic 2017, in Altenburg et al. 2016). A piece of exported garment, such as a
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high-end shirt, could be sewn in the country but designed, woven or spun, printed
and dyed elsewhere. The ideal construction of the product space should use value
added rather than final output. In defence of the PSM, these data are far less accurate
and much harder to obtain than trade data, limiting the feasibility of this approach.
Moreover, PSM identifies upmarket sectors by taking product sophistication into
account, which implicitly reveals the skill level embedded in the final product.

The fourth weakness pertains to the static nature of the approach. PSM looks at
just one point in time, one year, and bases its product selection on that. In principle,
one can repeat the analysis every year, but this would still not introduce the required
dynamism to the approach. Take Germany as an example. Because of its superior
technological abilities among countries worldwide, it is likely to expand the space or
the frontier in the future to include a larger number of more sophisticated products
that did not exist in the product space of the previous years. The current version of the
methodology is unable to predict these potential future changes. This is the reason
why the methodology assigns Germany, counterintuitively, such a small opportunity
value. A dynamic methodology will not produce that error. More generally, the
approach is unable to anticipate future changes in framework conditions.

There are alternatives to dealing with the methodology’s shortcomings. One
would be to combine its results with other approaches, such as the technology fore-
sight approach, which identifies upgrading sectors under more realistic assumptions
of uncertainty about future economic and technological trends. The approach com-
bines data analysis and quantitative prediction techniques with expert knowledge
and foresight, major stakeholder input and societal dialogue (United Nations Indus-
trial Development Organization 2005; Altenburg et al. 2016). Another alternative
would be to weigh the PSM sectoral results using an index that incorporates additional
aspects, including world trade (as in this paper), ecological sustainability, food se-
curity, expected shifts in technology and other factors policy-makers may be inter-
ested in or have raised concerns about. Though, of course, this would introduce
complications to an approach for which simplicity is its main attraction.

5 Conclusion

Growth and employment come from export diversification and structural trans-
formation towards the production of increasingly more sophisticated, higher-
value products. These products create high-quality employment with higher
wages. Egypt and Tunisia have achieved limited levels of diversification and
structural transformation. They produce only slightly complex products. This
structure is unable to move the two countries onto an inclusive, high-growth path
buttressed by healthy growth of the private sector as the source of quality jobs.
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This paper has identified leading export sectors for Egypt and Tunisia based on
the Product Space Methodology. The approach emphasises technical spillovers in
production and exports, identifying unexploited opportunities for each country.

Using a variant of the PSM that takes into account global trade patterns and the
trade-off between the quantity and quality of jobs created suggests that — in order
to exploit its potential — Egypt should focus on medicaments in the pharmaceutical
sector, which are part of the chemicals product community. Of course, statistically,
the chemicals industry and pharmaceuticals are proximate, but there are huge
variations within both of them in terms of R&D intensity, for example. So the
opportunity may be in pharmaceutical packaging or the formulation of pharma-
ceutical “commodities” or generics — not in developing new pharmaceuticals. The
chemicals industry is an obvious candidate for Egypt, given Egypt’s position in the
product space and its proximity to oil and gas, the marked size and growth in the
trade of chemicals, and the sector’s connectedness in the space.

Egypt should also focus on products in the category “other highly manufac-
tured goods”, such as seats (car, aeroplane, swivel, etc.) and also on “other
products” in plastics and rubber in the chemicals community, such as rubber tyres
and plastic containers. The last of the top five products are iron and steel articles in
the metals community.

Tunisia should emphasise furniture in the “highly manufactured and special
purpose goods” sector and products in the chemicals industry. The latter are those
products with greater complexity in comparison to the identified products in
Egypt’s chemicals sector. Given Tunisia’s greater accumulated knowledge and its
relatively advanced position in the space compared to Egypt, the country should
also support some electronics sectors. Electronics constitute the second-largest
community in world trade and are well-connected in the product space.

The next step for research is to look at value chains identified in the analysis:
pharmaceuticals, plastics and rubber, furniture, seats, and electric and electronic
equipment. What does the global market structure of these products look like? Are
the industries competitive or oligopolistic? Are there substantial barriers to entry?
The pharmaceutical industry, for example, ranked second globally in terms of
barriers to entry and the risk of collusion. The largest price-fixing and cartel
scandals are usually in this sector. More generally, all market failures pertaining to
the target sectors should be detected. A detailed investigation of the identified
sectors is required to further confirm the suitability of the sectors and determine
the strength and nature of the required industrial policy.

Active industrial policies (IP) in these two countries have been marred by a
history of cronyism and political capture (Black et al. 2020; El-Haddad 2008; 2015b;
2017; 2020). Nevertheless, IP remains indispensable on account of various market
failures. As a result, to the extent possible, industrial policy should be pro-market
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rather than pro-business so that it improves the business environment without
creating cronies. In implementing a more interventionist industrial policy, it is
necessary to adhere to the four principles of good industrial policy-making of
Hausmann, Matovu et al. (2014) and put in place a robust, transparent and struc-
tured process of social dialogue and stakeholder consultation in policy design,
implementation and learning. This dialogue should include government, civil so-
ciety, industry, trade unions and intellectuals. In that way, the new strategy will
have broad ownership, which is a first step towards the inclusive growth these
countries need achieve to ensure stability.

Abbreviations

col Complexity Outlook Index

ECI Economic Complexity Index

EMP Euro-Mediterranean Partnership
ERSAP Economic Reform and Structural Adjustment Program
GDP Gross domestic product

IP Industrial policy

IS Import substitution

ISI Import substitution industrialisation
MENA Middle East and North Africa

0G Opportunity gain

ov Opportunity value

PCl Product Complexity Index

PSM Product Space Methodology

RCA Revealed comparative advantage
Tcv Thermostatically controlled valves
TFA Technology foresight approach
Annex

A1 Contrasting Egypt and Tunisia

This section serves to briefly introduce the two countries in terms of their past
economic policies. It also informs on the countries’ economic structures in terms of
diversification, concentration, ubiquity and complexity. These variables elucidate
the degree of structural transformation in each country — the latter is not only
important for productivity growth but also for providing future opportunities.
Where a country is today determines where it will be tomorrow, or a country’s
position in the product space today determines its position in it tomorrow. As a
result, these variables assist in positioning each country into the World Product
Space for Exports and then later assist in understanding the results we obtain.
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A1.1 Main Landmarks of Egyptian and Tunisian Economic Policies

Egypt and Tunisia share much of the same policies rooted in their common
approach to economic development. The two countries were committed to public-
sector-led, inward-looking, import-substitution industrial policies (ISI) during the
50s and much of the 60s. Since the mid-1960s, the two countries have experienced
similar growth rates (an average of 2.94 and 2.74 for Tunisia and Egypt, respec-
tively, through the 1995-2010 period, Figure 1), with Tunisia’s gross domestic
product (GDP) per capita remaining approximately 50% higher than that of Egypt’s
(Figure A1). While ISI policies resulted in a significant degree of industrial devel-
opment, it contributed very little to employment creation (Nabli 2007). Import
substitution was effected through: 1) outright import bans, and 2) prohibitive
import tariffs. For example, in Egypt an import ban on textiles and clothing was
introduced in 1968. The ban was lifted in 1998 for textiles and in 2002 for clothing.
Nevertheless, the ban was initially replaced by prohibitive tariffs. Only later—in
2000, 2004 and 2007—were substantial tariff reductions introduced (Presidential
Decrees 429/2000, 300/2004 and 39/2007, El-Haddad 2012). Export promotion on
the other hand included investment and financial incentives as well as the creation
of private sector promotion agencies, which in Tunisia contributed to its exclu-
sively export oriented offshore sector (cf. Rivlin 2009; Erdle 2011).

During the seventies both countries reversed that model towards a mixed
economy model, officially termed an “open door policy”, or infitah. This model
combined import substitution with export promotion policies, though with more of
the latter in Tunisia.

Following the two oil price shocks — in 1973 and 1979 — coupled with the con-
sumption phase that dominated the 1970s and much of the 1980, pressure mounted
on foreign exchange resources, budgetary deficits widened (18% in Egypt only 4.5%
in Tunisia; AfDB 2000; Azzam 2013) and debt largely accumulated. A severe negative
trade balance placed further pressure on foreign exchange resources.

In response to the growing severity of the economic situation, Tunisia pursued
an Economic Reform and Structural Adjustment Program (ERSAP) in 1986, as did
Egypt a few years later in 1991. This period deepened the countries’ integration into
the international global market economy. Trade liberalisation was a cornerstone of
the reform process and was marked by the two countries’ accession to the World
Trade Organization in 1995. Whereas Tunisia was among the first wave of Arab
countries to join the Euro-Mediterranean Partnership and sign the Association
Agreements in the same year, Egypt followed some years later in 2001. It is during
this phase that the countries’ absolute GDP per capita started to diverge more
markedly, perhaps on account of Egypt’s delayed market access to Europe
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(Figure A1). Indeed, Tunisia’s average growth rate of 3.5% was larger than Egypt’s
2.7% in the years of asymmetric market access'’ of the two countries (1995-2001).

The next stage, beginning in 2003, introduced more profound economic re-
forms that aimed to have lasting effects on any remaining import substitution
strategies for both countries. The reforms included slashing customs and tariffs. As
earlier mentioned the 2003-2007 period witnessed a remarkable growth of exports
for both countries, which however could not be sustained on account of first the
global financial crisis in 2008 and then the upheavals in 2011 (IMF 2009; Cinar and
Gocer 2014; El-Haddad 2020).

A1.2 Some Basic Differences Between Egypt and Tunisia

Market Orientation. Egypt and Tunisia have made some progress, albeit varying,
towards developing more private-sector-oriented economies. The private sector
in Tunisia is nearly double that of Egypt in terms of private investment (in relative
terms), which has increased from just under 16% of GDP (15.92% ) to about 21%
between 1991 and 2010 in Tunisia and from just 7.6% in Egypt to 10.5% in the
same period'® (World Bank 2016). Similarly, the amount of credit offered to the
private sector by Tunisia has been around double that of what Egypt has offered,
both at the start of the ERSAP in 1991 and in 2010. Credit levels in Tunisia reached
triple those of Egypt by 2015, with the percentage of credit to the private sector

17 Meaning that the two countries are allowed tariff-free access into the European Union, but the
opposite is not true, which limits the competition from Europe.

18 Private investment covers gross outlays by the private sector (including private nonprofit
agencies) on additions to its fixed domestic assets.
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Figure A2: Public employment shares in international comparison.

Source: Author’s based on data in Hertog, 2017.

Note: GCC countries are left out of this graph, as the large-scale presence of foreign workers in
the private sector makes a direct comparison of private and public employment problematic. For
Bahrain, more than half of citizens are employed by the governments.

being 80%, compared to just 27% in Egypt (World Bank 2016). Public-sector
employment is nearly a quarter of the labour force in both countries (approxi-
mately 25 and 20% of the labour force; 7 and 6% public employment per capita in
2016 in Egypt and Tunisia, respectively), which is a significant proportion when
compared to the rest of the world (Figure A2).

Trade Openness. Unlike Tunisia, Egypt is poorly integrated into the global
economy. Trade openness (the ratio of non-oil exports and imports of goods and
services to GDP), a measure of global integration, continued to deteriorate for
Egypt, from 48% in 1991 to just 30% in 2015 (and 41% in 2010). In Tunisia
openness has grown steadily, from 78% in 1991 to 87.9% by 2014, way above all
countries in the Middle East and North Africa (MENA), which currently average
52%. More generally, the gap between Tunisia’s and Egypt’s GDP per capita has
widened over time. Just before the upheavals, by 2010 Tunisian GDP per capita
had peaked much higher than Egypt’s — to $4177 (Figure 2). This is not merely a
country-size effect but also reflects the varying industrial and economic policies
of the two countries.

Export Diversification. Tunisia is also better diversified away from hydrocarbon
exports. The share of hydrocarbons in total exports was just 8.9% in 2015 in Tunisia,
compared to nearly triple that number for Egypt (25.7%, WITS 2016), pointing to
Egypt’s greater reliance on resource-based sectors. Before the decline in oil prices,
however, this share reached as high as 35% in 2010 (only 15.9% for Tunisia). This
limited diversification is reflected in the Herfindahl-Hirschman product concen-
tration index, which has steadily worsened for Egypt but improved for Tunisia. The
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Table A1: Herfindahl-Hirschman product concentration index (selected years).

2010 2012 2013 2014 2015
Egypt 0.046 0.071 0.067 0.068 0.069
Tunisia 0.026 0.025 0.025 0.021 0.020

Source: WITS (2016) database, mirror data.

Note: Herfindahl-Hirschman product concentration index is a measure of the dispersion of trade value across an
exporter’s products. A county with a preponderance of trade value concentrated in a very few products will have
an index value close to 1. Thus, it is an indicator of the exporter’s vulnerability to trade shocks. Measured over
time, a fall in the index may be an indication of diversification in the exporter’s trade profile. Range of values:
0 to 1. A higher index indicates that exports are concentrated in fewer sectors, whereas a country with a
completely diversified portfolio will have an index close to 0.

gap has widened — with Egypt’s score doubling before being 3.5 times that of
Tunisia’s by 2015 (0.046 for Egypt, compared to 0.026 for Tunisia in 2010; increasing
for Egypt to 0.069 and declining for Tunisia to just under 0.02 by 2015, Table A1).
Thus, Egypt is quite vulnerable to trade shocks from changes in hydrocarbon prices.
Egypt’s oil endowment is not even large enough for the entire population to enjoy
higher standards of living. In fact, Egypt’s oil reserves per capita are only a fraction of
the reserves of other countries that are less specialised in the oil sector, such as
Singapore, Canada, the Netherlands, Australia and Belgium. Egypt’s economy is
heavily reliant on oil compared to other countries with similar oil exports per capita,
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Figure A3: Per capita oil exports and oil exports as percentage of total exports in selected
countries.

Note: Included MENA countries: United Arab Emirates, Algeria, Egypt, Israel, Jordan, Lebanon,
Saudi Arabia, Syria and Tunisia.

Source: Author’s calculations, based on World Bank (2016) and WITS (2016) database.

Note: Included MENA countries: Bahrain, Algeria, Egypt, Israel, Jordan, Kuwait, Morocco, Oman,
Qatar, Saudi Arabia, Tunisia and Yemen.

Source: Author’s calculations, based on World Bank (2016) and WITS (2016) database.
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Figure A4: Economic Complexity Index, 1995-2015. Source: Author, based on Atlas of Economic
Complexity data (Center for International Development at Harvard University, 2016). See Annex
A2 for derivation.

such as China, India and the United States (Figure A3a). With the exception of Algeria
(DZA), all other selected MENA countries with similar hydrocarbon endowment levels
have lower concentrations in hydrocarbons compared to Egypt. Egypt’s concentration
is even greater than Syria’s. Tunisia is also doing poorly in comparison to industri-
alised countries with similar — or even greater — endowment levels, but even in
comparison to other MENA countries such as Israel, Jordan and Lebanon, which lay to
the left of both countries. However, Tunisia is certainly doing a lot better than Egypt.

The situation has changed since the decline in oil prices starting in 2013, since
when oil exports as a percentage of the export basket for the two countries nearly
halved (Figure A3b). However, there remain plenty of countries with similar
endowment levels but less concentration.

Hausmann et al. 2005, have introduced an index to measure export complexity,
which is called the Economic Complexity Index (ECI). It combines information about
a country’s level of diversification and the ubiquity of the products it produces
(Figure A4). Countries that are fairly diversified and export large numbers of prod-
ucts make products that are produced by few other countries, that is, they produce
products that are less ubiquitous or common (Figure A5). Compared to all other
countries, Egypt and Tunisia are average in their levels of diversification and pro-
duce products that are in the middle of the ubiquity distribution range. In com-
parison, China is the most diverse country in the world and, at the same time, the
least ubiquitous, producing all sorts of non-common products that one can think of.
Being located on top of the regression line means that, for their level of
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Figure A5: Diversification and ubiquity (2015).
Source: Author, based on Atlas of Economic Complexity data (Center for International
Development at Harvard University, 2016).

diversification, the countries could do better in terms of ubiquity, and vice versa.
Overall, the two countries’ ECI levels do not compare favourably to those of other oil
exporters, such as Saudi Arabia, Mexico and Malaysia, which have upgraded their
non-oil exports. Since 2006 Tunisia has maintained greater ECI levels compared to
Egypt, though both have had mostly negative ECI levels, with Tunisia’s only turning
positive after 2011. Using UN COMTRADE data for 2015, Egypt ranked as the 137th
(Tunisia 109th) most complex out of 234 countries in the world — a bit worse than the
middle of the distribution — with Tunisia ranking a bit better. Within MENA, Egypt
ranked ninth (Tunisia seventh) out of MENA’s 19 countries. Despite being the better
performer of the two more recently, there is still room for improvement by Tunisia.

Annex A2 Terminology Definitions and Derivations
Opportunity Value (OV)

To quantify the OV or Complexity Outlook Index (COI) of a country’s unexploited
prospects, we sum the “closeness”, that is, 1 minus the distance, to the products
that the country is not currently producing, weighted by the level of complexity of
these products. We can write this mathematically as:
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COL = Y (1~ dy)(1- M) PCLy

I’

PCl is the product complexity index of product p’, Mcp is a matrix, that s, 1, if
country ¢ produces product p and O (see elaborate definition in the derivation
below in A2). Thus, the term 1-M,,- ensures that we count only the products that
the country is not currently producing. A Higher Complexity Outlook implies
being in the neighbourhood of more products and/or products that are more
complex (Hausmann, Hidalgo et al. 2014). The index measures the position of a
country in the product space. A country with a higher COI is closer to more
complex products that it is not currently making than a country with a lower COL A
country with a higher COI should have an easier time solving the “chicken and egg”
problem associated with coordinating the development of new industries and the
accumulation of their required capabilities. Industries that are closer to a country’s
current capabilities should have fewer coordination failures to resolve and, hence,
provide an easier path to the accumulation of capabilities (Hausmann, Hidalgo et al.
2014).

Economic Complexity Index (ECI)

EClL is a scale that uses the theory of — and calculations for — economic complexity
to rank countries according to their levels of complexity. Hausmann, Hidalgo et al.
(2014) have shown that when a country produces complex goods in addition to a
high number of products, it is typically more economically developed or can be
expected to experience fast economic growth in the near future. Consequently, ECI
levels can be used as a measure of economic development. To determine the ECI
level, they take a country’s diversity level (how many different products it can
produce) and divide by the ubiquity of those products (the number of countries
able to make those products). To generate a more accurate measure of economic
complexity, they correct the information that diversity and ubiquity levels carry by
using each to correct the other. For countries, this requires the calculation of the
average ubiquity level of the products that it exports, the average diversity level of
the countries that make those products, and so forth.

1
— XMy kpna @

ken =
kc, Op

For products, this requires the calculation of the average diversity level of the
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Figure A6: Complexity and GDP growth in international comparison.

Source: Hausmann, Ricardo, César A. Hidalgo, Sebastian Bustos, Michele Coscia, Alexander
Simoes, and Muhammed A. Yildirim., The Atlas of Economic Complexity (2014, Figure 3.3, p. 29).
By permission of The MIT Press.

countries that make them, and the average ubiquity level of the other products that
these countries make.

1
e chp- kc,n—l (2)

kp,O c

kpn =

By inserting (2) into (1)

Mq.,M .
ZMCpk ZMCka n-2 = ch n—zz cpk L = ch',n_chc' (3)
C op c 0tp,0 c
Where: M = 1,'(’[”’,( % (3) is satisfied when k., = k. ., = 1. This corresponds to

the eigenvector of MC) ~ Which is associated with the largest eigenvalue.

Since this eigenvector is a vector of ones, it is not informative. We look, instead,
for the eigenvector associated with the second-largest eigenvalue. This is the eigen-
vector that captures the largest amount of variance in the system and is our measure
of economic complexity. Hence, the Economic Complexity Index is defined as:

ECI = X=<k> Where <> represents an average, stdev is the standard deviation
- stdev (k)
and K is the eigenvector of M. associated with the largest eigenvalue

(Hausmann, Hidalgo et al., 2014).



DE GRUYTER

ssn) suod (1w ssn) (1w $SN)
spodx3 ajuejsiq -ddo

A. El-Haddad

sqns 13 022eqo} ‘suds suoljesedaid 921 91q1pd
'1d "8y “IN9q ‘'spooy pidid 31qIpa SNoaue|adSIN 1330 B wead 3I| 1g
spnpoid 9zlew jou ujels
sqns g 022eqo} ‘suds g suoljesedald yjiw P00 ‘(pajjams
*1d "8y “IA9q °spooy padid  ‘yaaels ‘Inojj ‘|easa) ‘palseol) pooy|easd) 61
Mous g 3|
sqns g 022eqoj} ‘suds 1eSauln ‘s193em aSelanaq
'1d "8y “In9q *spooy padid g sjuids ‘saSeianag pausleamsun ¢g
JUsWI *239 ‘U011INIISU0D
awy) ‘193seld ‘auols 10§ awi dnelpAy
BERIIN spnpoud ‘ully  ‘ypes anydins ‘yes  ‘paye|s ‘awipInd ST
sa)d1ue g pJeoq
‘Id -1aded g Jaded ‘1ad pieoq g Jad S9)yY X0q ‘swall
Ju|d B "uy -ed jo deuds g ajsem  -ed ‘dind jo sa)diue Supded ‘siaure
Suo) uoN  43yjo 1o poom jo dind ‘pseoquaded g 1aded -uod pieoq ‘1aded 8%
w #7°90% < SS9
Jnuep |elow aseq -weas 1dadxa ‘j991s
3 S|EI9IN JO S9|IIME B |RIDW 3Seg 93]S 40 U] JO S9)2IMY  Jo uodl jo adid ‘aqn| €/
sau 1onpoud jew pa%00d
spnpoid -lue 3)qipa ‘Asuoy 1o paniasaid ‘ysaly
*id "18y Jewiue ‘sjewiue aAI]  ‘s8S9 ‘syonpoud Aitleq  19ys ul ‘sS8a spilg ¥
dnoig uoies 19)dey) 1onpoid SH

40

*G10¢ ‘}dAS3 10 5103235 1odxa }9yJewdn jeijualod gz doj adeds Jonpoid gy 91qel

Ssa)qe] S}nsay £V Xauuy



4

Picking Winners

DE GRUYTER

1991s Aojje-uou

Jnuep |elaw aseq 10 UOJI JO SUOI}IS
77911 56 € 10 16°0 /90 T1°0 3 S|B9V JO S9)d11e B |ejoW asegq 993S B uoli| B sadeys ‘sa18uy 7/
*219 ‘s3on sanpisal Alysnpul
-poid uoneNsIp 110 JaY10 B UsWNIQ
6.T'ST 80T 9 10 €0 TI'0- €0 Id Ul spnpoud “uly ‘s110 ‘s19ny jessuI ‘9302 wnajolied /¢
uain|s jeaym 19]10d ‘|eaw
‘unnui ‘sayosels  ‘jeous “unoyy 1dadxa
IET 1 4 /0 €0 010 60 "1d "18y sjanpoud 9)qe1asap ‘Yew ‘synpoid Suniy sulelS |ea1ad padJom TT
sau jonpoud jew
sypnpoid -lue 3)qIpa ‘Asuoy *239 ‘UnysoA
7EOY 1 1 10 87’0 9T°'T T1°0 "1d "18y Jewjue ‘sjewjue AT ‘sS8s ‘spnpoid Alleq  ‘weasd Yjwudnng ¥
spnpoid
9918 911 0 10 97’0 €1°0 00 "Id 18y Jewiue tsjewiue aAl] S|eWwlue 3AIT  SjeWlue SUINOG AAIT T
sSeqpuey ‘spoos
"Id |3 ‘ssauiey g AI9)p JETMLEIR s|ewjue
Juld B "uy -pes ‘sa)diue Jayles]  (Supjsiny ueyl 1ayjo) auinba ‘auinoq
(¥4 k4 0 10 17°0 120 00 Suo) uoN ‘sup|s 8 saply mey SUDIS '8 SIPIY meY JO SUDYS B Soply mey T
98eI9A9q paino
sqns g 022eq0} ‘suds 1eSaUIN  -AB)) JO PBUDIIBIMS
LZAMAN ST 71 10 8€'0 770 S0 "1d "18y 1A3q “'spooy pidid g spulds ‘saSesanag d1joyodje-uou ‘si1djeM T
sonsed
‘d "y JLEIETN Jo ‘sageyed B
7559 STT VA's /0 8€°0 GE'0 90 '®lENWIY) laqgny B sanseld S3IIME B SIIISB)d  SUIqQOq ‘SIBUIRIUOD) 6E
Qw
ssn) suod (1w $sn) (1w $sn) ujes
-x3 ppopm spodw]  spodx3 aduejsig -ddo  |Dd VO dnoig uol)Ias 19ydey) 1npoid SH

(panunuod) :zy alqel



DE GRUYTER

A. El-Haddad

42

(910 ‘ANsianiun plealey je Juswdolanaq |euoljeudlul 1oy 193uad) AHxajdwo) d1Wouo0d3 JO Se)IY dY} U0 Paseq Suole|Nd|ed S Joyny :32Inos
"}sanbai uodn soyine wouy ajqejieae spnpoid /6 |V *dduesip Aq panios WSd 3yl Aq paisassns spnpoud /6 jo og do] 310N

*219 ‘s1on
-poid uoneyusip

6%76°CE 0 0S YA /€0 0Z0 60 PERUIIT] spnpoud ‘uiy ‘S]10 ‘s]any |edauIN AS13ud 1B21IIIT LT
*219 ‘8uIY30)d
uIom ‘s3as ‘sa)dli} S3)d11e uIom
/0% A 0 /0 %'0 91°0 T°0 V8L S9]211e 9]13X9] B S9)11X3] -1 3)11X3) dpew JaylQ Jay3o B Sulylopd uiop €9
100€< ded 1933s
Jnuep |elow aseq /uoli 239 ‘sjea
79.¢€ o€ 4 YA 15°0 88°0 %°0 3 S]BISIN JO S9)211IE B |eIDW ASeg 19335 JO UOII JO SIIIUY ‘syuey ‘SIOAIRSAY €/
id TUIW sse|8 sa)dIue 218 ‘edlw
e’ —  “4d dweldd ‘soysagse S01S9QSe ‘JuUaWad
1061 [ 1 /70 €G6°0 €80 %0 uoN ‘Juawad ‘9jseld ‘auols ‘19)seld ‘auols 191seyd Jo s3Iy 89
S3)d11e 3 pieoq
*Id -1aded g J1aded ‘1ad pieoq g 1ad sjaqe] pajuud
Ju|d B ‘uy -ed jo desds g aysem  -ed ‘dind jo s9pdiue Suipnpoui sjaqge)
S/9% €1 0 L0 /%0 ¢/L'0 00 suo) uoN ‘43yjo 1o poom jo dind ‘pieoqiaded B 1adeqd pieoqsaded 1o 1aded g¥
Qw
ssn) sued (w ssn) (1w Ssn) ued
-xd ppom  supodw| spodx3y @dueisig -ddo  1Dd VI dnoip uoj)Ias 19)dey) 19npoid SH

(panunuod) :zy alqel



43

Picking Winners

DE GRUYTER

-12ds
L JUE s3)211e pain} ‘susis ssuip)ing
898/ €1 S 9/°0 /€0 ¥0°'T 89°0 AySiIH 0 -dejnuew snoaueddsiy  ‘Sunysy ‘@injjuing paledlqejald 76
sau
d JO2I3Y]  UOI}INIISUOD Ul 3SNh
7816 (0] 9 K 9/°0 8%7°0 I%7'T £%7°0 "Y B |edNwWway) Jaqqni @ sdliseld SId)d1ie @ solyseld 10§ sddlue dlseld 6¢€
salqy apew
saiqy -ueuw 4o y203s pal
JAYA 0 0 9/°0 8€'0 €90 99°0 V8L S9)21Me 3]11%3) B S91IX3 9)dejs apewuew -}auies ‘sjiou ‘@1sep §S
suojjeltedasd saaind ‘sajsed
SQNs 3 032eq0} pooj “319 nu ‘3inyy ‘sape)
GG/ 9 0 (YA €1°0 ST1°0 8T°0 *id 18y ‘suds “Inaq “spooy pidid ‘Inu ‘}nuy ‘9)qelasSap -ewsew ‘saf))af ‘swel Og
Spooo
asodind ssulpjing
-12ds pajesuqey
3 juepy S3)211e pain} -a1d ‘suSis joasayy syed
6€€°08 8¢ /1 S0 0€'0 S6'0 €T°0 AUSIH 0  -deynuew snosueadsiW  ‘SBunysi ‘aunpuing 8 2InjiuInj IsY10 %6
SIOMIIIM g dIeM
-19yseq “1a1ew Suiyed leodueyd poom jo
*1d Uld 8 1y30 ‘onedsa ‘meuys poom ‘poom  “239 ‘salpoq ‘s9|p
£€9¢ 0 0 (VA €2°0 CTT'0 Z0°0 ‘uy Suo) uoN JO “jnuew 102 ‘pOOA\ O S9JIIME B POOA|  -UBY WOO0Iq ‘S|00] H1
sonseyd
d JLEIETT Jo ‘sageyoed g
7559y 06 81 S0 ST°0 SE°0 #7770 ¥ W |edNway) Jaqqni @ sliseld S9)21}4e B SOIISB]d sulqqoq ‘SIauleluo) 6€
(1w
ssn) suod (w gsn) (1w $sn) ues
-x@ ppom  suodwj syodx3y adueisiq -ddo |Dd VI dnoig uoiyas 19)dey) 19npoid SH

*GT10C ‘eIsiun] 10} $10323s Jodxa 39y ewdn jenuajod gz doj adeds Jonpoid €y 91qel



DE GRUYTER

A. El-Haddad

44

|eodieyd
id d B 1y3o ‘opedsa ‘meuys poom ‘poom  poom jo ‘Aiquadied
880‘7T 9 T LL°0 I€0 #I'T §0°0 "UYSUOD UON  JO ‘jnuew “}10d ‘pOOM  JO S3dILe 8 poopy B A1auof s1apjing w7y
Sau  poojq %3 |eyj0 Jeaw
sgns B 032eq0} suojjesedald pooy ‘}eaw jo sjonpoud
S9Ch 0 0 110 S6°0 9%°1 90°0 "1d 18y ‘syds “Insq “spooj pidid poojeas g ysy ‘yeay  Jejiwis ‘saSesneg 91
Jnuep |elsw aseq JLEIETT sajyosd g
SE6'ST [43 0t 92'0 S50 0%'10Z°0 B S|  JO S9)II1E B |RJdW dseg SIYIIME B WNIUIWN]Y SPOJ ‘Sieq wnjulwnly 9/
sSeqpuey
‘Spoo3g |M} ‘ssauiey Jayjes) B (supys sjewjue
Id uld B g A19)ppes ‘sa)diue -1} ueys 1ay1o) auinba ‘auinoq
(VA 1 € 9.0 0€°'0 TT'0 IS0 "Uy SUOD UON Jayjes] ‘suiys '3 Saply mey  SuS B S3PIY MY JO SUDIS B SaplY MeY T¥
uol3dNIIsuod
nuey |elsw aseq JoaIayl 1oy ‘sausyed ‘sainy
L£6°0T 8 € 9.0 S50 €%7'18T°0 B S|eISN JO S9dIMie B |ejawl aseg s3)dijie g wniujwnyy -NA)s wnjujwnyy 9/
sa)Iue
3 pleoqaded g Jaded pieoq g 1ad sjaqe)] pajund
diuld 8 “1oded jo deids g aysem  -ed ‘dind jo sapdiye Suipn)oul sjaqe)
G/9% 91 1 9/°0 9€'0 T/Z'0 GE°0 Uy Suo) uonN ‘19yjo 10 poom jo dinqd °‘pieoqtaded g 1aded pieoqiaded 1o 1aded 8f
100€> Aydeded
Jnuep |elaw aseq J0aI3y} 219 ‘saxoq ‘swnip
679% A 1 9/'0 8%7'0 8T'T CTE'0 B S|eIBW 4O SIDIME R |BIDW ASeg SI)IIME R WNUIWNY  ‘SYSEI wnjujwn)y 9/
SpooH saulpying
asodind pajesuqeyaid
(w
$sn) suod (w $sn) (1w $sn) ues
-xa piom  smodw] spodxy sdueisig -ddo 12d vOd dnoig uoi9s 19ydey) 1onpoid SH

(panunuod) :gy ayqer



45

Picking Winners

DE GRUYTER

(910 ‘ANsianiun plealey je Juswdolanaq |euoljeUIdIU| 10§ 19JUdD) AHX3]dWO) DIWOUO0IT JO SB)IY dY} UO Paseq SUOIIe|Nd|ed S Joyny :324n0s
‘}sanbai uodn loyine wouy ajqejieae spnpoid 901 ||y ‘ddueISIp Aq panos WSd 3yl Aq paisassns spnpoud 907 Jo oz doj :saj0N

sau 1onpoud Jew paualeams
synpoid -lue 31qips ‘Aauoy 10U pajeiudIU0I
6¢€. 0 1 120 €€°0 65°0 81°0 *1d 18y Jewiue fsjewiue aAI7 ‘s8Sa ‘syonpoud Alleq Jayiau ‘weaN BN
ejow papuedxa
Jnuep Jelsw aseq 19318 3 Suppuay ‘|8
661Y 9 0 120 /70 66°0 90°0 B S|eI9N  JO S3DIMe R |eIDW dSeg 10 UOJl JO SAPIIMY  Y30]I 1333S 1o uol| £/
sa)iue
g pieoquaded g saded *219 ‘01seMm pieoqiaded
uduld 8 ‘4oded jo desds g 9ysem  ‘|eusjew disojn|ad 10 Jaded
€6 f T £°0  0%'0 090 IT°0 "UYSUoDUON ‘133010 poom jo dind snoiqy ‘poomjo dind  jo deids 1o aisep /¥
*239 ‘sujod  ejaw snopald yum
Jnuepy ‘IM3[ uonew ‘S|elaw ‘sauojs pe|d 10 JO SaJem
16/ 0 0 120 I7°0 96°0 81°0 3 s|e1a ‘S|ejaW ‘sauois ‘sjiead snoydaid ‘sjiead YHWSIBA|IS ‘p109 T/
deos
sajsed Suljjspow 1dadxa ‘uoljese
d sauisnpul paljje o ‘sa|pued ‘saxem  -daud ‘quase aAipe
%/1°0€ AS 1 1,0 6%7°0 €6°0 09°0 "¥ B |BIIWAYD S|RIIWSYI Y] JO SPPNPold  ‘sjuedlign] ‘sdeos 9JBHNS djUBSIQ Y€
SQNs 13 0320} suopjesedaid 921 31q1p3
8hze S T 12°0 9€'0 €5°0 ¥Z'0 "id "18Y ‘suds “unaq “'spooy pidid 9)qIpa SNO3UE|AISIW  4BYI0 B WeAID 3| T¢
SI0MIIIM g DIEM
-}3seq “1ajew Suned
(w
ssn) suod (1w Ssn) (1w $SN) ujes
-xa ppJjom suodw] suodxy aduejsig -ddo 1Dd VI dnoig uoi)das 19ydey) 1onpoid SH

(panuinuod) :gy aqel



DE GRUYTER

A. El-Haddad

46

Jnuey ‘auo3s Supjiom
0gee 6C 0 080 71°T €6°C 00°0 B S|EIBW 10j1003-3ulyde #8
$3110SS30E 230 ‘A1a SEETI
‘Jnuep ¢ "dinba 1e213I9)3 ‘@due  -ulydew ‘sia)loq lelaw jo sjuiof
Sh8¢ g€ 1 08'0 /YT T9°€ 0T°0 '8 S|eIBW -njdde jeajueydaw ‘Alauiydely  ‘siojdeal Jes|dnN  JBJIWIS B S}dYSED 8
spnpoud sau ‘syshjejed
4y sauysnpuj pal) Jea1wayd g S10}eI9)3IIE
/1€9T 61 1 08'0 9Z'T €9°C TO'0 B |eIIWAY) -|e Jo S|eaiwayd ay} Jo s}dnpoid SNO3UBAISIW  ‘SI0jeI}IUl UOIJIRDY |E
dy JLEIETI swioj Aew
6/6CT /1 0 080 87T //'€ 10°0 R |edway) 19qqny B sdiseld  Ss9pIMe B sdiseld  -ud ul sapiweAjod 6¢€
‘239 ‘sujod painjoejnuew
Jnuey ma ‘sjelaw ‘sauols -lwas ‘wnuije)d
Ly 0 0 080 G8'0 TO'T 00°0 B SIeIBW 1 ‘sjejaw ‘sauols ‘spyead  snopaid ‘spead  yum pepd ‘sjed T2
pleoq
*Id sa)dilie g pieoq 3 1aded ‘dind
Jjuld 8 'uy  -1aded g 1aded ‘1aded jo deids  jo s9pd1ne ‘plROq
86974 8|Y 0 080 €8°0 #$°T 00°0 SUOD UON @ 9)SEM ‘19yjo 1o poom jo dind -1aded R 1adeyq juudsman 8¥
239
$3110SS9208 RIERSE) ‘1aqqni “on3sed
Jnuep g *dinba 1B211129]9 ‘93ue  -ujydeW ‘SIdI0q ‘(108u) 1daxa)
09T°/LT /8 € 080 T 70°E IT°0 3 S|k’ -lldde jesjueydaw ‘Aaulydely  ‘si0)oeal JBIINN  S|eIdW I0J SPINOW #8
|e1ow aseq spupj
Jnuepy lelsw Jo 239 ‘A1g)Ind 11e Jo smes 10}
€6Y€ Lan 0 08°0 60°T 85°C 00°0 B S|EIBW aseq Jo sa)dIye g |e}owW aseg ‘sjuawa)dwi ‘Sj00] Sape|q @ SMES pueH 8
((w $sn)
suod (lw $sN) (1w $SN) ures
-xa pplom  spodw syodx3 adueysiq -ddo 1Dd VI dnoig uol)Iag 19ydey) 1onpoid SH

*9oue)sip Aq paiapio ‘610z 3dAST (8°0=< 3durisIp ‘D0 B |Dd J0 %0% do} ui) syonpoud siag 21893ea1S 0¢ do] :hy 3)qel



47

Picking Winners

DE GRUYTER

|B2ISNW ¢SayYd3em B $320]d
‘snjesedde g syuswniisul
1e218.ns 10 |edipaw ‘uoisidaid

snjeiedde

19 ‘|ed *219 ‘s191aWol

Jnuep ‘Suppdayd ‘Supnseaw “oydess -Ipaw ‘esiuyas9l -eq ‘si9jpwow
150S €1 0 08°0 ¥2'T 66°C 10°0 B S| -Ojewsud “dlydesSojoyd ‘eando ‘ojoyd ‘jeanndQ -19y} ‘s1918WOIPAH 06
PERIIN uol3aNJISu0d
J1)|eIBN — sse)8 “1d ojweldd 10} 1d97xd S3)d1Me
0S/1 6 € 080 /T'T 80°€ 06°0 UON ‘sojsaqgse ‘Juawad ‘1ase)d ‘auols  spnpold djweld) djweldd A10)oeIRY 69
‘Jnuepy Jerow 1991s 1993s 10
708‘/T1 681 €1 080 ¥E'T CTEE W0 B S|EIBW 9seq Jo s3)dI}e g |e}dW aseg 10 uoJl Jo S3IIMY uodl jo ‘sSuiy adid €/
juawdinba
$91105S9208 oydess
Jnuep R *dinba |e2u3d9)e ‘@oue  juawdinba ojuos}  -ojoyd ueyj Jayjo
8T6WT 6 0 080 /€T 65°€000 BSEIBW -ndde jeajueydsw ‘Asuiyoep 2919 4ed13Iv)3  sSulplodal punos 8
spnpoud
d Y saujsnpuj pal) |eaiwayd sau sjonpoud
8Ta‘vy 9T €1 08°0 T€'T GE°€ 8T°0 B IeIIWAY) -]e 10 S|edlwayd ay} Jo s1dnpold snoaue)adsiy  Alsnpul sjeatway) g€
ASin)elaw
$91105S9J08. 219 ‘AIs 10§ 219
Jjnuep R "dinba |ea11309)8 ‘@due  -ulydew ‘siajloq ‘spinow jo8u|
1/6C 8 0 080 ST'T 82T 00°0 '8 S|BIDN -ndde jesjueydaw ‘Alsuiydely  ‘siojoeal JB3INN  ‘S3)pe] ‘SI9MLAU0) 8
$31105S9208 *219 ‘M3
g *dinba |eau1d9)e ‘93U -uIydRW ‘SId)I0q sse|s
-nidde jesjueydsw ‘Asuiydely  ‘siojoeal 1eadNpN P102 ‘So1weldd
((hw $sn)
suod (1w gsn) (w $SN) utes
-x3 ppom  spodw] spodx3y adueysiq -ddo Dd VI dnoig uol}res 19)dey) 1onpoid SH

(Panunuod) :y 3)qer



DE GRUYTER

A. El-Haddad

48

*(910¢ ANS1aAun pieAleH Je Juawdo]aAd( |euOIIeUIdIU| 10§ 19JUdD) AJIXa]1dWo) d1WOU0IT JO SEJIY Ay} UO Paseq SUOIIRINI|ed S oYy :32IN0S

3unood o
S3110SS9Ie 219 ‘Ald Suneay Suinjoaul
Jnuew R *dinba |e21329)9 ‘@aue -uiyoew ‘siajloq ‘a13s9wop
€€2'9¢ 0.1 € 080  SET 65°€500 @S -nddejesjueydsw ‘Asuiydey  ‘siopealtedpnN  -uou ‘Asuiyden vg
S3110SSdIe 239 ‘A1
Jnuepy w *dinba |eo11I9)d ‘@oue  -ulydRW ‘SI3I0q sSupeaq
66T'6C 99 0 080 IET TEE 000 BSERW  -ldde jedjueydaw ‘Aduiydely  ‘si0)oeal Je3)INN J9jo1 10 Jjeg 8
ses payanby
10 passaid
Jnuep lew J0a19y3 s9)2 -wo? 10} SIdule}
S16 1 0 08°'0 70'T €5°C 0000 8 S|EIBW 9seq Jo S3)dIMe B |e}aW dseg  -1Je g wnjujwn)y -uod wnjujwn)y 9/
19413091
S9110559278 3 S$19119AU0D
Jnuep g *dinba 182112919 ‘9doue  juawdinba djuony J1e)S ‘SIaWI0)
€15°78  TO€ Vi 080 T0'T 69°C90°0 ®S|EIBW  -ndde jesjueydsw ‘Aduiydew -23)9 “|eIn3I3g -Suel} 1333 §8
juswdinba EETRIUEYY
‘Jnuepy Jodsues) pajedosse  Aemwely ‘Aemjiel lojow 1oj ‘(sqed
0152 o€ 1 08°'0 76°0 95°T 80°0  '® S| 3 S]9SSAA ‘YerIdIIR ‘SB]IIYIA UBYY 19Y30 S9)dIYaA  Suipnidul) salpog /8
sawAzud san|8
‘san)8 ‘sayaleis yoiels ‘saydiels
‘dd saujsnpul pal) payipow payipow
681€ €1 0 08°0 60°'T 90°C TO'0 'g1BIIWAYD -]B 10 S|EdIWIYI 3y} JO S1oNpoid ‘sploujwnqly 13Y10 ‘suiixaqg S€
J0313Y} sa110s
-s320e B sued fsyuawniisul
(w ssn)
suod (1w $sn) (1w $SN) ujes
-x3 ppom  suodwy spodx3z 2dueysig -ddo [Dd VI dnoip uoi)das 191dey) 1npoid SH

(Panunuod) :y a)qeL



49

Picking Winners

DE GRUYTER

B "Juey sa)diue ‘sugis
6Tty L € 08°0 TO'T $9°C S6°0 AuSiIH 0  painyoeynuew snoaueRdSIY - “Sunysi) ‘dunjuing 76
piey 1dadxa
‘dd JLEIET 239 ‘pos ‘dus
19€/ 9 0 080 #0°'T 18°C €0°0 '®1e2IWAY) laqgny g sonseld  S9dIMe B 1aqqny  ‘)9ays ‘aield 1aqqny o
S9110SS308 219 ‘A9 sau
Jnuepw R *dinba |eau329)9 ‘@due -ulydew ‘siajioq  Aisuiyoew Suipeo)
ceve 1T 7 08°'0 S0'T 00°€9T°0 B sjelda -ljdde jeajueydaw ‘Aaurydep ‘s10}0e3l JB3INN ‘Sunpuey ‘Suiy] v8
19
‘a8epl0d ‘auim}
‘suseh ‘suanom ETRGERE]
/18 9% [4 08'0 16°0 7T'C 910 V3L S3)211Ie 9)11X3) B SA|IIX3L  -UOU ‘}|3) ‘SUIPPEA  SI1IXD) SUBAOMUON 9§
$3110SS9708 juawdinba
Jnuepw g *dinba 1e211129)9 ‘9due jusawdinba 1043u02 Jyjel} B
91€T 4 0 08'0 16'0 09°C €0°0 g s|eW -ljdde jeajueydsw ‘Aiauiydey 21u043919 ‘|ean3dsld  Suljjeusis 18213 S8
agesop ul ‘asn 21}
‘d "y saulsnpul paljje spnpoud  -dejAydoud “on3nad
6501 S/¢ VAS 080 060 €¥'C CT'0 '@IedWaYD 10 S|edIWayd Y3 Jo SpNpoid 1edInddewleyd -e4ay) ‘sjusawedipaiy o€
S9110SSadEe 219 ‘Ad Aduiydew
Jnuepw ¢ “dinba 1e211329)3 ‘9oue -ulydeuw ‘siajloq ‘quawdinba
1619 SS 71 080 9/°0 ¥5°C 0%°0 R s|eW -njdde jesjueydsw ‘Aisuiydep ‘s103oe3l JB3INN Suruonipuod 1y %8
juswdinba
Jnuey Jodsuel} pajejdosse Aemuwel) ‘Aemjies  S3)21YaA Jojow Joy
0£6°8€  95C S1€ 080 ST'T E7°€ 660 B S|EIBN B S]9SSAA ‘YRIdlIe ‘SIIIYSA  UBY] JBYI0 SIIIYIA  SB1I0SSIIIE B SUed /8
(1w ssn)
suod (nw $sn) (1w $SN) ure3
-xa ppopm  suodwy syodx3y adueisiq -ddg |Dd VO dnoig uoias 19)dey) 19npoid SH

*aoue)sip Aq palaplo ‘GTOZ BISIUN] (8°0=< 3dUeISIP ‘D0 B |Id 40 %04 do} ul) spnpoud sjag J18a1el1s 0z do] :egy ajqel



DE GRUYTER

lley uewny
J0 S3)21ME {SIaMOYy |e1dyIle

‘YylIMaIay]} apew sspdije

3 S19yjeay pasedald ¢joasay)
syed g sdosd Suipu ‘sdiym

$32135-183S ‘SydIIS-Sup|jem 19Yd01d
‘sejjaiquin uns ‘sejjaiq joaiay} 10 1wy ‘payeld
68'0 6£°C T9°0 vl -wn ‘“Jeaspeay ‘4eamjoo syed g JeaSpeay  ‘)9) jou ‘1esaSpesH g9
$9110SS9d0e RIERIE] J0aI3y} siolepn
‘Jnuey R dinba 1e211123)3 ‘9due -ulydew ‘siajloq -84 ‘S)9dAYM I9jem

26'0 1£°T 00°0 B sjed -ndde jestueydsw ‘Aauiydep ‘s101oeal JB3)INN  ‘saulqin} dnelpAH 8
*219 ‘sied ‘s100p

A. El-Haddad

nuep Jelaw  |ejowW 3seq Jo s3)I ‘a1njjuiny 1oy sau
G6°0 S/2°CT9T°0 Q S|RI9 9Seq JO S9IdIMEe B |eloW dSeg -1Me Snoaue)ddsIly  SSully jelew aseqg €8

S9)11X3)

S3110SSadIe 219 ‘AIa 9jeusaldwi

nuey ¢ "dinba 1e211329)3 ‘@aue -ujydew ‘sia)ioq ‘uoi| ‘uea)d
/60 €5°C 90°0 B sjeld -ljdde jeajueydaw ‘Aaurydep ‘s10}0eal JB3INN 0] ‘sau Alauiyoey 8

S9110SSdEe Suneay oy

Jnuepw R dinba 1e211129)9 ‘9aue juswdinba 1d92xa sjejsoayl
$8°0 9%°C 92°0 B sjeld -ljdde jeajueydaw ‘Alaurydepy 21U04123)9 BIMIIBNT 'R SI0ISISAI |BIIIIDT S8

Spooo Jed ‘aunjiuiny

asodind sSuipjing Areunialan “edis

-2dg pajeduqeald  -Ins ‘jejuap ‘edipapy
suod (jlw $SN) (1w $SN) ujes

-3 pom  spodw| suodx3 asueysig -ddgo |Dd VO dnoig uoljIasg 19ydey) 1onpoid SH

50

(panunuod) :eqy 3)qel



51

Picking Winners

DE GRUYTER

*spoo9 asodind-jedads g painjoejnuepy

AlySiH 419Y10 = spooy asodind-1ads g "juep AlYSIH O v'8L = 194eddy 1 $a]11Xa £S1INPOId |RIBUIW = "id "UIW "SIINPO.d Jueld '8 |EWIUY 9]qEWNSU0I-UON = 'id JUld B Uy
SU0) UON $S3ONpoid |eINJNdLISY = *1d "1SY "S}ONpoid paje|ay 8 |edIway) = *d "y ' |eIIWAY) |eId\ JO A|ISOW ape S3)21MY painjaejnuely g S|eIBW = ‘Jnuey B sje1d|y :sdnoig
*(910¢ ANsianlun pieateH Je Juswdo)aAsQ |eUOIIEUISIU| 10§ 193US)) A)IX3)dWOD J1WOU0IT JO SBJJY SY) U0 Paseq SUOlIeINd|ed S J0YINy :392IN0S

nuep lerw JORIBY}  ww Z'0 > SSawydIy}
0€g 81 18°0 €1'T 68°C 1T0 B S|EI9N  9seq JO Sa)dl}ie g |ejaw aseq s3)dipe 3 wniuiwnly - e jo |loj wniuiwnyy 9/
sau jonpoud
|ewiue a)qipa
‘Aduoy ‘s88e sau spnpoid
808¢C 9 18°0 %/°0 6/°T 10°0 *1d *18y sjonpoid Jewjue sjewue AL ‘spnpoid Alleg  djjiw jeanjeu ‘ASym %0
(sesnq
juawdinba 1dadxa) suos
ynuepw Jodsuel} pajeldosse Aemwe.y ‘Aemjies -19d jo podsuesy
1701 00/ 18°0 #6°0 19°C 10°0 @ S|EIBIN B S]9SSOA ‘YeIdIIe ‘SIIIYSA UBY} JAYJ0 SI]IIYSA  J0j S9]21Y3A Jojoly /8
pajeod
10 pajeid ‘pe)d
nuey lelsw ‘ww 009> ‘19931
11zl 9 18°0 ¢0'T 6%°C €0°0 B S|EI9  9seq Jo sd)dljie g |eldW aseq 1991s 3 uol| Juoil pajjol-jeld ¢/
$31105S9208 IERSE]
nuey ¢ “dinba |e211329)3 ‘@due -ujydoew ‘sia)ioq sau
V%4 2 18°0 1T /8T 1IT°0 B sjeld -ljdde jeajueydaw ‘Aaurydep ‘slojoeal JedpdnN  ‘siojouw g sauiSuj 8
s3)d1e g pieogiaded pieoq R saded
*id uld B g Joded ‘1aded jo deids ‘dind jo sapd1ue sau S92
|1 /1 18°0 €8°0 T8'T ¥7#°0 Uy SUO0) UON '@ 91SBM {19Y}0 10 poom jo dind ‘pieoqiaded g 1aded -1je saded g 1aded g¥
J0313Y} d1iqey
g uleh Jieyasioy ]1e3al J0U
€/0CC 9 18°0 980 90°C 90°0 Vel S3]J11B 91IX3) B SI)IIXa]  “Jiey |ewiue |00\ ‘|00M Paquiod JO UIBA TG
(rw $sn)
suod (1w gsn) (MW SSN) utes
-3 plom  spodw| suodx3 asueysig -ddgo |Dd VO dnoig ILTRRETS 19ydey) 1onpoid SH

(panunuod) :eqy 3)qel



DE GRUYTER

A. El-Haddad

52

Ww #7°90% < SSajuweas

1z9‘0C 6 9¢’0 810 €0 Jnuep @ S|eIBI  |eIdW 3Seq JO S3)dIMe R |elaw aseg 1dadxd “199)s Jo uodl jo adid ‘aqn) £/
sqns *239 ‘sa)y x0q ‘Sswayl

76.1°0C 8T 62°0 90°0— 8°0 ‘IdIU)d™B°uUySuo)uoN g 025eqo} ‘suds unaq spooj padid Suppded ‘sisuiejuod pieoq ‘aded 8y
au ‘uejnyad ‘duis

€ew'ee 8 180 €61 TO d 'Y B |edIWayY) 13qqni g sanseld ‘104 ‘w)y “393ys ‘aieyd onseld 6¢
Aijnod

8€0'7T 1 #9°0  /L€'T 00 *1d 18y sjonpoid Jewiue {S|eWIUB AIT  J13SSWOP JO |Bjjo 31qIpa ‘1B ¢

sqns

169%C € €9°0 /S0 T°O ‘id "8y g 0220} ‘syds “IAaq ‘'spooy pidld  Sau ‘suopjesedald pasyjewiuy €¢
saujsnpul (11e3a4) *239 ‘sapid

€99°1¢€ 91 tL0 €71 €0 'd ¥ g |edIWayY)  Ppal|je Jo s|edlwayd 3y} Jo S}Npold  -1q4ay ‘sapidiSuny ‘sapidiidasu| 8¢

6%6°CE 0S /€0 020 60 “Id "UIW “Id "UIW UEICTICR-RINRE]E A4

cev'6e T 07’0 690 00 "id "18Y spnpoud 3)qeiasap uljsaw g Jeaym 0t
$91105s322k R "dinba |e211129]9 sau sdwnd

708°6¢€ T4 68°0 /LTT %0 ‘Jnue B S|eW ‘@dueldde jeajueydsw ‘Alauiyoepy jeay B S19z9344 ‘si0)eiasiay +8

091‘CYy 99 70’1 €5°C 01 JNUB R S|EIBN  |BIdW 3SE( JO SI3)DI}E B |eIaW Aseq S3U |993S 10 UO0I| JO SIPINY €/
sanseld jo

7559y YA/ 8€'0 S€0 90 'd "d B |edWsy) 1aqqni g sonseld ‘saseyded B su1qqoq ‘S1auleIU0) 6€

evETL 70T ¢s°'0 0TT 60 ‘d "4 B |edNWsY) laqqni g saiseld  Jaqqni Jo ‘saih) onjewnaud maN 0¥
spooo asodind (sareya 239

7991/ 44 6¥'0 SO'T T'0 -19dS B juew AlySiH O Sa)d1ue painpejnueW SNOBUE|RISI  ‘43gieq ‘Is|judp 1dadxa) sjeas 76
sausnpul aSesop uj ‘asn 213oe)Ayd

881 /€€ 9/1 0T €T €0 ‘d 'Y ®|edNwWay)  paljje 1o sjearwayd ayj jo syonpoid -oid onnadesay) ‘sjuswedipapy 0€

(ssnw) ujes
syiodxa pliopy  anjep podxy -ddo  |Dd VO dnoig uol}reg 1onpoid SH

*G10¢ ‘syodxa pliom Aq pajysiom 3dAS3 10) S10329S Jodxa 39v4ewdn jepuajod oz doj :qgy d)qel



53

Picking Winners

DE GRUYTER

*(910¢ Asianiun pieareH je JuawdojaA3Q |eUOIIRUIRIU| 10§ 193Ud)) A}Xa)dWOD 1WOU0IT JO SBJ}Y AY} UO Paseq suolje|nd|ed s Joyiny :32inos

162°ST 61 9€'0 €€0 80 "Jnuep @ S|eIS M3l uoljeliwi ‘sjelaw ‘sauois ‘sjiead ey snopdaid jo desds 1o ajsep 1/
$31105S922e g *dinba |eI1I9D *id "UI 239

YA ALY € 8/'0 7S'T 10 Jnuep g S|elIdW ‘@aueydde jeajueydaw ‘Alsurydely ‘ysem ‘uaalds ‘pos o3 Aisuiyoey %8
$91105s322k B "dinba |e21112919 slojelauas

766°ST 1 /.0 #%8'T 00 ‘Jnuep B sjeIPW ‘9dueldde jeajueydsw ‘Alauiyoepy 3 S10J0W 214}29]9 J0j SUed S8
sqns a5eIana(q painoAeyy 10

/%L1 71 8€'0 ¥¥'0 S0 '1d 18y g 022eq0] ‘suds “IAaq “*spooj pidid paualeams d1)0yodje-uou ‘si19lep ZT
sqns 0202 MO] ‘suoljel

79%7‘Q1 7 160 980 10 *id "18y g 02080} ‘sds “IAaq ‘'spooy pidid -edaid Aiep “unoyj ‘eIxs yew 61
Panyds

126°0C 1 #%'0  0S°0 0°0 '1d "8y sjonpoid Jewiue {S|eWIUR AAIT 10 YSaly ‘S|ewiuR SUIAO] JO JBAN ¢

($sn nw) (Ssniw)  ues
syiodxa pliopy  anjep Modxy -ddo  |Dd VO dnoig uol}reg 1onpoid SH

(PenunRuU0d) :qgy AqeL



DE GRUYTER

A. El-Haddad

54

17081 9 S50 0€'1T70 Jnuep B sjelsiy /8
au “aeynyped ‘diis

€eyee T 040 €6'1950 ‘d ¥ B |edNWayd laqqnig soseld  ‘)1oj ‘wiy 19ays ‘ale)d d11seld 6€
sau “1aqqni pley 3dadcxa

066°€T 8 68°0 97°T €0 d "¥ B |edIWaY) 13qqnJ g SJ1ISe|d  13qQgni pasiuedINA Jo SIIUY O
20209 Sujule}

0°st 8 87'0 0C'T 9€°0 *1d "8y sqns 18 022eqo0} ‘suds “IA3q ‘"spooj pidid -uod Spooj Jayjo pue ajej0d0y) 8T

77€'9¢ otT o%7'0 T1/°01%0 ‘1d "18y s3npoid |ewjue {Sjewiue aAl] pind pue asaay) ¥
sausnpul deos 3dadxa ‘uoijeledaid

Y/1°0€ /1 67°0 €6°0 09°0 ‘d ¥ g eIwayd palj|e 10 sjediwayd ayj Jo S)PNpoId  ‘Judse dAIIE ddepns dluesiQ K¢

861°CE 71 8€'0 16°0 %0 *1d 18y sqns g 0370} ‘SudS “IA3q “*Sp0ooy pidid sau ‘suoijesedald pooq 1¢
$9110ssadde g *dinba jeaw) sau sdwnd

708°6€ V4 08°'0 /47T TT0 Jnuep B S|eIdW  -2919 ‘@duendde jesjueydsw ‘Alsulydely 1eay pue si9zaal) ‘siojelasiidy 78
sal10ssadde R “dinba e} *239 21)SaWOp ‘JUaWI)D

[44 304 [44 08'0 8T'CT 490 Jnuep g sjelv  -2919 ‘@duendde jeajueydsw ‘Aisuiydepy Sunzesy yym yuswdinba 514329)3 $8
$31105s320e g *dinba je211) juswdinba JaA19331 ‘uoissiw

6£0°El /T 960 61'T %0 Jnuep B S|eIBW  -29]9 ‘@duerdde |estueydaw ‘Asurydey -suel} A] ‘solpel oj sued S8
soljseld Jo ‘sage

75591 81 ST0 SE0HH0 *d "Y 8 |edWayY) 13qqni g sdiiseld -ydoed pue suiqqoq ‘siauieiuo) 6¢
pasiojulal ‘aejn| 9l

€5€°CS ot 89°0 181980 ‘d ¥ g ewsy) laqqni 3 sanseld jou wiy ‘1@3ys ‘ajed oniseld 6€

€vETL qT I7°0 0C'T 2¢C0 ‘d ¥ B edNway) 1aqqnu g sanyseld J1aqqnu Jo ‘sauhy ojjewnaud maN oy

spoon

asodind-jpdg JLEIETI

6€£°08 /1 0€£°0 S6°0 €20 3 "yuew AlySiH 0 S3]211E pain}dejnuew SNO3UR])IISIN syed pue ainjjuiny 18Yl0 %6

(ssnuw)  ($snnw) ures
syiodxa pjiopy anjep wodx3y  -ddg |Dd VO dnoip ILTRETS Jonpoid SH

*G10C ‘syodxa pjiom Ag pajysSiam eisiun] 10} $10329S Jodxa 39viewdn jeijualod g doj :9y 3)qel



55

Picking Winners

DE GRUYTER

*(InS wIoM-H||IS ueY] J9Y10) INS JRWIUE JO S]IIME SIDUIRIUO0D JBjIWIS pue sSeqpuey ‘spoos |aAel}

‘ssauley pue A19)ppes J0a1ay] S3)21Le pue Sup|SINg ‘Iayiea) ‘sup|s pue sapiy mey = sSqpuey ‘spoos A} ‘SSauley g I19)pPPeS ‘S3)I1ME JI3YIeI) ‘SUDS B SIPIY MBY “I0OMIDYIIM
pue aiem}d|seq ‘sjelajew Suiyeld J1ayjo Jo 10 0}edsa JO ‘MeIIS JO SaINIRINUBL 10D JO SIIIME PUER 0D {|ROdIRYD POOM {POOM JO S3]I1}IB pUB POOA\ = YIOMIIIM

3 91eM]dyseq “1ajew Sullie)d 1y3o ‘ouedsa ‘MeIIS JO “JnUBL Y10 ‘POO “UI0D tAIjama| UoIIeWI J0319Y] S3)d13IE PUB [BI9W SNO1I3Id Ylm pepd S|elaw ‘sjelaw snoidald ‘sauols
snojdaid-1was 10 snojdaid ‘spuead painyind 4o jeanjeN = |Maf uolelW| ‘SelaW ‘Sau0IS ‘S|iead '94eMsSe|S pue sse|S {510npoid djweldd fS|elalew Je)iwis 0 BdjW ‘s0)saqse
‘Juawad ‘19)seld ‘9uojs Jo s3Iy = Sse|S *1d d1weldd ‘sojsagse ‘Juawad ‘1ajse|d ‘duols *Joaiay} sajdiie pue pieoqiaded pue saded ¢pieoqladed so saded jo desds pue ajsem
f|ed)ew 21S0JNJ19d SNoiqy Jaylo jo 1o poom jo djnd = sa)diue g paeoqiaded g saded ‘Jaded jo deids g a1sem £19y1o 10 poom Jo d|nd ‘SaIN}ISGNS 032eq0} PAIN}dIBJNUBW pUue
022eq0} ‘1eSaulA pue sjuids ‘saSelanaq ¢synyspooy pasedald = sqns 1 020eq0} ‘suds “IAaq ‘*spooj pidid Jo a1ay) Sa)d1e pue JIaqqni {Joalay} S9)d13ie pue sdnseid = Jaqqni
B S213SB|d {Sa110SSadIe B Juawdinba 1ed13Ia)d ‘@oueldde jedjueydaw ‘Aldulydew = Sa110ssadde B *dinba |ed11309)9 ‘@duerdde jedjueydaW ‘Aldulyde|y :Suoi}Ias

*spoo$ asodind-je1dads pue painyejnuew

AlysSiy 1ay3o = spoog asoding-12ds g yuep AjySiH 0')o1edde pue sa)13xa) = 8] ¢s3onpo.d |esduiw = “1d "ully ‘s}donpoid juejd pue |EWIUR 9]qRWNSUOI-UOU = *1d JU]d B "UY SUOD
uop ‘synpoud jeinynouse = *id *18y "s}anpoid pajejal pue |eIIWAYD = "d "y B [EIIWAY) {|RIdW JO A]}SOW SpewW SI|dIHEe painjdejnuew pue sjelaw = ‘Jjnuely B sjels :sdnoin
*(910¢ ANsianiun pieatey je Juswdolaaaq Jeuoljeulalul 4oy 19jua)) AJxajdwod J1wouod3 Jo Sejly ay) uo paseq Suolje|ndied s Joyiny :92inos

Sau ‘poo|q pue |ejjo jeaw

€/9'%1 0 6%7°'0 TT'110°0 *1d "18y sqns 3 022eq0} ‘SUds “*1A3q “spooy pidid ‘Jeaw pansasald Jo patedald 91
*ld sa)d13e g pieoqsaded g Jaded ‘yaded *219 ‘s)9}jed) ‘sainyd

1781 C 89°0 €%'T 8T°0 13Uld B "Uy Suo) uoN jo deids B 9)sem $19yjo 10 poom jo ding -01q ‘s)00q Sulpeal pajulld 6%

16C°ST S 72°0 €€0 8€°0 "Jnuepy B sjerw ‘ImMa[ uoljeliw| ‘sjelaw ‘sauois ‘sjiead jelaw snojdald jo desds 1o aysep 1/
$31105s922€ B "dinba Jeduy spnpoud jesauiw ¢33

VA 7ML 2 /9'0 TS'T 0€°0 Jnuely B S|eIBW -39 ‘sauerjdde jedjueydaw ‘Aisuiydepw ‘ysem ‘uaalds ‘uos oy Aauiyde 8
11e124 Jou (peatyl Suimas

7€8°GT 1 %60 19°1 S0°0 Vel S3)213e 3]11X3) pue S3)1IXa| jou) uieh juswely d13BYUAS #g
sajyo.d

GE6'ST 0T G650 O%'T 020 "Jnuep B sjew |elaw aseq Jo sa)dI}e pue |e}RW aseg pue spol ‘sieq wniujwny 9/
juawdinba ypodsuelny *219 ‘sa12hd10j0W ‘S3)2AD

PAIBID0SSE pUB S]3SSAA ‘YeIdIIR ‘SAIIYIA -1q JO S3110SSdIIE pue S}ied

(Ssnnw)  ($sniw) ures
spodxa pliopy anjep podx3y  -ddg |Dd VO dnoig ILTRETS Jonpoid SH

(p3nuiu0d) :9y 31qel



56 —— A.El-Haddad DE GRUYTER

Product Complexity Index (PCI)

The PCI ranks products by the amount of capabilities or know-how necessary to
manufacture them. Products such as chemicals and machinery are highly complex
because they require a sophisticated level of productive knowledge and typically
emerge from large organisations, where a number of highly skilled individuals interact.
Whereas products such as raw materials or simple agricultural products require only a
basic level of know-how and can be produced by an individual or family-run business.
More specifically, the PCI ranks products by their complexity. Product complexity is
determined by calculating the average diversity levels of countries that make a specific
product, and the average ubiquity level of the other products that these countries make.
Analogously, we define a PCI; because of the symmetry of the problem, this can be done
simply by exchanging the index of countries c with that for products p in the definition
in Derivation Al. Hence, PCI is defined as:

—

PCI = &, a

stdev (6)

= eigenvector of My, associated with the largest eigenvalue

(Hausmann, Hidalgo et al. 2014).
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