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Gerd Miiller
Director General of UNIDO

Promoting sustainable industrialization (SDG 9)
means promoting a virtuous circle of continuous
growth, harnessing economies of scale, driving
technological innovation and creating backward
and forward linkages to other sectors of the econ-
omy. Closely connected to sustainable industrial-
ization, SDG 8 stresses the importance of eco-
nomic diversification based on technological
upgrading to boost productivity. Diversification is
an integral part of the industrialization process. It
lets countries expand their range of goods pro-
duced and to add value to their current export
basket. This is particularly relevant for developing
countries, which often heavily rely on a small
number of basic agricultural commodities, energy
sources or unprocessed minerals, while only pro-
ducing a limited variety of manufactured goods.
Through its research and policy advisory ser-
vices, UNIDO assists Member State governments
not only in identifying and setting targets, but
also in facilitating the achievement of those ob-
jectives. The Global Policy Facility, an innovative
funding mechanism, gives UNIDO more flexibility
to respond to Member States’ request for support.
UNIDO leveraged this technical cooperation
mechanism to assist the Government of Peru in

consolidating the country’s diversification policy.

The analytical tool DIVE (Diversifying Industries
and Value Chains for Exports) is one of UNIDO’s
innovative research services. It was developed in
collaboration with prestigious academic institu-
tions to enable policymakers to make informed
decisions on industrial diversification policies.
The successful collaboration between UNIDO and
the Government of Peru in applying the DIVE tool
through the Global Policy Facility is an impressive
example of innovative partnership generating
concrete and actionable evidence for informed
decision-making.

In this era of multiple crises and the urgent
need to accelerate progress towards the achieve-
ment of Agenda 2030, policymakers need robust,
rigorous, yet user-friendly information for effec-
tive decision-making. In line with the spirit of our
motto Progress by innovation, | reaffirm UNIDO's
commitment to our strategic partnership with the
Government of Peru and other countries in the
Latin America and Caribbean region. We will con-
tinue expanding our support for their industrial-
ization agendas, offering practical solutions that
drive sustainable development and create a pros-
perous future for all.
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Historically, micro-, small and medium-sized en-
terprises (MSMEs) have played a fundamental role
in Peru’s inclusive economic development. Today,
these firms represent 99.4 per cent of the coun-
try’s business sector, contribute 21 per cent to
gross domestic product (GDP) and employ over 60
per cent of the economically active population.
These factors make MSMEs the most effective ve-
hicle for increasing growth and reducing poverty,
thereby assigning them a special economic and
social role in driving Peru's development.

Over the years, | have recognized the impor-
tance of formulating clear and viable policies
based on adequate and reliable evidence as a de-
termining factor for their effective implementa-
tion. Therefore, within my role to serve my coun-
try, | have been promoting the management,
analysis, and facilitation of evidence for decision-
making in alignment with promoting MSME devel-
opment.

The study we have prepared jointly with the
United Nations Industrial Development Organiza-
tion (UNIDO) provides insights on potential tar-
gets for Peru’s economic diversification policies
based on viability criteria, and highlights oppor-
tunities for productive development. These in-
sights will undoubtedly facilitate a better under-
standing of the underlying reasons why our
export basket has evolved towards a higher level
of complexity over the last 24 years. The pursuit of
enhanced quality and innovation standards has
enabled greater participation in global value
chains. However, plenty of work still lies ahead,
considering that large enterprises currently pro-

Ana Maria Choquehuanca
de Villanueva

Peruvian Minister of
Production

vide the highest contribution to GDP, a scenario
resulting from the extensive productivity gaps be-
tween the sizes of Peru’s enterprises.

The Ministry of Production has invested sub-
stantial efforts to generate evidence within the in-
dustrial sector in close collaboration with UNIDO
through the Programme for Country Partnership
for Peru (PCP Peru). This specialized analysis, con-
ducted within the context of PCP Peru, will un-
doubtedly significantly enhance our understand-
ing of the national and regional productive
potential of our country. The findings of this anal-
ysis will contribute to the formulation of improved
policies for productive development, with a cen-
tral focus on the well-being of citizens and the
promotion and sustainability of companies in
Peru.

Each of the conclusions presented in this docu-
ment is of particular relevance given the current
circumstances. They suggest an approach aimed
at eliminating bottlenecks and boosting the pro-
ductivity of enterprises, especially MSMEs. | am
convinced that the findings uncovered by this
study will allow the public sector, the private sec-
tor, and academia to make more focused and ef-
fective decisions.

I am honoured to reaffirm our commitment, as
the Government of Peru, to continue to tirelessly
provide our timely support to the sustainable de-
velopment of our country. | firmly believe that we
can build a more just and equitable country and
increase opportunities through public services
tailored to meet the excellence expected by our
citizens.
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Diversification policy and structural change

Structural transformation is a key driver of sus-
tained economic growth. The transformation of
economic systems is a dynamic process during
which new and more sophisticated products are
added to the country’s export basket. This trans-
formative process does not evolve ‘naturally’ but
is the result of a progressive acquisition of a
larger and more refined set of production capaci-
ties. Market forces play an important role, with
private economic agents reacting to price stimuli
and to opportunities, consequently engaging in
behaviours that drive productive transformation
(e.g. investments, specialized training, cost-dis-
covery activities). Yet widespread market fail-
ures—such as those prevalent in developing
countries—often lock in countries’ current spe-
cializations and prevent structural change. Active
public policies, such as diversification, industrial
and innovation policies, could play a crucial role
in promoting productive and sustainable diversi-
fication.

When we look at countries that have had a suc-
cessful productive transformation, we find that
they did not follow a single one-lane road but
pursued different paths towards structural trans-
formation. Many countries adopted a sector-neu-

tral approach—often labelled horizontal policies—
which generally aims to facilitate the emergence
of new productive capabilities (e.g. human capital
or entrepreneurial talent) or to reduce/remove
bottlenecks that are common to many economic
sectors (e.g. trade barriers and costs, red tape, ac-
cess to credit). By contrast, vertical policies, i.e. se-
lective interventions that promote specific prod-
ucts or sectors, have been ‘taboo’ due to the
innate difficulties and risks faced by governments
that target the ‘right’ sectors and design and im-
plement the ‘right’ policies. The stories of suc-
cessful productive transformations around the
globe suggest that the taboo of adopting vertical
or selective policies is not completely unjustified
(Inter-American Development Bank, 2014). Hori-
zontal policies are crucial for creating the socio-
economic fabric that weaves diversification, but
might not suffice on their own to promote diversi-
fication. Even the case of Chile—often considered
a champion of positive integration in the global
economy—is indicative of the limits of an almost
exclusive reliance on sector-neutral horizontal
policies. Chile’s economy has deindustrialized in
recent decades and the country’s export sector,
which was the engine of Chile's growth for many

Figure 1| Commodity exports as share of all allocated product exports

2019-2021

2012-2014

84% 85% 86% 87%

Peru

Source: UNCTAD. State of Commodity Dependence 2023.

88% 89% 90% 91% 92%

Chile


https://www.un-ilibrary.org/content/books/9789210027793;jsessionid=Q-5XdfBRXqvDVWEqWh3HmRkxzeX4apvMv9nhiwB2.unlive-10-240-11-190
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years, has failed to significantly diversify (Bril-
Mascarenhas and Madariaga, 2019)."

Diversification is particularly important for
countries such as Peru which are highly special-
ized in a few products, mostly in the primary sec-
tor (Figure 1).

Well-designed vertical policies based on an ex-
plicit assessment of risks?, as well as on the po-
tential benefits of targeting, could be fundamen-

tal in promoting structural transformation
through diversification of the production base.
The implementation of Peru’s National Productive
Diversification Plan (Ministerio de la Produccion,
2014) builds on these considerations, in particular
with the action line aimed at facilitating “the
emergence of new engines of the Peruvian econ-
omy. It means providing public goods that foster
the emergence of new industries and correcting
market and State failures which deters their
growth”.

The need to define priorities and UNIDO's tool DIVE (Diversifying
Industries and Value Chains for Exports)

Recent contributions highlight the definition of
priorities in industrial policy as an important tool
for promoting sustainable economic diversifica-
tion (Inter-American Development Bank, 2014; Al-
varez and Huamani, 2017). Such tools can help the
Government of Peru select potential targets for
vertical as well as for horizontal diversification
and industrial policies.

We apply UNIDO's DIVE methodology to arrive at
findings to inform Peru’s policy strategies:

1. by assessing the current level of diversifica-
tion of Peru’s economy with the specific aim of
analysing its level of complexity and vulnera-
bility;

2.by studying the characteristics of recent
changes in the composition of Peru’s produc-
tion basket. This allows us to assess the ability
of Peru’s economy to diversify away from its
initial specialization relative to other coun-
tries with a similar level of development;

3.by identifying sets of products/sectors that
represent both desirable and feasible targets
for diversification policy. The DIVE tool identi-
fies so-called ‘short jumps'—or products that
are not yet being exported with a strong spe-
cialization but that require productive capa-
bilities that are likely already available in the
Peruvian economy—as well as ‘long jumps’ -
or products that represent novel areas for
structural transformation. The DIVE tool con-
siders the degree to which a country’s diversi-
fication strategy is feasible for this latter set of
products, which generally represents a more
Interesting pathway towards structural change
(Hidalgo et al., 2007).

The process of prioritization as a first step in the
formulation of diversification policies is gaining
momentum across developing and emerging
economies. Recent analyses have been carried
out in Peru and other Latin American countries

Bril-Mascarenhas and Madariaga (2019) report that “while in 1983, 65 per cent of Chilean exports were minerals, that proportion
remained close to or above 60 per cent throughout the 2000s and 2010s; the share of raw mineral exports grew steadily vis-a-vis
processed ones, especially in the 2000s and 2010s. Unprocessed commodities more broadly rose from about 25 per cent of the
export basket in 1983 to roughly 40 per cent in the 2000s and 2010s". The reconstruction of the political and institutional
process around industrial policy in Chile, according to Bril-Mascarenhas and Madariaga (2019), suggests that selective policies
such as the well-known case of the rise of the salmon industry—which the Fundacion Chile played a crucial role in—are the
exception rather than the rule. The only significant vertical approach to industrial policies was the identification of a potential
cluster promoted by the Consejo Nacional de la Innovacion para la Competitividad (CNIC).

2The adoption of selective industrial policies is clearly associated with risks, particularly in countries with weak institutions.
Prioritization tools based on sound methodologies can help limit some of the risks (for instance, pressure by lobbies and
excessive discretion in targeting), but the quality of institutions is essential. Government interventions reduce some risks of
failure that private actors might face in developing a new industry/sector, but do not reduce all risks of failure. On the other
hand, State involvement might also generate new risks such as market distortions, policy capture and corruption. For a com-
prehensive discussion of the risks of selective policies, see the report of the Inter-American Development Bank (2014).



(see Alvarez and Huamani, 2017 and Inter-Ameri-
can Development Bank, 2014 for references on the
experience of Chile, Colombia and Mexico)3 The
DIVE tool adopts the innovative methodology re-
cently developed by UNIDO based on Coniglio et
al. (2021) to better assess the feasibility of special-
ization in a given product/sector. Contrary to most
recent approaches—which a priori define ‘unre-
lated diversification™ as being unfeasible, hence
discourage any ambitious diversification and in-
dustrial policies that target ‘long jumps'—the DIVE
approach suggests that countries could poten-
tially succeed in targeting some unrelated prod-
ucts (namely those for which the set of ex ante
productive capabilities matters less) and, in fact,
these new specializations might be desirable for
broadening the set of Peru’s capabilities and for
boosting both the country’'s economic perfor-
mance and structural change of its economy (see
Box 2 for the main differences between the DIVE
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tool's approach and those adopting the standard
approach developed by Hidalgo et al. (2007) and
Hidalgo and Hausmann (2009), which the Peru-
vian Plan Nacional de Diversificacion Productiva,
among others, is rooted in). Long jumps might in
fact be instrumental for defying a country's static
comparative advantage to upgrade its industry
and promote society’s long-term well-being.

In addition, the DIVE tool provides a set of prod-
uct-level characteristics for each of the potential
target products/sectors (listed in Chapter 4 of the
report) which might inform the desirability of Peru
to explore these paths of diversification (com-
plexity, feasibility advantage vis-a-vis competitors,
recent trends in global demand, number of coun-
tries with a specialization in the product, Peru's
export potential measured as a weighted import
penetration index, etc.).

A snapshot of the main findings and results

- Peru’s export basket—identified as the set of
products with a revealed comparative advan-
tage (RCA) higher than unity for at least two
years out of a total of three years—consists of
153 products in the Harmonized System 4-digit
nomenclature. The country’s export basket is
characterized by a low level of product so-
phistication—the index captures how ad-
vanced or complex Peru’s production is, prox-
ying the level of productivity associated with
the country’s bundle of products—equal to
USD 9,706 in the period 2017-2019. This figure
is well below both the world average (USD
15,064) and the average of upper middle-in-
come countries (USD 14177).

- The overall level of country vulnerability to
competition from other countries is high.
Peru’s current export specialization ranks
among the 30 per cent most vulnerable coun-
tries (73rd percentile of world distribution).

The set of products Peru specializes in con-
sists of goods with a relatively ubiquitous spe-
cialization, and which recorded a high number
of new entries over the period 1995-2019, with
a relatively low entry barrier as measured by
the high degree of path departure.

- During the period 1995-2019, Peru’s economy
specialized in 52 new products (presented in
Table 2), a figure that is slightly below the
mean of the 32 countries that belong to the
same income group as Peru. These new en-
tries in the country’s export basket accounted
for approximately USD 4.7 billion, i.e. 8.3 per
cent of total exports in the last year consid-
ered.

- Peru’s export basket has evolved towards a
higher level of complexity. The level of product
sophistication of the majority of new entries is
greater than Peru’s current export basket
(EXPY in 2019 was equal to USD 9,706); the av-

3Chapter 4 compares the DIVE approach and the prioritization exercise carried out by the PRODUCE team of the Peruvian gov-
ernment, which follows the methodology developed by Alvarez and Huamani, (2017).

“Unrelated diversification is generally referred to as the targeting of products/sectors in which a country currently does not
have a latent comparative advantage, i.e. a product that is ‘distant’ from the current set of available production capabilities.
We explain this and other key concepts in detail in Chapter 2 and in Appendix B.
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erage gain in complexity was equal to USD
3,682.

- Peru entered specializations alongside a sig-
nificantly higher number of competing coun-
tries.

- The development of the country’s export bas-
ket indicates a relatively high capacity of
Peru’s economy to jump far across the Product
Space (PS). The average relatedness of new
entries with the country’s initial export spe-
cialization was lower than that of the global
economy and of other upper middle-income
countries.

- In terms of structural dynamism—a composite
index of a country’s ability to diversify away
from its initial comparative advantage—Peru
fares well compared to other countries at a
similar level of development with an index of
0.664, placing the country in the 87th per-
centile of the distribution.

- High regional disparities are evident in all
above dimensions, with dynamic coastal areas
in Peru, in particular Lima, and a less diversi-
fled and more structurally vulnerable interior.
- Inapplying the DIVE tool, four sets of potential
targets for diversification policies are selected
based on feasibility and desirability criteria. A
set of useful indicators is reported for each of
these products to better assess their potential
and strategic value and to derive information
on regions with a potential advantage in de-
veloping specializations in the given products.
More precisely, the different sets of target sec-
tors are categorized as follows (see Chapter 4
for further details):

- Short jumps with a high path dependence
and many competitors. These products be-
long to Peru’s potential diversification
space and have a high degree of path de-
pendence, i.e. products for which an econ-
omy’s initial capabilities matter for the ac-
quisition of a new specialization, and
which are characterized by a high degree
of proximity (or relatedness) with the
country’'s current export basket. In other
words, these are targets with the highest
level of feasibility for Peru’s economy (i.e.
lower risks related to missing productive

capabilities). In addition, we employ two
criteria that enhance the targets’ strategic
value: i) a positive relatedness gain (or ad-
vantage), namely a condition that ensures
that the product is more closely related to
Peru’s export basket than to that of other
countries with a similar level of develop-
ment (upper middle-income countries); ii)
a large number of countries that already
have a specialization in the given product
(a proxy for a relatively low entry barrier
for Peru).

Short jumps with a high path dependence
and few competitors. These are products
with the same features as those described
above but have only a limited number of
competitors or countries with a compara-
tive advantage in the product. A low num-
ber of competitors means a potentially
high desirability due to lower competition.
It also means that entry barriers might be
relatively high (lower feasibility).

Long jumps with a high path dependence,
low relatedness and relatedness advan-
tage. These are products in Peru’s poten-
tial diversification space that have a high
degree of path dependence, i.e. products
for which the economy’s initial capabilities
matter substantially for the acquisition of
a comparative advantage in those prod-
ucts, and which are characterized by a low
degree of relatedness with the country’s
export basket. In other words, these prod-
ucts are relatively far from Peru’s current
export basket and the feasibility of acquir-
Ing a specialization is hence relatively low.
These targets—when we consider Peru’s
current specialization basket—are more
ambitious. With the aim of diversifying
away from the current comparative advan-
tage, these products are particularly inter-
esting but are typically excluded from the
standard policy approach (for example,
the PS approach). Although these targets
are more ambitious, we include products
in this set for which Peru’s economy still
has some strategic advantage compared
to other upper middle-income countries.



We use the existence of a positive related-
ness gain as an additional criterion, which
suggests that Peru is more closely related
to these products than other countries at
a similar level of development.

Long jumps with low path dependence,
high frequency of new entries and few
competitors. These products are potential
diversification targets for Peru and have a
low degree of path dependence as well as
a high observed frequency of entry in the
global economy. The combination of these
two features suggests that the low initial
relatedness with Peru’s current export
basket is not a constraint for the develop-
ment of a specialization in the product. In
fact, we observe that many countries—
even those with an unrelated initial spe-
cialization—have succeeded in acquiring a
comparative advantage in the product.
Moreover, these products might be of par-
ticular interest as a policy target, provided
that they possess other characteristics
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(e.g. complexity, positive spillovers, strate-
gic sectors), thus making them desirable
for Peru.

- A comparison between the prioritization de-

termined using the DIVE and the PRODUCE
methodologies (Alvarez and Houmani, 2017)
reveals an overlap of 21 products. These com-
mon targets are likely to have highly interest-
ing feasibility and desirability features.

- The prioritization exercise, as highlighted by

the Inter-American Development Bank (2014),
is a useful first layer of analysis that provides
guidance on the trade-off between feasibility
and desirability of alternative targets or rein-
forces/confutes the targets identified by PRO-
DUCE using alternative methodologies. A sec-
ond layer of analysis after potential
opportunities for diversification have been
identified should focus on the precise identi-
fication of market failures and bottlenecks,
and calls on policymakers to analyse the spe-
cific markets/sectors together with relevant
private sector actors.
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The Peruvian economy in the global production space.
Current trends in export specialization and potential
targets for diversification policies

Economic diversification is a key goal in develop-
ing countries’ policy agendas in the light of chal-
lenges as well as opportunities related to their
participation in the global economy. Diversifica-
tion is not only crucial for reducing the degree of
vulnerability to internal and external shocks, but
also for promoting structural change and conse-
quently, higher levels of productivity and societal
well-being. By adding new products to a country’s
export basket, a wider and more differentiated set
of productive capabilities can be re-combined to
develop additional new or better products, thus
contributing to the country’s improved long-term
economic performance. The manufacturing sector
plays a decisive role in shaping the economic de-
velopment of low- and lower middle-income
countries as confirmed by Sustainable Develop-
ment Goal 9 (SDG 9) “Build resilient infrastructure,
promote inclusive and sustainable industrializa-
tion and foster innovation”. In the Lima Declara-
tion, industrialization is identified as the driver of
development by increasing productivity, creating
jobs and generating income, indirectly contribut-
ing to poverty eradication and addressing other
development goals.

Peru, like most developing economies, is spe-
cialized in a limited bundle of products, mainly in
the agricultural or extractive sectors. Such prod-
ucts are produced and exported by many other
competing countries (ubiquitous products). The
Government of Peru launched the National Plan
for Production Diversification (PNDP)°, led by the
Ministry of Production (PRODUCE), to promote the
diversification of the country’s production struc-
ture. A prominent role has been given to the goal
of facilitating the emergence of new engines of
growth in the Peruvian economy in line with the
Hausmann and Rodrik (2003) framework for eco-
nomic diversification.

Along these same lines, UNIDO recognizes that
the promotion of production of a highly diversi-
fied set of products—mainly high value-added
products that are often present in the export bun-
dle of a relatively more developed country—is im-
portant. Economic diversification is an opportu-
nity for commodity rich countries, such as Peru,
which have registered growing financial surpluses
as a result of the 2002 commodity price boom. Ad-
ditional resources from the extractive sector can
generate the potential to support an investment
programme in industrial diversification, not nec-
essarily at the expense of the resource sector (as
prices are likely to remain robust for some years
to come) but as complementary to it (UNIDO,
2012).

Using the DIVE tool, this report aims to support
the design of diversification policies by providing
a comprehensive assessment of Peru’s current
position and of recent dynamics in the global pro-
duction space (PS) as well as useful information
to identify potential targets for these policies.

The road to diversification: An application of
UNIDO’s DIVE tool to Peru

While there is strong consensus on the need to
promote diversification, there is little agreement
on how to design and implement diversification
and industrial strategies. The first fundamental
step of a successful policy is an analysis of the
current productive landscape, in particular the
features of the existing export and production
basket and its recent trends.

The key question we aim to answer is which di-
rection diversification should follow and specifi-
cally, whether it is desirable to exclusively diver-
sify in new products that rely on the set of
capabilities that have already been developed

>The details on the PNDP are available at https://www.mesadeconcertacion.org.pe/sites/default/files/archivos/2015/docu-
mentos/11/mp_plan_nacional_de_diversificacion_productiva_2014.pdf
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and that are linked to available endowments (re-
lated products) or, on the contrary, whether it is
feasible to develop new specializations in prod-
ucts that have a limited degree of similarity with
the country’s existing production structure (unre-
lated products). In fact, whether to aim at ‘short
jumps’ by targeting specialization in related prod-
ucts, or at ‘long jumps’ by promoting the develop-
ment of a comparative advantage in unrelated
and more ‘distant’ products, is a crucial element
of policy design, which has often been addressed
but with little empirical guidance and rigour.

The DIVE approach is based on a comprehensive
analysis of the degree to which potential new spe-
cializations, i.e. all products that are not part of a
country’s existing export or specialization basket,
could realistically be developed in the near future,
even in countries that currently do not seem to
possess the required set of productive capabili-
ties (as proxied by the current existence of related
products in the export basket that use similar ca-
pabilities). We define products as ‘path-depen-
dent’ when—based on an analysis of world trade
data of the last 25 years—the development of a
new specialization in that product is only likely to
occur if the country is already specialized in re-
lated products that ‘share’ similar production ca-
pabilities. The main implication from a policy per-
spective when products are highly path-
dependent is that it is unlikely that diversification
policy will be successful, unless the country al-
ready has a specialization in related products. In
other words, what a country currently produces
and exports has an influence on target products
that are path-dependent and on defining feasible
paths for future diversification. On the other
hand, a large number of potential products can be
‘path-departing’ or ‘path-defying’ as specializa-
tion in those products has only occurred in coun-
tries with an initially unrelated export basket.
Contrary to most recent approaches which a priori
define ‘unrelated diversification’ as unfeasible—
hence discouraging ambitious policies targeting
‘long jumps'—the DIVE approach suggests that
countries could succeed in targeting unrelated

products that are path-departing and that in fact,
these new specializations might actually be desir-
able to broaden the country’s set of capabilities
and to boost economic performance.

The application of the DIVE tool to Peru seeks to
answer the following questions:

1. How diversified is Peru’'s economy? How vul-
nerable is its current specialization to external
competition?

2.What are the main features of diversification,
l.e. the addition of new entries in Peru’s econ-
omy over the last 25 years? Has Peru been
able to diversify away from its initial compara-
tive advantage?

3.Given the current structure of Peru's export
basket, what are feasible and at the same time
desirable paths for future diversification?

Structure of the report

This report is structured as follows. Chapter 1 in-
troduces the key elements of the analysis for us-
ing the DIVE tool. The main concepts, new metrics
and methodologies are presented in an intuitive
and accessible way. The methodological details
are available in the Appendix. The main features
of Peru’s export basket, such as its degree of di-
versification/concentration, sophistication and
structural vulnerability, are analysed in Chapter 2.
Chapter 3 presents an analysis of products that
have been added to Peru’s export basket since
1995. This allows for an assessment of Peru’s abil-
ity to diversify its economy towards goods that are
relatively unrelated compared to the economy’s
initial comparative advantage, i.e. of Peru’s struc-
tural dynamism. Chapter 4 focuses on potential
targets for future diversification policies identi-
fied using the DIVE tool and categorized into four
different groups based on a set of identification
criteria. Chapter 5 concludes with some final re-
marks. The report also includes several boxes with
product-level information that can be derived
from the DIVE tool.
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Box 1| Progress in productive or industrial development in Peru

Low productivity is often the unintended result
of a host of market and government failures that
distort incentives to innovate, thwart the expan-
sion of efficient firms, and promote the survival
and growth of inefficient ones (Banco Interamer-
icano de Desarrollo, 2010). Such state and market
failures are more acute in low-income
economies—including Latin America—and are
one of the key explanations for the relatively low
levels of productivity

The Ministry of Production (hereinafter PRO-
DUCE) has been committed to policies aimed at
increasing productivity and promoting produc-
tive diversification for nearly 10 years. In 2014,
the “National Plan for Productive Diversification
was approved” through Supreme Decree No. 004-
2014-PRODUCE. Under the framework, temporary
public-private working groups were created with
the objective of identifying and removing bottle-
necks that affect productivity in different sectors
or very specific productive factors called Mesas
Ejecutivas (PRODUCE, 2016), which in Latin Amer-
ica are considered one of the few productive de-
velopment tools that are particularly suitable for
solving coordination problems (Ghezzi, 2019).

All these efforts reinforced the strategies and
actions required for boosting productivity, espe-
cially with reference to highly fragmented mar-
kets or industries. To hone the efforts, especially
those aimed at improving the industrial sector’s
productivity and competitiveness, PRODUCE, to-
gether with various public and private stake-
holders, took the lead in developing the first Na-
tional Industrial Development Policy®
(hereinafter PNDI), with the vision that Peru’s
manufacturing industry will be more competitive

and have greater added value by 2030, achieving
a share of betweenl4 per cent (expected sce-
nario) and 16 per cent (best case scenario) of na-
tional GDP.

The PNDI addresses structural gaps within the
industrial sector, a sector which over the last five
years has, on average, accounted for 12.5 per cent
of the national GDP, 8.8 per cent of national em-
ployment, and 15.8 per cent of total taxes collect-
ed.” The industrial sector has witnessed a sig-
nificant decline in productivity over the last
decade. In 2017, an average Peruvian worker in
the industrial sector generated USD 261008, half
of what an equivalent worker in Chile generated.
This value has been decreasing, as the industrial
sector’s labour productivity in Peru fell by 7.4 per
cent between 2015 and 2017, from USD 28.200 to
USD 26100.° Likewise, productivity varies widely
depending on company size; in 2019, micro-en-
terprises achieved only 5.5 per cent of the pro-
ductivity of large companies.® Likewise, Peru’s
industry exports low value-added goods, with 90
per cent of the country’s exports falling into the
category of primary manufacturing and only
around 10 per cent into the medium- and high-
technology goods category.”

Internationally, countries such as Colombia,
Mexico and Chile, have promoted national com-
petitiveness and productivity policies; in fact,
there is growing global consensus on the need to
promote this type of initiative. On the other
hand, the challenges and opportunities of a
modern industrial policy in the post-pandemic
context mark a trend towards industrial develop-
ment characterized by digitization, technology
and industrial resilience, as well as the neces-

¢ PRODUCE approved in November 2022, through Supreme Decree. N° 016-2022-PRODUCE, the National Industrial Develop-

ment Policy.

7 Calculation made by PRODUCE - Policy Directorate, considering statistical information obtained from BCRP, INEl and SUNAT.

Real GDP at millions of Soles of the year 2007.
8 In PPP (USS international prices).

° Calculation made by the Policy Department of PRODUCE, based on statistical information from the Central Bank of Chile

and the Central Bank of Peru.

0 Calculation made by PRODUCE - OGEIEE - Office of Economical\ Studies, based on the Encuesta Nacional de Empresas

(INEI, 2019).

" Calculation made by the Policy Department of PRODUCE, based on CEPAL (2020). SIGCI — Sistema Grafico de Comercio

Internacional.
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sary pursuit of greener industries. In the context
of climate change, experts recommend develop-
ing eco-friendly infrastructure; sustainable
buildings; invest in education, training and natu-
ral capital; big data analytics, cloud computing
and 3D printing, which are all included in the
PNDI.

Accordingly, the PNDI includes the following
four priority objectives (PO):

1. PO 01: Increase the productivity of manufac-
turing sector companies by 35.2 per cent
compared to the base year (2019);

2.PO 02: Increase the complexity of manufac-
tured products in manufacturing sector com-
panies, with the goal of achieving a share of
15.9 per cent of medium- and high-technol-
ogy products in manufacturing exports by
2030 compared to 10.3 per cent in the base
year (2019);

3.PO 03: Increase the share of adequate indus-
trial productive infrastructure and special-
ized services for manufacturing companies;
and

4.PO 04: Improve the quality of the institu-
tional and regulatory environment for the
development of manufacturing activities;
which will be implemented through services
aimed at meeting the needs of its target pop-
ulation, for which national compliance stan-
dards have been established.

PRODUCE has taken the necessary actions at
the strategic level to properly implement the
PNDI. For example, PNDI activities are being in-
corporated into the sector's strategic planning
instruments. It is expected that PRODUCE's Mul-
tiannual Sectoral Strategic Plan (PESEM) will be
approved by December, and which will incorpo-
rate the PNDI.

Furthermore, sectoral strategic agendas for the
development of sustainable medium- and high-
technology industries such as electromobility
are being devised. At the governance level, a sec-
toral working group has been set up to coordi-
nate the gradual provision of PNDI services by

favouring prioritized companies, with the aim of
ensuring specific and measurable results.

On the other hand, at the regional level, oppor-
tunities for dynamic public-private interaction
have been created in three of the country’s re-
gions based on the model of the Mesas Ejecuti-
vas created under the framework of the PNDP, in
which under the leadership of the regional gov-
ernment and the active participation of compa-
nies, "working agendas for industrial productive
development" have been developed. It is ex-
pected that the productive agendas of seven re-
gions with industry presence will be approved
through regional ordinances this year.

The aforementioned productive agendas will
include the prioritization of strategic sectors at
the national level. A gap analysis and an analysis
of the root causes will be carried out, a proposal
and prioritization of actions to boost them will
be prepared. There is growing international
recognition of the importance of specific vertical
interventions to address bottlenecks (Agosin et
al,, 2014). UNCTAD (2018) asserts that there is in-
creasing agreement that structural transforma-
tion does not occur on its own, but requires
proactive policies that facilitate a transition to
new sectors and activities with both higher pro-
ductivity and added value, and to simultane-
ously promote inclusive and sustainable devel-
opment.

Although there are multiple needs at the na-
tional level, it is expected that through vertical
interventions that meet the needs and specifici-
ties at the regional level, the prioritized strategic
sectors will have access to the necessary capaci-
ties, that is, the necessary assets and skills, to be
successfully produced in relation to other coun-
tries (“revealed comparative advantage”), gener-
ating more employment and income.

In short, the business sector and the State
have committed to working together to achieve a
more competitive Peruvian industry, with greater
added value and which generates better devel-
opment opportunities for families in Peru in an
inclusive and sustainable manner.
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Informing diversification policies: UNIDO'’s DIVE tool

The primary aim of UNIDO’s DIVE tool, which is
briefly described in this chapter® is to provide
strategic direction to the design of industrial and
export diversification policies.

Using novel insights on the development of pro-
ductive specializations in the global economy
from the last three decades, the country-level
analysis presented in the following chapters was
developed based on three logical steps:

Step 1. Analysis of the country’s current special-
ization and its structural vulnerability

The first component of the DIVE tool provides in-
formation on the country’s current export basket,
l.e. the products in which a country has a revealed
comparative advantage (RCA) (or specialization).
The analysis of ‘where we are’ is fundamental for
assessing ‘where can we possibly go' in relation to
a country’s diversification strategies. One of the
key concepts developed by the DIVE tool is ‘vul-
nerability’. Peru’s current export basket is as-
sessed using a product-level index of vulnerability
which measures how ‘easy’ it is for other coun-
tries to develop a specialization in the products
Peru’s economy has a current comparative advan-
tage in. The index of vulnerability is built using
data on the product-level degree of path depen-
dence® and the frequency of new export special-
izations in the product in the world economy™
over the last 25 years.

By weighing the significance of each specializa-
tion in Peru's export basket, we can determine
country-level structural vulnerability, which pro-
vides a synthetic assessment of how contestable

Peru’s current position in global trade is. The an-
swer is straightforward: the more specialized a
country is in products with a low entry barrier, the
more vulnerable the country’'s export basket is to
international competition. This information pro-
vides useful guidance for policymakers and a ra-
tionale for diversification policies.

Step 2. New entries in the export basket: How dy-
namic has the Peruvian economy been?

In this second step of the analysis, we use the
DIVE tool to assess Peru’s diversification perfor-
mance by focusing on ‘new entries’ in the export
basket over the last 25 years. New entries are de-
fined as non-temporary export surges or new spe-
cializations in products that were not exported
with an RCA in the five preceding years.” We pro-
vide both quantitative (type, number and size of
new exports) and qualitative data of Peru’s new
entries (degree of path dependence, vulnerability,
level of sophistication of new exports).

Another important dimension analysed in this
second step is the ability of the Peruvian economy
to diversify its export basket towards products
that were unrelated with its initial (static) com-
parative advantage. This information is captured
by the index of structural dynamism, a country-
level measure of countries’ ability to perform
‘long jumps’ over the potential PS. Recent evi-
dence confirms that a country’s ability to diversify
away from its current comparative advantage is
associated with better growth performance
(Coniglio et al., 2021; see Box 2).

2The methodological details are available in UNIDO (2022) and Coniglio et al. (2021).
3See Appendix A and B for a detailed definition of path dependence.

™“The frequency of a new entry is a measure of the number of countries that acquire a sudden and economically significant
export specialization in a given product. We use the Harmonized System (HS) Rev 2, 4-digit level of disaggregation, which in-

cludes 1,241 products.

>We define new entries as products in which a country develops a new, non-temporary and quantitatively significant special-
ization. We use the standard concept of RCA a la Balassa and define a new entry as a product with an RCA>1 and which had an
RCA below the threshold of 0.5 in the preceding 5 years. See UNIDO 2022 for methodological details.
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Step 3. Directions for future diversification

The goal of the third step is to highlight Peru’s di-
versification options which simultaneously con-
sider the degree of capability similarity with its
current economic structure; the potential dynam-
ics of the new specialization; the extent to which
the development of a product is constrained by
the set of capabilities already available; the rela-
tive advantage compared to other countries at the
same stage of development, and the product-
level degree of vulnerability (i.e. the extent to
which a new specialization is contestable, once
developed). The DIVE tool identifies alternative
targets with heterogeneous degrees of desirability
and feasibility among short jumps (products that
require capabilities likely already available in
Peru) and long jumps (products unrelated with
the country’s current export structure and that
therefore require capabilities not yet available in
the country). The selection criteria can be used in
a flexible way in line with the country's specific
strategies.

Compared to alternative approaches (for in-
stance those inspired by the Product Space (PS)

approach), the analysis based on the DIVE tool
adds a new dimension to diversification strate-
gies. Contrary to most of the recent approaches,
which a priori define ‘unrelated diversification’ as
unfeasible, hence discouraging ambitious policies
that target ‘long jumps’, our approach suggests
that countries could succeed in targeting unre-
lated products with a low index of path depen-
dence. These new specializations might in fact be
desirable for broadening the set of capabilities of
Peru’s economy and for boosting its economic
performance and promoting structural change
(see Box 2). Long jumps might be instrumental to
defying a country’s static comparative advantage,
in upgrading its industry and promoting long-
term societal well-being.

In the following sections of this chapter, we
elaborate on the three steps briefly described
above and present the metrics and indices used
to analyse the current development of specializa-
tion of Peru’'s economy and the methodological
details for identifying potential targets for future
diversification strategies.

Box 2 | A critical review of the Product Space approach: long jumps are not rare events!

Several studies adopted the Product Space (PS)
approach to investigate whether new entries are
more closely connected with the economy’s pre-
existing structure; whether a nexus exists be-
tween path dependence and economic perfor-
mance, and which sectors to focus on to outper-
form in the medium- to long run. In a recent
article published in the Journal of International
Economics, Coniglio et al. (2021) test the validity
of the framework at the global level for the pe-
riod 1995-2015. Their study generally confirms
the hypothesis of path dependence, but also
finds that a non-negligible number of new spe-
cializations developed in the world economy
were unrelated to pre-existing export baskets.
The share of new products in a country’s export

basket that defy its initial comparative advan-
tage is at least 39 per cent of the country’s total
exports. The figure below presents the share of
path-defying new entries by geographical region.

Although this finding generally supports the
capability approaches which assert that coun-
tries that diversify by building on their existing
capabilities, the flip side of the coin is that unre-
lated diversification is far from being an unlikely
event. The share of long jumps is higher for rela-
tively more developed economies because they
are less constrained by their initial export bas-
kets by virtue of their broader sets of capabili-
ties, skills and know-how, which all favour path-
defying diversification. Notable examples have
been widely discussed by policymakers and their
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1.1 Analysis of current specialization (export basket) and its structural

vulnerability

As is the case in most of the literature on export
specialization, we rely on export data to identify
the economic structure of countries that partici-
pate in trade. To define the set of products that
make up Peru’s export basket, we use the BACI
trade database (CEPII) at the HS 4-digit disaggre-
gation to identify which products are exported
with an RCA larger than unity."

Since trade data are characterized by a non-
negligible degree of volatility, we only include
products that are permanently exported with an
RCA larger than unity. More precisely, we include
products in the Peruvian export basket if special-
ization was maintained for at least two out of
three years following the product's initial entry.
Using export data from 1995 to 2019, we obtain the
set of products Peru is specialized in and explore
its dynamics for the period 1995-2017."

The analysis of Peru's export basket covers sev-
eral dimensions. First, we assess the degree of di-
versification by considering the number of prod-
ucts and the export basket's concentration; the
latter is measured using the Herfindahl-
Hirschman Index and is compared with that of
other countries, particularly those with a similar
level of development (the World Bank classifies
Peru as an upper middle-income country). The
second dimension analysed by the DIVE tool is the
export basket’'s overall complexity measured by
EXPY, a weighted average of the country’s gross
domestic product (GDP) per capita associated
with the products the country is specialized in
(see Hausmann et al., 2007; details are reported in
the Appendix).

Third, we compute an index of structural vulner-
ability™ for the products Peru is specialized in and
aggregate the corresponding values to obtain a

s For details, see Appendix A.

country-level measure of structural vulnerability.
The resulting measure is compared with the
global average and with a benchmark (the average
value for other upper middle-income countries).

To understand to what extent specialization in a
product is associated with a high degree of vul-
nerability due to potential new competitors—and
consequently, to understand the degree of a
country’s vulnerability—we combine three differ-
ent elements:

1. The frequency of a new entry™ measures how
often countries acquire a comparative advan-
tage in the product. The DIVE tool considers
the relative distribution of the frequency of
new entries for each product in the HS 4-digit
trade classification (No. 1241) and normalizes
this measure in the interval [01]. We can
thereby measure the degree of contestability
of a product specialization;

2.The degree of product-level path departure of
new entries (the opposite of path depen-
dence) is a proxy for the importance of previ-
ously acquired production capabilities to de-
velop comparative advantage. The degree of
path departure with values in the [0,1] interval,
where values close to 1 indicate that new en-
tries for a given product have largely occurred
in countries with unrelated products in their
pre-existing export baskets.

3.The number of countries with a comparative
advantage in the product (a measure of ubig-
uity of specialization in the product). A sub-in-
dex with values normalized in the interval [0,1]
is computed by considering the relative posi-
tion of each product in the overall distribution
based on the 1,241 products in the HS 4-digit

7The time interval ends in 2017 as data for the period 2017-2019 are needed to classify stable export specializations.

8 Methodological details on how the three dimensions are accounted for are provided in Appendix A.

YThe frequency of new entries is computed by identifying them in the global economy during the period 2000-2019 (see Sec-
tion 2.1) and aggregating them at the product level. Each product in the HS 4-digit classification enters countries’ export baskets
8.8 times on average during the period considered (standard deviation 5.5). We find that no countries developed a new com-
parative advantage for 58 products during the period considered. By contrast, the maximum number of new entries was 32 for

HS4 7801 Lead refined unwrought.
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classification. This information highlights a
different but complementary dimension of a
product specialization’s degree of competi-
tion.

The emergence of a new trade specialization de-
pends on two elements: i) geographical diffusion
of the capabilities necessary to produce the prod-
uct (ubiquity/scarcity); and ii) ‘ease’ of obtaining
or generating the required capabilities to produce
it. Some products are more likely to enter coun-
tries’ export baskets either because the required
production capabilities are ‘ubiquitous’ (i.e. avail-
able in most countries in the world) and/or be-
cause the production of these goods is not se-
verely constrained by currently existing
capabilities. On the other hand, some products
are produced using ‘rare’ production capabilities
or may be constrained by the requirement of a
highly specific ecosystem of capabilities. The in-
dex of structural vulnerability reveals the ease
with which a specific specialization can be en-
tered into, i.e. the entry barriers associated with a
given specialization. For instance, the frequency
of new trade specializations delivers valuable in-
formation, which is of relevance for policymakers,
as products in which many countries develop a
comparative advantage are likely to have a low
‘entry’ threshold in terms of the required produc-
tive capabilities - in particular when combined
with a high index of path departure. On the other

hand, ‘rare’ specializations—especially when com-
bined with a low index of path departure—are dif-
ficult targets of diversification policies, as the re-
quired set of production capabilities is also rare
and not easily reproducible.

We define and measure country-level structural
vulnerability by relating the product-level indexes
of vulnerability as described above to a country’s
current export basket, weighted by the products’
relative importance (i.e. the share of product i in
the total trade of country k). A high level of struc-
tural vulnerability suggests that a country is
largely specialized in highly vulnerable products,
that is, products that are likely easily contestable
by competitors. A low level of structural vulnera-
bility, on the other hand, suggests that a country
Is specialized in products that rarely enter coun-
tries’ export baskets, and when this does occur,
the high level of relatedness plays a fundamental
role in limiting the number of countries with a la-
tent comparative advantage in these products.
Among developed countries, Japan, Ireland, the
Republic of Korea and Singapore show particu-
larly low levels of structural vulnerability. This is
also true for countries such as China, Malaysia,
the Philippines and Madagascar. Not surprisingly,
countries that rely heavily on a few commodity ex-
ports, such as Algeria, Nigeria, Qatar and
Venezuela, have a high index of structural vulner-
ability.
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1.2 New entries in the export basket: Measuring the ability of countries to

‘yump’ over the production space

The second component of the DIVE tool identifies
and analyses the new specializations in Peru’s
economy over the last 25 years. The starting point
is the identification of ‘new entries’ in the coun-
try’s export basket. To this end, we employ a se-
ries of criteria to avoid labelling sporadic and ir-
relevant episodes of export booms as new entries
(both in absolute and relative terms). New spe-
cializations are considered products for which: i)
the average export value increased in absolute
terms; ii) the Balassa index of specialization (RCA)
is consistently above unity; and iii) the country
had a relatively low degree of specialization in the
product before its entry in the export basket (low
RCA).20

Several product-level features of new entries
are analysed. More precisely, the DIVE tool deter-
mines the level of sophistication or complexity
(proxied by the PRODY index); recent dynamics in
terms of growth in global demand for the respec-
tive product; the number of countries specialized
in its export as well as the number of new entries
of the product during the period analysed. One of
the DIVE tool's fundamental contribution is the
possibility to determine whether the new special-
izations that entered Peru’s export basket were
related or unrelated to the country’s pre-existing
comparative advantage in the preceding five
years, that is, the specialization’s relatedness. We
compute the relatedness between a new entry
(and all potential new entries, i.e. products in the
option set (0S)) and the country’s pre-existing ex-
port basket.?" 2

As mentioned above, by looking at the full set of
new entries in the global economy, we are able to

define a novel metric labelled product-level index
of path dependence (or, its opposite, product-
level index of path departure) for each product
that belongs to the HS 4-digit trade classification
(a total of 1,241 products), which provides informa-
tion on the degree to which the products, when
entering the export basket, were related (or unre-
lated in the case of path departure) to the set of
products the country was already specialized in.
This information is crucial from a policy perspec-
tive, as strong path dependence implies that it is
unlikely that the country can develop a new spe-
cialization in that product, unless it is already
specialized in related products; in other words,
what a country produces today has a strong influ-
ence in terms of feasibility of developing a new
specialization. On the other hand, if a product is
characterized by low path dependence (or high
path departure), the current set of capabilities—as
expressed by the current export basket—does not
significantly influence the development of a spe-
cialization in that product.

We measure product-level path dependence (or
departure) in a highly intuitive way. Suppose a
certain product, say Electrical boards (HS 8537),
enters the export basket of countries in the global
economy a given number of times over the last
two decades, how do we determine whether these
entries are path-dependent or not? We compute
the actual proximities between Electrical boards
(HS 8537) and the export baskets of those coun-
tries where this product became a new specializa-
tion, and compare the resulting average proximi-
ties with a counterfactual one, which represents
the proximities we would have if these countries

2 See Appendix A for additional details on the identification of new entries in the export basket.

2'\We define relatedness as the maximum value taken from all possible pairwise proximities between the new entry (or the
product in the 0S) and products included in the country’s export basket.

2\\e follow Hidalgo et al. (2007) and measure relatedness as the minimum of the pairwise conditional probability of being in
an export basket at the same time. We compute year-specific networks of relatedness, i.e. a non-static PS, which considers the
dynamics in the degree of similarity between products’ capabilities. For robustness of the analysis, Coniglio et al. (2021) employ
alternative measures of relatedness - for instance, average proximity between a new entry and all products in the export bas-
ket. Their analysis shows that the results are qualitatively similar. The use of the maximum level of proximity is preferred as
being more consistent with the theoretical notion of ‘shared productive capabilities’ between products.
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had developed a specialization in randomly
drawn products from their option sets. This strat-
egy allows us to assess each of the 1,241 products
traded in the world (HS 4-digit classification); by
looking at real data, we find that their entry in ex-
port baskets is more or less related to the pre-ex-
isting export basket as compared to a counterfac-
tual®, which includes all products that might in
principle enter the set of specializations.

Has Peru diversified close or far from its initial
comparative advantage? In other words, has the
Peruvian economy made short or long jumps
across the potential space for production diversi-
fication? The answer to this question is important
as countries that can diversify towards unrelated
products show greater structural dynamism and,
in turn, a higher growth potential. The DIVE tool
includes a measure of the degree to which coun-
tries diversify away from their initial export bas-
ket, the country index of path departure. This in-
dex is built as a weighted average of the product-

level indexes of path departure as described
above. A high level of path departure suggests
that a country’s new entries have largely been
registered in unrelated products, that is, long
jumps over the PS have taken place. Peru’s index
is compared with that of other countries that be-
long to the same income group.

The analysis also includes a country index of
structural dynamism which examines the follow-
ing two elements: i) how many new products have
been added to the country’s export basket; and ii)
the extent to which these new entries diverge
from the country’s path. The country index of path
departure is computed as a weighted average of
the products’ degree of path departure (using the
percentile method) while the number of new en-
tries in the economy’s export basket is normalized
by ranking all countries’ frequencies of such en-
tries. Additional methodological details are pro-
vided in Appendix A.

Z According to the choice of the counterfactual relatedness, we develop three different measures of product path dependence

(or path departure). Details are reported in Appendix A).
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1.3 Identifying country-specific opportunities for future diversification of

the Peruvian economy

The ultimate goal of diversification policies is to
broaden a country’s PS, i.e. to increase the num-
ber of products a country is specialized in. On av-
erage, countries around the world are specialized
in 129 products across a total of 1,241 products
contained in the HS4 trade classification: in other
words, the potential diversification set is equiva-
lent, on average, to 90 per cent of the products
traded in the world economy. Some countries
have a highly diversified economy (e.g. China, Italy,
Germany and Spain) while others’ export baskets
are highly concentrated in a few products (e.g. An-
gola, Chad and Equatorial Guinea), but the choice
set of target products for all countries is relatively
wide. Which products should policymakers con-
sider as targets of their policies? The answer to
this question depends on the policymaker’s spe-
cific goals as well as on the feasibility of alterna-
tive strategies. The traditional approach devel-
oped by Hidalgo et al. (2007) suggests that
countries should prioritize ‘related’ products, i.e.
should focus on ‘short distance jumps’ over the
PS, as these represent feasible and realistic diver-
sification opportunities. The UNIDO DIVE tool ap-
proach, on the other hand, suggests that this
strategy is not necessarily the most desirable one
from a growth perspective (see Box 2). In fact, ‘re-
latedness’ only matters for those products that
have a high index of path dependence for which
the initial set of capabilities is fundamental for
acquiring a comparative advantage. Initial relat-
edness does not matter or matters less for a rela-
tively large set of products. The capabilities re-
quired for developing a comparative advantage in
these products are likely to be ubiquitous and rel-
atively ‘easy’ to be generated or acquired in coun-
tries that do not initially possess them.

Bearing the above considerations in mind, this
report identifies four sets of country-specific op-
portunities for diversifying Peru’s economy:

o Short jumps with a high path dependence
and many competitors. These products belong to
Peru’'s potential diversification space (also la-
belled ‘option set’) with a high degree of path de-
pendence, i.e. for which initial capabilities do
matter, and which are characterized by a high de-
gree of relatedness with the country’s export bas-
ket. We employ two additional criteria: i) a posi-
tive relatedness gain (or advantage), ie. a
condition that ensures that Peru’s economy is
more closely related to the product compared to
other countries at a similar level of development
(upper middle-income countries); and ii) a large
number of countries that already have a special-
ization in the product (above the median).

. Short jumps with a high path dependence
and few competitors. These are products with the
same features as those described above but that
have a limited number of competitors, or coun-
tries with a comparative advantage in the product.

o Long jumps with a high path dependence,
low relatedness and relatedness advantage. These
are products in Peru’s potential diversification
space with a high degree of path dependence, i.e.
for which initial capabilities matter for the acqui-
sition of a new specialization, which are charac-
terized by a low degree of relatedness with the
country’s export basket. In other words, these
products are far from Peru’s current export bas-
ket. With the aim of diversifying away from the
current comparative advantage, these products
are particularly interesting (but are typically ex-
cluded from the PS’s standard policy approach),
albeit being more ambitious targets. We employ
the existence of a positive relatedness gain, which
suggests that Peru is more closely related to the
product compared to other countries at a similar
level of development.

o Long jumps with a low path dependence,
high frequency of new entries and few competi-
tors. These products are potential diversification
targets for Peru with a low degree of path depen-
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dence as well as a high observed frequency of en-
try in the global economy. The combination of
these two features suggests that the low initial re-
latedness with the current Peruvian export basket
Is not a constraint for the development of a spe-
cialization in the given product. In fact, we ob-
serve that many countries—even those with an

unrelated initial specialization—have succeeded
inacquiring a comparative advantage in the prod-
uct. Such products might be of high interest as a
policy target, provided that they possess other
characteristics (e.g. complexity, positive spillovers,
strategic sectors) which make them desirable for
Peru.
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The current specialization of Peru’s economy: Main

features

Peru's export basket—identified as the set of
products that have had an RCA higher than unity
for at least two years out of a total of three years—
consists of 153 products in the Harmonized Sys-
tem 4-digit nomenclature. It is characterized by a
low level of product sophistication—the index
that captures how advanced or complex produc-
tion is, proxying the level of productivity associ-
ated with the bundle of products—equal to USD
9,706 in the period 2017-2019. This value is well
below both the world average (USD 15,064) and
the average of upper middle-income countries
(USD 14,177).

The low level of sophistication of Peru’s export
basket is attributable to the presence of mineral,
agriculture and stone products that represent
4341 per cent, 22.88 per cent and 15.57 per cent of
Peruvian exports, respectively. Metal and textile
products represent a smaller share of exports
(744 per cent and 2.03 per cent, respectively). One
positive aspect of Peru’s exports is the share of
domestic content in gross exports: in 2018, do-
mestically generated value-added accounted for
86.57 per cent of Peru’s gross trade, suggesting
that exports represent a channel through which to
promote the country’s development.® In this re-
gard, tradeable goods sectors with the highest
share of domestic value added are mining sup-
port service activities and agriculture, hunting
and forestry at 97.21 per cent and 96.09 per cent,
respectively. “Computer, electronics and optical
equipment”, “Electrical equipment” and “Coke and
refined petroleum products” have a lower relative
importance in domestic value added, with a do-
mestic content of 53.92 per cent, 57.96 per cent
and 57.96 per cent, respectively. Such products are
more visible in global value chains.

By looking at both product-level vulnerability
and the products’ weight in Peru’s export basket,

we can compute the overall level of country vul-
nerability to competition. Peru is among the 30
per cent most vulnerable countries (73rd per-
centile of the distribution) with a vulnerability of
0.715, while the world average is equal to 0.646.
This is attributable to the fact that the set of prod-
ucts Peru is specialized in is composed of goods
with a relatively ubiquitous specialization, which
recorded a high number of new entries between
1995 and 2019 with a relatively high degree of path
departure.

Although the Peruvian export basket is mostly
composed of products in the primary sector, the
concentration of its exports is less pronounced
than in countries at a similar level of develop-
ment. We adopt a measure of concentration of ex-
ports—the Herfindahl-Hirschman index (HHI),
which captures the inverse of export diversifica-
tion—which is 0.099, a value double that of the
world average (0199) and well below the average
for countries in Peru’s World Bank income group
(0.210). Peru’s natural resources are distributed
unevenly across regions and ecological areas (Pa-
cific Ocean, arid coast, Andes and Amazonia). Ori-
huela and Echenique (2019) define Peru as a “di-
versified resource-based economy”, since mining
exports play an important role, but “their collec-
tive historical significance varies” contrary to
Chile’s (or other countries) characterized by
mono-commodity dependence.®

Table 1 presents details for the top 10 products
in Peru’s export basket, ranked by export value in
2019. The country’s export basket is strongly influ-
enced by the presence of natural resources that
shape the country’s international specialization.
Half of the products reported in Table 1 are min-
eral products, with HS 2603 Copper ore represent-
ing the main export with a value above USD 12 bil-
lion corresponding to more than 26 per cent of

% Using data from the OECD’s TiVA database and applying the decomposition by Koopman. Wei and Wang (2014), we performed
the Stata command developed by Belotti, Borin and Mancini (2021) which allows disentangling the composition of gross trade.
% In Chile, copper played a dominant role in the mid-19th century, followed by nitrates in the 1870s to 1920s; after this period,
copper once again became the main export commodity. From a geographical perspective, the Chilean resource-based economy
shows a higher concentration, as it is largely located in the northern regions.
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the total value of exports. The comparative advan-
tage—measured by the Balassa index—of Peru’s
copper ore production is extremely high, with a
specialization index of around 84. The second
most representative product in the country’s ex-
port basket is HS 7108 Gold, with a total export
value equal to USD 6.8 billion, representing 14.45
per cent of total exports. The index of specializa-
tion of gold is around 8. All remaining products
had export shares lower than 5 per cent in 2019.
The first eight products reported in Table 1 have a
level of vulnerability higher than the world aver-
age (0.646), primarily because several other coun-
tries have a comparative advantage in these prod-
ucts. Gold, for instance, was in the export basket
of 63 countries in the period 2017-2019, indicating
a discrete level of ubiquity and thus, competition
for international markets. Moreover, in the case of
such products, the relatively high number of
countries that acquired a comparative advantage
during the period 1995-2019 is another element of
vulnerability: such information provides a mea-
sure of how contestable the product’'s market is to
newcomers. With regard to the vulnerability of
Peru’s set of specializations, Table 1 provides fur-
ther information on the percentage of path-de-

pendent new entries, i.e. how often the product
represents an export diversification related to the
set of pre-existing capabilities. For instance, the
tenth product in the table, “Other fresh fruit” is
only present in countries endowed with related
capabilities. On the other hand, when looking at
the products that represent Peru’s main export
specializations, we denote the presence of rela-
tively low shares of path dependence: this feature
Is typical of products in the primary sector and ex-
tractive industries for which the set of capabilities
is often confined to geological or climatic condi-
tions. In 44 per cent of cases in which a country
developed a new specialization in the product
“copper ore” in the period 1995-2019, this oc-
curred in an unrelated way; in other words, the
country developing the new product was not spe-
cialized in similar products. The share of path-de-
pendent new entries is even lower in the case of
Refined copper and copper alloys (HS 7403) with a
share of 43 per cent; such products only recorded
7 new entries worldwide during the period 1995-
2019, with only one of these new entries regis-
tered in countries in the same income group as
Peru.

Table 1| Top 10 products in Peru’s export basket (ranked by value of export in 2019)

Countries Frequency

. in the of entry in

. Product Countries same countries

- B Ex"zg'.ltgs i C‘;’EC:"' sophisti-  special-  income in the ;/‘;°:r':3g:|1 Index of
HS code HS description TH cation ized in group same P vulnera-
sector (billion advantage 5 5 q
USD) (Balassa (2017-  production special- income
2019; USD) (2017-19) ized in roup
production 1995-
(2017-19) 2019)
2603 Copper ore Minerals 1218 79 6,698 26 9 18 8 56 0.732
7108 Gold Stone 6.76 8 7,324 63 14 28 9 61 0.836
2710 Pe“?elgﬁgndo'lsf Minerals 221 1 17,009 57 15 16 4 69 0.831
2608 Zinc ore Minerals 1.65 57 4,931 31 10 8 2 75 0.645
Refined copper and
7403 copper alloys Metals 1.62 10 5,484 27 7 7 1 43 0.655
Flours of fish, for .
2301 animal feed Agriculture 1.54 86 12,881 45 13 il 4 73 0.771
Avocados,
804 pineapples, mangos, Agriculture 1.09 28 6,432 59 22 9 3 89 0.736
etc.
2607 Lead ore Minerals 1.01 65 4,759 30 " 7 1 71 0.602
Iron ores and :
2601 concentrates Minerals 0.98 3 15,189 18 6 10 4 40 0.627
810 Other fresh fruit ~ Agriculture 0.92 20 12,239 42 13 12 3 100 0.755
Average (1241

products in HS 4- 37,057 17 - 4 1 75 0.381

digit classification)
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While most of the products in Peru’s export bas-
ket are characterized by a low level of sophistica-
tion, those specializations that lead to more pro-
ductive/complex productions are an exception.
Among these, Petroleum oils, refined (HS 2710) is
worth mentioning, representing slightly less than
5 per cent of Peruvian exports with a level of so-
phistication of USD 17,009. Nevertheless, such
specialization does not seem to be very robust
since the Balassa index is slightly higher than 1.
Other sophisticated and upgraded products re-
ported in Table 1 are Iron ores and concentrates
(HS 2610), with an index equal to USD 15,189 and
Other fresh fruit (HS 0810), with a level of sophis-
tication of USD 12,239.

We shift the focus to the regional dimension
and find that the geographical distribution of
Peru’s export specializations is noteworthy. Figure
2 presents how many of the 153 products that
make up the country’s export basket each Peru-
vian region has an export share in that is higher
than the country average, a measure of the geog-
raphy of the specialization of Peru’s sectors.

Figure 2 | Geographical distribution of Peru’s export special-
izations (% of share of products belonging to the country’s
export basket)
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Most of Peru’s product specializations are con-
centrated in the coastal regions, with the capital
region Lima registering the highest number of ex-
port specializations, namely 81 out of a total of
153. This implies that the region of Lima is better
endowed in terms of capabilities that reflect
Peru’s participation in global markets. Other re-
gions Peru’s export specializations are concen-
trated in are Callao (40 specializations out of a to-
tal of 153), Piura (27), Ica and Arequipa (24) and
Tacna (23). On the other hand, regions such as
Apurimac and Cusco report a location quotient
above unity for only two of Peru’s export special-
izations, namely Copper ore (HS 2603) for both re-
gions, Worked cereal grains (HS 1104) for Cusco
and Molybdenum ore (HS 2613) for Apurimac. The
leading source regions for the main product in
Peru’s export basket, “Copper ore”, are Cusco and
Apurimac, with a location quotient equal to 3.37
and 3.63, respectively. Other source regions for
“Copper ore” are Junin, Ancash and Arequipa, with
Lima—Peru’s most diversified region—playing a
marginal role in the export of this particular prod-
uct. The dimensions of specialization and diversi-
fication of Peru’s second most important export,
Gold (HS 7108), differ considerably. The main ex-
porting regions are Puno (location quotient of
6.35), Ayacucho (5.81), Madre de Dios (4.68), Caja-
marca (3.93), La Libertad (2.72) and Huancavelica
(2.47), that is, in the ranking of the most diversified
regions reported in Figure 2, they are far from the
top of the distribution.

Figure 3 illustrates the vulnerability of Peruvian
regions’ export baskets. By considering the
weighted average of the degree of vulnerability of
products in the country’s export basket, we are
able to rank the regions that are more and less
vulnerable to foreign competition. Tumbes and
Amazona, with export baskets that are strongly
specialized in non-dynamic products (products
that rarely enter countries’ export baskets) in agri-
culture and fishery sectors (in particular, “Crus-
taceans” and “Coffee”), are not vulnerable to in-
ternational competition and have a relatively low
level of vulnerability (lower than 0.6). Regions
such as San Martin, Moquegua, Ucayali and Tacna
also have a modest level of vulnerability. The
most vulnerable regions are those with a strong
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concentration of exports in globally ubiquitous
products. Vulnerability in Peru’s regions is driven
by the strong dependence on gold exports (prod-
uct vulnerability index: 0.836). Between 2017 and
2019, Puno (0.832) and Ayacucho (0.82) were the
most vulnerable regions because of their high ex-
port shares in gold, equal to 97.6 per cent and 89.2
per cent, respectively. Other regions with a high
dependence on gold exports are La Libertad, Caja-
marca and Huancavelica, with export shares equal
to 41.8 per cent, 60.4 per cent and 38. per cent, re-
spectively.

Figura 3 | Vulnerability of regional export baskets between
2017 and 2019
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Recent trends in the Peruvian export basket

The Peruvian economy acquired specializations in
52 new products from 1995-2019 (listed in Table 2).
These new entries in the export basket accounted
for approximately USD 4.7 billion, i.e. 8.3 per cent
of total exports in the last year considered. On av-
erage, 3.5 new export specializations were devel-
oped each year; a number that is slightly below
the mean of the 32 countries that belong to the
upper middle-income group (a range between 8.7
new entries per year for Romania and 0.4 for Alge-
ria).

Half of the new entries (26) were registered in
the agricultural sector, followed by the chemical
sector (9), minerals (5), stones and textile (4 each).
There were fewer new specializations in the met-
als and machinery sectors, with 3 and 1 new addi-
tions to the export basket, respectively. The ma-
jority of new entries have a level of product
sophistication that is greater than Peru’s current
export basket (EXPY in 2019 was equal to USD
9,706); the average gain in complexity was equal to
USD 3,682. This suggests that Peru’s export basket
evolved towards a higher level of complexity.
What was of particular importance in this respect
were the new entries in the chemical sector (such
as HS 3502 Albumin or HS 3920 Other plates of

plastics, noncellular and not reinforced) or the
only one in machinery (HS 8430 Other moving, ex-
cavating or boring machinery). A few new entries
in the agricultural sector requiring a relative more
complex set of productive capabilities are associ-
ated with a high complexity gain (for example, HS
402 Milk, concentrated and HS 601 Flower bulbs).

A total of 34.8 countries of which 9 are at the
same level of development as Peru specialized in
the products that entered Peru’s export basket;
this figure was higher than the average for all new
entries in the global economy (28) as well as com-
pared with the average of other upper middle-in-
come countries (28.2). In other words, Peru en-
tered in specializations with a significantly higher
number of competing countries.

The last three columns report the relatedness of
each new entry in Peru’s export basket with re-
spect to its initial basket and two measures of
product path dependence. The average related-
ness of new entries is lower compared to the
global economy and to other upper middle-in-
come countries; this is an indication of a relatively
better capacity of Peru’s economy to jump far over
the PS.

Table 2 | Peru’s new entries in the export basket in the period 1995-2019

Product
HS code

HS description

Product sector (2017 2019

sophistication

Countries in
Countries the same

speuallzed in income group Product path  Product path

lobal trade dependence dependence
(1) [¥)]

> production specialized in relatedness
%, 2017-19) (2017-19) production
(2017-19)
2000 3923 Packing lids Chemicals 16,787 8 61 18 0.442 0.155 81
2000 4803 Tissue Agriculture 12,39 10.2 32 8 0.535 0.398 98
2000 6802 Worked building stone Stone 5,859 -1.3 32 12 0.363 -0.051 39
Ceramic sinks, washbasins, and
2000 6910 similar sanitary fixtures Stone 12,396 40.5 24 10 0.495 0.293 95
2001 407 Eggs, in shell Agriculture 14,020 1 43 15 0.501 0.307 95
2001 604 Other parts of plants Agriculture 14,458 6.6 33 8 0.336 -0123 26
2001 4105 Tanned sheepskins Agriculture 3,326 -12.7 4 10 0.364 -0.05 38
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2001 4409 Wood shaped along its edges  Agriculture 13,386 0.2 42 9 0.755 0.972 100
2002 402 Milk, concentrated Agriculture 28,075 8.4 34 6 0.384 -0.015 47
2002 803 Bananas and plantains Agriculture 7,196 4.5 37 14 0.301 -0.228 12
2002 805 Citrus fruit Agriculture 9,696 0.1 31 6 0.375 -0.038 42
2002 1106 Flour of dried legumes Agriculture 6,198 73 45 1n 0.408 0.045 60
2002 1905 Bakery products Agriculture 16,580 10.4 63 17 0.461 0.181 84
2002 4820 Notebooks Agriculture 10,658 6.7 43 12 0.441 0131 77
2003 1104 Worked cereal grains Agriculture 9,982 13.8 A 9 0.389 -0.006 51
2003 2207 Ethyl alcohol > 80% Agriculture 9,962 7 35 10 0.417 0.063 64

Sulfonated, nitrated derivatives

2003 2904 of hydrocarbons Chemicals 21,599 73.8 12 1 0.429 0.096 70
2003 5101 Wool Textiles 14,854 -18.6 18 6 0.455 016 81
2003 6305 Bags for packing goods Textiles 3,797 2 46 12 0.572 0.459 98
2003 7409 Copper plaﬁegﬁghrﬁﬁ]ts andstrip petals 18,546 7.2 15 4 0.41 0.047 61
2004 3915 Plastic waste Chemicals 15,857 -36.3 69 20 0.325 -0.165 23
2005 7401 Copper mattes Metals 15,027 21.6 22 8 0.367 -0.048 42
2007 1517 Margarine Agriculture 15,393 -5.3 35 7 0.432 0.126 72
2007 3920 N onocgl]lirlaprl%tr?g gg{’lrae?ﬁif%sr'ce 4 Chemicals 22,261 37 39 9 0.506 0319 2
2007 4012 Used pneumatic tires of rubber  Chemicals 9,048 -0.8 27 5 0.383 -0.002 51
2007 4818 Toilet paper Agriculture 14,455 5.4 43 " 0.521 0.359 9%
2008 1801 Cocoa beans Agriculture 2,683 0.2 36 9 0.373 -0.039 [
2008 6002 Other knitted fabrics Textiles 12,783 4.5 20 3 0.412 0.06 61
2009 2508 Clays Minerals 10,412 0.6 27 6 0.442 0.149 76
2010 2009 Fruit juices Agriculture 10,079 -6 59 17 0.476 0.257 87
2010 2510 Natural calcium phosphates Minerals 6,684 0.9 18 5 0.226 -0.403 4
2010 2Mm Petroleum gases Minerals 21,461 8.4 38 1 0.272 -0.281 1
2010 2829 Sodium chlorate Chemicals 21,833 -11.5 12 2 0.339 -0.104 34
2010 2906 Cyclic alcohols Chemicals 21,807 18.7 13 2 0.271 -0.284 1
201 4413 Densified wood Agriculture 10,080 6.4 29 6 0.531 0.405 94
201 5505 Waste of man-made fibres Textiles 15,285 -7.5 36 9 0.461 0.219 83
2011 6811 ASbeStosﬁ'gfe"_‘se”;]g;tce”“lose Stone 12,135 46 23 6 0.447 0184 80
201 7010 Glass containers for conveyance Stone 14,044 M4 47 12 0.437 0457 77
201 7804 Lead foil <2mm Metals 10,247 -16.4 19 3 0.311 -0.178 23
2012 1515 Other vegetable fats and oils ~ Agriculture 7,683 -39 46 1 0.428 0117 7
2012 3103 Phosphatic fertilizers Chemicals 8,569 9.3 20 8 0.308 -0.194 20
2012 4805 Other “S;gg}gﬂ;’ﬂ’er and  pgriculture 22,609 3 2 7 0.383 0.002 53
2013 205 Horse meat Agriculture 9,493 2.8 23 8 0.371 -0.027 47
2013 810 Other fresh fruit Agriculture 12,239 15.2 42 13 0.5 0.311 920
2013 1207 Other oil seeds Agriculture 1,424 28.5 59 6 0.469 0.23 85
2013 3502 Albumins Chemicals 34,068 5.9 17 0 0.36 -0.057 42
2014 601 Flower bulbs Agriculture 24,599 0.5 il 2 0.304 -0.212 18
2014 1516 Vegetable fats, hydrogenated  Agriculture 8,098 -9.3 38 9 0.451 0.168 76
2014 1701 Sugarcane & sucrose Agriculture 5,901 -33.2 54 20 0.408 0.058 62
2014 2523 Cements Minerals 9,269 7.6 Ul 21 0.413 0.071 63
2014 2620 SIi%nﬁg?n?;‘g ;eestigl‘;es Minerals 18,283 39.3 40 9 0.387 0.002 52
2014 8430 Other moving, excavating or v, cpinery 22,552 9.7 22 6 0.274 -0.289 1

boring machinery

(1) corresponds to the difference between product relatedness and the average relatedness of the option set, divided by the
latter; (2) corresponds to the average percentile position of a product's relatedness with respect to the option set relatedness
distribution.

*The year reported is the one in the middle of the evaluation time interval.
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This better ability to defy the initial comparative
advantage is confirmed when we look at the index
of path departure (Table 3), which shows values
that are significantly above the world average and
above the average index of similar countries. For
instance, the share of path-defying new entries in

Peru was 35.5 per cent compared with 28.7 per
cent in other upper middle-income countries. A
high level of path departure suggests that a coun-
try’'s new entries occurred largely in unrelated
products, i.e. long jumps over the PS.

Table 3 | Degree of path-defying diversification (index of path departure, 1995-2019)

Degree of Path departure (deviance

Share of path-defying new entries Degree of pathmietgl)‘%r(})ure (percentile

rom threshold)
Peru -0.081 0.355 40.052
Percentile position 75.96 7212 75.96
Upper middle-income countries -0.213 0.287 33.287
World average -0.203 0.283 33.384

The analysis also includes a country index of
structural dynamism which examines the follow-
ing two elements: i) how many new products were
added to the country’s export basket; i) the extent
to which such new entries diverged from the path.
The country index of path departure is computed
as the weighted average of the products’ degree

of path departure (using the percentile method)
while the number of new entries in the export
basket of an economy is normalized by ranking all
countries’ frequencies. Peru fares well compared
to other countries, with an index of 0.664 which
places it in the 87th percentile of the distribution.

Table 4 | Country-level index of structural dynamism (1995-2019)

Peru 0.664 Percentile position: 87.02
Upper middle-income countries 0.473
World average 0.446

Although the bulk of Peru’'s export basket is
highly concentrated in relatively unsophisticated
goods produced by many competing countries,
the analysis of recent trends of its export basket
suggests a high and promising degree of struc-
tural dynamism with a specialization in unrelated
products with a significant gain in complexity.

By shifting the focus on the regional dimension,
we can identify from which Peruvian regions the
new entries are currently exported. Figure 4
presents two panels. Panel a) shows the average
percentile of regions in the distribution of new

entries’ export values.® High values indicate that
a region has a high export value for most products
among Peru’s new entries. With an average rank-
ing of 974, Lima is among the top exporters of
each product in the list of new entries. The second
region is Callao, with an average percentile posi-
tion of 86.5. This is due also to the fact that these
two regions have non-zero export flows for all 52
new entries. Other regions, where the new entries
were present in the period 2017-2019, were other
coastal regions such as Piura (55.9), Tacna (52.8),
La Libertad (52.6) and Arequipa (52.0). On the

% We rank regions’ export values for each product among those labelled as new entries in the period 1995-2019. If a region is
the main exporter of a product, its export value will be highest and thus its ranking position will be 100. By contrast, regions
that have no exports of any product are ranked close to zero.
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other hand, regions hardly involved in the dy-
namism of Peru’s export basket include Amazonas
and Moquegua, for which the average percentile
in the distribution of export values was 1.7 and 3.6,
respectively. Panel b) provides information on the
extent to which Peru’s regions have a location
quotient of exports higher than unity. High values
indicate that a region often has ‘new products’ ex-
port shares that are higher than the average. The
Lima region is the main ‘engine’ of export dy-
namism, with a location quotient higher than

unity for 40 out of 52 new entries. All other regions
have values lower than 10. Although the coastal
regions also outperform the interior regions, for
example La Libertad (9), Piura (8) and Callao (7),
interior regions such as San Martin (6), Loreto (5)
and Ucayali (5) show a concentration of exports of
new entries that is higher than the median. None
of the new entries’ capabilities are concentrated
in the Ancash, Apurimac, Moquegua and Caja-
marca regions.

Figura 4 | Regional distribution of exports of new entries (average 2017-2019)

Amazonas

Cajamarca

Tumbes

W

Loreto

San

Lambayeque artln
La Libertad
Ancasw
. ﬁ Ucayali
i Junin
Lima k Madre de
Callao Dios

Where NEs come from . cuzco
Huancavelica

Ayac-

ucno

I (88,100]
I (77,88] Ica
B (c6,77] Puno
I (55,66] Arequipa
I (44,55] o
(33,44]
(22,33]
(11,22] Moquegua
I (0] Tacna

Amazonas

CaJamarca
Tumbes
\ Loreto
San
Lambayeque Martin
La Libertad
Ancash
Huanuco
Pasco Ucayali
i Junin
Lima Madre de
Callao Dios
Cuzco
Where NEs come from
Huancavelica = Apur-
I (10,40] Ayac- imac
I (3,10] Ica ucno E—
[ (6,8]
(4,6] Arequipa
(2,4]
[0,2]
_/

Moquegua
Tacna /



/@\\ UNITED NATIONS
4 N
ﬁNIDO INDUSTRIAL DEVELOPMENT ORGANIZATION

\ 4
SWP

Ministerio
de la Produccidén

Progress by innovation




Peru in the global economy: Recent trends and potential diversification strategies | 42

Potential diversification strategies

The process of diversification is not automatic
and does not occur in a vacuum. Policies, both
horizontal and vertical, are crucial for removing
the multiple market failures and bottlenecks that
prevent private economic agents from engaging in
cost-discovery activities that lead to the develop-
ment of new and better products. As argued
above, industry-neutral horizontal policies are
important for expanding the pool of productive
capabilities, but the ‘history of industrial success’
suggests that this does not suffice. Well-drafted
vertical policies might be fundamental for pro-
moting structural transformation via the diversi-
fication of the production base. These policies re-
quire an ex ante process of defining priorities
based on an explicit and rigorous assessment of
risks—in particular, those related to the effective
feasibility of a specific path of diversification—as
well as potential benefits or strategic value. Prior-
itization also lies at the core of the implementa-
tion of the National Productive Diversification
Plan (Ministerio de la Produccion, 2014), in partic-
ular with the action line aimed at “Facilitating the
emergence of new engines of the Peruvian econ-
omy”.

As described above, the DIVE tool adopts an in-
novative methodology that was recently devel-
oped by Coniglio et al. (2021) to better assess the
feasibility of specialization in a product/sector.
Contrary to most recent approaches which a priori
define ‘unrelated diversification’ as unfeasible,
hence discouraging ambitious diversification and
industrial policies targeting ‘long jumps’, the DIVE
approach suggests that countries might succeed
in targeting some unrelated products (namely
those for which the set of ex ante productive ca-
pabilities matters less) and, in fact, these new
specializations might be desirable for broadening
the set of capabilities and for boosting the perfor-
mance and structural change of Peru’s economy.

We report on four sets of potential targets for
diversification policies selected from Peru’s OS
based on the application of the DIVE tool (see

Chapter 2). We also compare these products with
those prioritized by the PRODUCE methodology
described in Alvarez and Huamani (2017), which
are based on a different measure of feasibility as
in Hidalgo et al. (2007). The potential targets are
grouped into four tables and reported below. To
better qualify the desirability of the different di-
versification options, in addition to the name of
the products and the HS code, we report the fol-
lowing information that could be useful for poli-
cymakers:

- Complexity gain, measured as the difference
between the sophistication of the product re-
ported in each row of the table and the aver-
age sophistication of Peru’s export basket
(USD 9,706 in 2019). A positive figure implies
that a specialization in the product would lead
to an increase in the country’s average level of
sophistication/complexity.

- Export growth 2017-19% represents the growth
rate of world exports in the specific product
over the last three years. This figure reflects
how dynamic international trade in the prod-
uct has been in recent years.

- Number of countries specialized in the prod-
uct, a measure of the number of countries
with an RCA in the product in the last year for
which data are available (2019).

- Number of countries that belong to the bench-
mark group (low middle-income countries,
LMI) specialized in the product.

- Relatedness. The degree of relatedness be-
tween the potential new entry and the coun-
try’s export basket. A high degree of related-
ness suggests that the set of capabilities
required to produce the potential diversifica-
tion option might already be available in the
country.

- Relatedness advantage. Measures Peru’s prox-
imity advantage to the potential product com-
pared to countries in the same income group
(upper middle-income countries). This coun-

7 Note that although 2020 data are available, given the COVID-19-induced shocks on international trade, we use previous data
that more reliably reflect the structure of the global economy and the pattern of comparative advantages.



try advantage is particularly important for
products with a high level of path depen-
dence.

- Number of countries that developed a new
specialization in the product during the period
analysed (2000-2019). This value reflects
countries’ general ability to acquire a compar-
ative advantage in the product and is likely to
be strongly related with the extent of entry
barriers/difficulty of acquiring the required
production capabilities.

- Index of structural vulnerability (min 0/max 1).
This novel index measures how ‘easy’ it is for
countries—for Peru and for potential competi-
tors—to develop a specialization in the prod-
uct. The index combines information on the
degree of path dependence as well as the fre-
quency of new entries and countries with a
comparative advantage in the global economy
(see Chapter 2).

- Import penetration index. The index measures
the intensity of potential demand of the prod-
uct among Peruvian exports. The import pen-
etration index is computed in two steps. First,
an RCA Balassa index is applied to imports to
compute a weighted average of countries’ ten-
dency to import the given product. In a second
step, to measure potential demand for Peru-
vian exports, the product-by-country import
indexes are weighted by adopting importing
countries’ GDP over a distance from Peru as
the weight. The higher the import penetration
index, the higher the propensity of countries
that are geographically close to Peru to import
the product. In other words, this is a measure
of Peru’s market potential in the HS 4-digit
product.

- Import penetration index (countries with a
trade agreement with Peru). This product-spe-
cific index is computed like the previous one,
the only difference being that the countries
included in the computation of the weighted
average are those that have at least a prefer-
ential agreement with Peru. The rationale is to
define a sub-set of potential export markets
for which barriers to trade have already been
substantially reduced.
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The first set of products prioritized using the
DIVE tool (Table 5) are products that belong to
Peru’'s potential diversification space and com-
bine two fundamental features: i) a high degree of
path dependence, i.e. products for which initial
capabilities matter and which constrain diversi-
fication efforts; and ii) a high degree of related-
ness with Peru’s export basket. We also employ
two additional selection criteria with the aim of
identifying those targets for which Peru has a fea-
sibility advantage: i) a positive relatedness gain
(or advantage), i.e. a condition that ensures that
Peru is more closely related to the product com-
pared to other countries at a similar level of de-
velopment (upper middle-income countries); and
ii) a large number of countries that already have
a specialization in the product (above the me-
dian), i.e. a product-level feature that suggests
that entry barriers might not be preventive.

Strategic value can be assessed based on sev-
eral product-level features reported in Table 5. For
instance, the complexity gain is high for HS 8418
Refrigerators, freezers (USD 11,608) (also de-
scribed in Box 3), and represents an interesting
trade potential for Peru (import penetration index
equal to 1172, and slightly higher when consider-
ing the market potential towards countries Peru
has an existing trade agreement with). This prod-
uct is also interesting in terms of the potential
linkages it might generate for agricultural prod-
ucts, where lack of efficient ‘cold chain’ logistics is
often an important bottleneck in developing and
peripheral regions. The complexity gain is also
high for HS 5401 Synthetic sowing thread, for
which the export potential is lower and the num-
ber of countries that developed a specialization
over the last 20 years is relatively high (11 new
countries); or for HS 7217 Wire of iron or non-alloy
steel, which shows a high relatedness and a rela-
tively low number of countries with an RCA index
above 1. Peru is the second most important ex-
porter of the latter product in Latin America after
Brazil, although with a modest gross export value
(less than USD 8 million) and a relative specializa-
tion in the region of Callao (see Figure 5 below).
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Table 5 | Short jumps with a high path dependence and many competitors (ranked by the relative relatedness advantage of
other upper middle-income countries)

Countries

in the

. Countries  same
Growthin special-  income Prod.

Number of Imp.

Complex- Relat. : penetr.

Product f global ized in group
sector '%gab') trade (%, produc-  special-

Imp

penetr.

related- i
advantage index index TA

HS code HS description

2017-19) tion (2017- ized in eSS world
19) produc-
tion (2017-
19)
6103 Men's suits, knit Textiles -4393 7.3 46 (i 0.872 0.37 3 1.097 1.086
6205 Men's shirts Textiles -3120 -1.9 51 14 0.784 0.292 4 1.234 1.301
6204 Womeggﬁt‘gts and Textiles 1991 7.8 48 12 0.792 0.266 6 1.047 1.075
6206 Women's shirts Textiles -2099 -6 41 10 0.729 0.242 6 1.062 1125
6203 Men's suits and pants Textiles -4429 23 55 14 0.745 0.235 3 1.06 11
6211 Activewear Textiles -2293 12.6 48 12 0.729 0.23 5 1155 1197
6107 Men's “”‘aﬁirtgarments' Textiles 184 43 42 12 0.681 0.207 10 1202 1257
6101 Men's overcoats, knit Textiles -3985 10 38 9 0.659 0.183 3 1.225 1.313
302 Fish, excluding fillets  Agriculture 5305 6 59 16 0.576 0173 9 0.96 1.017
6207 Men's undergarments Textiles -4736 -32 39 12 0.614 0.167 1 1151 1165
717 Wireof ol nonalloy  yatais 7996 7 32 11 0.563 0157 5 0912 0.871
Women's -
6208 undergarments Textiles -3675 01 34 8 0.614 0157 7 1.097 1.095
8418 Refrigerators, freezers ~ Machinery 11608 6.3 28 9 0.607 0156 4 1172 1175
6209 Babies' garments Textiles -4607 -8.6 39 7 0.617 0151 2 1.065 1.073
440 Sheetsforveneeringfor poricyiyre 1243 88 40 6 0.595 0144 7 0.84 0.825
plywood
Garments made of )
6210 textile felts and Textiles 182 91 31 6 0.545 0143 7 1.068 2
nonwoven fabric
5401 Synthetic sowing thread  Textiles 9500 -1.9 26 8 0.5 0142 1 0.771 0.627
4203 Leather apparel Agriculture 4713 11 35 8 0.553 0133 6 1.026 1.079
310 Usedor gﬁ‘r“égigs textile  qoytiles 779 189 46 10 0532 013 7 0964 0.818
Wadding of textile .
5601 materials Textiles 4469 4.8 30 7 0.533 0129 10 0.838 0.754

The target products in Table 5 for which Peru  ness advantage) with Peru’s current export basket.
has the highest relatedness advantage vis-a-vis  These products often represent a natural addition
other similar countries are concentrated in the or upgrade of existing value chains for the textile
textile industry and generally show a negative  or agricultural and fisheries sectors. This is the
complexity advantage, although some of these case, for instance, of HS 302 Fish, excluding fillets
witnessed a relatively dynamic growth in global  (with an approximate global demand of USD 20
demand. These targets generally represent low  billion in 2020), a product related to the export
hanging fruits for diversification policies, in par-  basket of several coastal regions that are highly
ticular those at the top of Table 5, which have a  specialized in fisheries (mostly exporting fish
higher level of relatedness (as well as a related-  flour for animal feed).



Figure 5 reports the ‘regional advantages’ of all
targets identified in Table 5, measured as the cur-
rent RCA indexes. The ‘heatmap’ presented below
provides information on those regions where
some export activities are already taking place but
are not yet in the specialization basket (in green);
in some cases, selected regions already show an
RCA index above 1 (in yellow).

These figures report products in columns based
on a decreasing level of presence across Peruvian
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regions (i.e. from left to right, we report products
with a decreasing presence in terms of RCA values
in the 25 geographical regions reported in the in-
dividual rows).

Diversification strategies might also take the
pool of capabilities already present in a region
into account, which also have a direct or indirect
territorial policy component.

Figure 5 | Regional comparative advantages in target products reported in Table 5
(Short jumps with high path dependence and many competitors)

HS products (code)
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Box 3 | Product-level analysis: Refrigerators, freezers (HS 8418)
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All products
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L Upper Lower :
All countries High-income middle- middle- Low-income Other
income income

Refrigerators, freezers Machinery All products
(HS 8418) (736 new entries) (6,975 new entries)

in, 2019 not specializ

n the production of re-
frigerators, freezers

Countries with a hjgh(li(, related export basket
i
*

Brazil; Dominica; India; Malaysia; Namibia;
Peru: Republic of Moldova; Tunisia; Ukraine;
Viet Nam:.

(*) Countries - excluding high-income ones
not specialized in re[r/gerators, freezers and
with a high level of relatedness




Although each export surge episode has differ-
ent drivers, policymakers can draw useful infor-
mation and lessons from a more in-depth analy-
sis of the factors underlying new entries. As
reported below, four countries developed a sta-
ble and quantitatively meaningful comparative
advantage in the production of Refrigerators,
freezers in the period analysed (1995-2019), Bul-
garia (from 2001), Syria (from 2004 until the out-
break of the conflict), Sri Lanka (from 2009) and
Bosnia-Herzegovina (from 2001, although for a
limited trade volume).

The local production of refrigerators has a long
tradition in Bulgaria (for instance, a local com-
pany, MRAZ S.A., has over 40 years of experience
in the field of refrigeration), but foreign in-
vestors—building on local capabilities—further
strengthened its industrial capacity. In 1999, the

In Table 6, we report ‘short jumps’ towards
highly related products that have similar features
as the previous set of target products, except for
a limited number of competitors or for countries
that have a comparative advantage in the product.
These different selection criteria imply, on the
one hand, that these targets’ strategic value might
be higher, but on the other hand, it implies that
feasibility might be lower as the limited number
of countries with a specialization could indicate a
higher entry barrier or market failures to develop
such specializations.

The following list contains products with a sig-
nificantly higher complexity gain as well as a more
differentiated pool of macro-sectors compared to
the previous set. Evidence of the trade-off be-
tween desirability and feasibility is also provided
in Figure 6, which reports current regional special-
izations, indicating that Peruvian regions have a
less pronounced presence of these industries in
their current export pools. The relative advantage
of Peru compared to other countries at a similar
level of development is particularly high for HS
5111 Woven fabrics of carded wool, which also has
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Liebherr Group (a German multinational) set up
a large production plant in the city of Radinovo,
Liebherr-Hausgerate Marica EOOD.

In Sri Lanka, foreign investors were key in the
development of this product specialization. A
subsidiary of the U.S.-based Singer Corporation,
Regnis Lanka, was established in the country in
1988 to start production of refrigerators and
washing machines. The development of these
products was rooted in other core products of
the company such as sewing machines.

In Syria, the expansion of the sector was the
result of activities of domestic firms such as
L.I.D.A. (founded in 1991) and the Joud Group (a
family group with industrial operations in several
related industries). In this case, technological
partnerships with foreign firms were crucial in
the sector’s development.

a complexity gain of USD 28,212. Only two coun-
tries observed an export surge of this product in
the global economy between 1995 and 2019,
namely Spain (around 2004) and Mongolia (in
2013), the latter with modest export values. HS
5801 Woven pile fabrics has a lower complexity
gain but a more dynamic growth in global demand
- close to USD 1.8 billion in 2020, and a higher
market potential for Peru. The product with the
highest complexity gains among this set also be-
longs to the broader category of textiles, HS 5902
Tire cord fabric, with a gain of USD 45,561 and a
global market of approximately USD 2 billion in
2020. The presence of this product in Peruvian re-
gions is almost non-existent, with the highest RCA
indexes in the Ucayali and Ica regions. Latin Amer-
ica is a net importer of this product, with modest
exports only from Colombia. The import penetra-
tion index shows a beneficial market potential for
Peru.

We report additional details on HS 8465 Ma-
chine tools for working wood in Box 4. This prod-
uct combines very high strategic value measured
by its complexity gain as well as its market poten-
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tial and might represent an interesting addition to
Peru’s export basket in terms of expertise and ca-
pabilities. Product HS 3904 Polymers of vinyl chlo-
ride, for which an embryonic comparative advan-
tage is evident in the Lima region, is also worth
mentioning. Similar considerations apply to HS

4008 Vulcanized rubber plates, where some non-
trivial levels of exports were observed in the cap-
ital region, or HS 3913 Naturals polymers with
some export capacity in the Lima, Callao and
Cusco regions. These products in the chemical in-
dustry also have high degrees of market potential.

Table 6 | Short jumps with a high path de?endence and few competitors (ranked by relative relatedness advantage in relation

to other upper middle-income countries

Countries
special-
ized in
produc-
tion
(2017-19)

Com-  Growth

plexity in global
gain  trade (%,
(UsD) 2017-19)

HS code

HS description

Woven fabrics of

Countri
es in the
_same
income
group
speciali
zed in
produc-
tion
(2017-
19)

Number
of new
entries
(1995-
2019)

Imp.
penetr.
index
world

Relat.
advan-
tage

Prod.
related-
ness

Imp.
_penetr.
index TA

5111 carded wool Textiles 28212 23 15 3 0.6 0.27 2 0.649 0.586
5801 W‘]Zg’ on c@'le Textiles 10875 152 13 3 0.533 0194 4 0.847 0.768
Clasps, buckles
8308 etc. of metal Metals 13006 13.7 19 4 0.55 0177 4 0.72 0.673
8715 Baby carriages Vehicles 13549 -3.7 13 4 0.5 0173 1 1109 1121
Ball or roller :
8482 bearings Machinery 11537 1.6 15 5 0.563 0169 3 0.986 1.009
Vulcanized ’
4008 rubber plates Chemicals 20158 33 22 3 0.609 0.163 4 0.878 0.892
3904  Poymersofvinyl - cponicais 1502 38 21 4 0565 0162 6 0959  0.881
chloride
1109 Wheat gluten Agriculture 18507 23 12 0 0.5 0158 4 1.291 1.393
5403 A”'ﬁc'%mame”t Textiles 12987 71 17 3 0.529 0157 3 0.691 0.592
5309 Wove”f‘fgf”cs of  Textiles 18452 404 15 4 0.533 0157 4 0.766 0.742
Self-propelled : B
8603 railway coaches Vehicles 18273 0.6 10 1 0.5 0152 6 0.806 0.687
3913 Natural polymers Chemicals 18209 16.8 22 3 0.5 0149 1 1151 1189
Synthetic staple
5508 fibres sewing Textiles 348 4.6 23 6 0.467 0148 8 0.808 0.608
thread
Radiators for
7322 central heating Metals 10266 6.2 22 6 0.609 0147 8 1.035 1.068
of iron or steel
Machine tools for .
8465 working wood Machinery 28364 101 16 4 0.529 0143 4 1.073 1.086
8707 Vehicle Bodies Vehicles 18689 5.7 18 4 0.565 0138 7 0.887 0.778
Prepared . R
3207 pigments Chemicals 12239 2 10 2 0.438 0127 0 0.846 0.777
5902 Tire cord fabric Textiles 45561 14 13 5 0.467 0126 4 1.055 1.009
Other articles of
7616 aluminium Metals 12397 6.8 24 7 0.6 0124 4 0.915 0.948
5003 Silk waste Textiles -5709 17.3 12 2 0.4 0124 1 0.837 0.781
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Figure 6 | Regional comparative advantage in target products reported in Table 6
(Short jumps with high path dependence and few competitors)

Region\HS4
Lima

Callao
Arequipa
Loreto
Ucayali
Ica
Tacna
Huancavelica
Piura

Cusco

Ancash
Amazonas
Ayacucho
Huanuco

La Libertad
Junin
Lambayeque
San Martin
Moquegua
Tumbes

Puno

Pasco

Madre de Dios
Apurimac
Cajamarca

HS products (code)
7322 7616 4008 3904 8707 3913 8465 5403 5508 8482 5309 8308 5111 8715 1109 8603 5902 5801 3207 5003

Legend: Regional RCA index
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Box 4 | Product-level analysis: Machine tools for working wood (HS 8465)
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Upper middle- Lower middle-

income income Low-income Other

All countries High-income

Machine tools for working Machinery All products
wood (HS 8465) (736 new entries) (6975 new entries)

Countries with a highly related export hasket
in 2079 not specialized in the production of
machine tools for working woods (*

Grenada; India; Indonesia; Mauritius; Mexico;
Peru; Romania; Syria; Thailand; Tunisia.

(*) Countries—excluding high-income ones—
not specialized in ‘Machine tools for working
woods” and with a high level of relatedness




In Table 7, we shift the analysis to target prod-
ucts that are currently far away from Peru’s cur-
rent export basket (unrelated products, thus la-
belled as ‘long jumps’) that have a high degree of
path dependence. These products require capa-
bilities that are currently not fully available in the
Peruvian economy while the lack of such capabil-
ities has proven to be an important entry barrier.
These targets are hence more ambitious in terms
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of feasibility, but with the aim of diversifying away
from the current comparative advantage, these
products could be highly interesting. It is impor-
tant to note that this table includes products Peru
has a strategic advantage in, i.e. a relatedness ad-
vantage compared to other countries at a similar
level of development (that is, Peru is more closely
related to these products).
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Table 7 | Long jumps with a high path dependence, low relatedness and relatedness advantage (ranked by the relative
relatedness advantage with respect to other upper middle-income countries)

Countries
Coun- in the
tries same
2 . Number
Com- Growth special- income Imp.
P H Prod. Relat. ofnew Index of
HS code HS description Product plexity in globoal izedin  8roUP  oiji0d- advan- entries  vulner- penetr.
sector gain  trade (%, producti special- P .
(USD) 2017-19) = on ived in ness tage (1995- ability index TA
(2017-  produc- 2019)
19) tion
(2017-19)
2525 Mica Minerals  -5445  -7.3 14 3 0375  0.085 2 0204  1.002 1.053
8520 Mar%rc‘gtr'dcetripe Electronics 13195 7.9 13 4 0375  0.065 4 0.258 1153 1218
5301 Féfé'cgivsve%r Textiles 10240 637 7 2 0273 0.065 1 0.295 0.743 0.747
8213 Scissors Metals 4402 53 6 3 0273  0.064 1 028 1152 1144
9112 Clock cases  Machinery 10156 9.9 10 4 0313 0.062 2 0188 0.659 0.56
Heparin for .
3001 therapeutic use Chemicals 23943 229 12 2 0364  0.059 3 0.241 0.937 0.993
4013 R“bfuegégner Chemicals 2955 45 15 2 0375  0.056 4 0.297 1266 1127
2913 Di{g’gﬁg’ggs"f Chemicals 7786 259 5 2 0278  0.056 1 0121 0.806  0.633
8214 Other cutlery Metals 2468 -1.7 9 3 0.313 0.05 1 0.073 1144 111
9303 Other firearms Machinery 1368 171 21 3 0.381 0.047 2 0.382 1271 1.263
8415 Condﬁ}gners Machinery 9710 1.8 17 5 0333 0.047 2 0.24 1155 1133
2m - peetdlsand - cpemicals 20647 05 9 2 0333 0047 4 0261 146 1178
Porcelain or
6911 hoﬁzg”haold Stone 11024 85 19 6 0368  0.046 1 0.324 0.831 0.708
articles
5702 Wo‘a";g ﬁﬁggets Textiles  -609 13 21 5 0381  0.045 6 0.472 119 1134
Glass paving
7016 blorcnkgu%géher Stone 154 73 13 6 0316  0.045 2 0.244 1353 1334
products

Within this group of products, the DIVE tool
identifies products with a heterogeneous level of
complexity, for instance HS 3001 Heparin for ther-
apeutic use at nearly USD 24,000 to negative com-
plexity gains of HS 2525 Mica and HS 5702 Woven
carpets and rugs. The latter might still have some
desirable features related to export potential or a
relatively higher product relatedness with Peru’s

current export basket. This attractiveness might
also be related to a more widespread feasibility
from a geographical perspective; in this respect,
HS 5702 Woven carpets and rugs is already being
exported—albeit not with an RCA greater than 1—
from nearly all regions of Peru (see Figure 7).
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Figure 7 | Regional comparative advantage in target products reported in Table 7
(Long jumps with high path dependence, low relatedness and relatedness advantage)

HS products (code)
Region\HS4 5702 9303 4013 6911 3001 7016 8415 8520 2525 2911 9112 8214 5301 2913 8213

Lima
Callao
Arequipa
Huancavelica
Tacna

Ica

Ucayali
Loreto

Piura
Ancash

Cusco
Lambayeque
San Martin
La Libertad
Ayacucho
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Legend: Regional RCA index

Finally, Table 8 presents target products for
which a distance from the current export basket is
less relevant. These are products that are poten-
tial diversification targets for Peru with a low de-
gree of path dependence as well as a high ob-
served frequency of entry in the global economy.

N
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The combination of these two features suggests
that the low initial relatedness with Peru’s current
export basket is unlikely to represent a constraint
for the development of a specialization in the
product. In fact, looking at the trend of compara-
tive advantage in the last 25 years, we find that
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Table 8 | Long jumps with a low path dependence, high frequency of new entries and few competitors (ranked by
complexity gain)

Coun-
. triesin
Growt COUIsltl‘le sg::e Num-
Com- glI:)Il;]al special- income Prod. Relat b:;v‘;f Index Imp. Imp.
. .. Product plexity izedin  group " - . of  penetr. penetr.
HS description “soctor i tnig/de producti special- Re.::;id a:l;la: fi":s vulner- index index
< on ized in 8! ability world TA
2017- (1995- v
19)  (2017- produc- 2019)
19) tion
(2017-
19)
9102 Watches chni/\r?e_ry 29190 12 17 6 0.368 0.115 9 0.581 0.786 0.792
Clock or watch
7015 glasses and Stone 20359 -15.4 13 7 0.375 0.075 5 0.345 0.649 0.582
similar glasses
Vacuum clean-  Elec-
8508 are tronics 19836 9.9 12 4 0.333 0.031 6 0.44 1.235 1.296
8601 Electric trains VSQQ 18588 25 9 3 0.316 0.053 7 0.443 0.481 0.376
Organosulfur  Chemi- .
2930 compounds cals 18335 0.5 15 3 0.375 0.039 5 0.367 1.374 1.395
Uncoated com- Agricul- :
4807 posite paper ture 18180 2 14 4 0.357 0.044 6 0.485 0.884 0.902
Frames for Ma-
9003 spectacles, chine 16677 4] 15 4 0.316 0.007 5 0.407 1.077 1148
gogsles ry
Ceramic wares
6909 for technical Stone 15236 12.2 12 4 0.353 0.043 7 0.531 0.918 0.933
ware
8517 Telephones trEolﬁngs 12862 -12.5 n 4 0.25 0.01 i 0.559 0.972 0.956
6803 Worked slate  Stone 12789 01 1 3 0.333 0.072 5 0.569 0.975 1.038
goo3 " t\’/?irféa“d Metals 12451 31 1 3 0 10 0548 0669  0.687
Ma-
9029 Meters chinery 11179 6.1 16 3 0.375 0.042 7 0.476 1169 1.25
Cigarette Ma- §
9613 lighters chinery 9582 1 13 5 0.313 0.017 7 0.495 1.079 1.061
6506 Other headgear Textiles 9517 139 17 3 0.316 0.027 5 0.455 1106 1148
Sewing ma- Ma- ~
8452 chines chinery 9329 1.2 15 5 0.375 0.031 7 0.496 0.892 0.81
Aluminium
7614 wire, not insu- Metals 8267 12.6 17 7 0.321 0.063 7 0.468 1192 1.037
lated
5704  Carpets of felt Textiles 7364 124 17 3 0.368 0.065 7 0.606 0.824 0.842

many countries—even those with an unrelated
initial specialization—have managed to acquire a
comparative advantage in the product. These
products might be of high interest as a policy tar-
get, provided that they possess other characteris-
tics (e.g. complexity, positive spillovers, strategic
sectors), which make them desirable for Peru. The

products in Table 8 are ranked by their complexity
gain. Interestingly, this set shows high values in
terms of the import penetration index (a high
market potential for Peruvian firms) in compari-
son with the previous one. In this respect, HS 2930
Organosulfur compound (chemicals), HS 8508
Vacuum cleaners (electronics), HS 9029 Meters



(machinery), HS 7614 Aluminium wires (metals)
show high values for market potential in countries
to which Peru has preferential market access. The
number of new entries in the period 1995-2019 is
suggestive of the fact that these target products
are not a priori out of reach of diversification poli-
cies.

Table 8 reports HS 8601 Electric trains—a ‘new’
product when we look at the regional dimension
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reported in Figure 8—which presents a high com-
plexity gain and a relatively low number of spe-
cialized countries and new entries in the global
economy. The opposite is true for HS 5704 Carpets
of felt, a less ambitious target in terms of strategic
value, where local production capabilities are
present and geographically widespread.

Figure 8 | Regional comparative advantage in target products reported in Table 8 )
(Long jumps with a low path dependence, high frequency of new entries and few competitors)
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Moving the focus of the analysis to the regional
dimension, we provide some information on
where the producers of the identified options are

located. This helps us understand whether some
initial capabilities are present when analysing ex-
ports at a territorial disaggregated level.

Figure 9 | Regional distribution of current exports of products in diversification strategies (average 2017-2019). Short jumps

Short jumps with high path dependence and many competitors
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For each Peruvian region, Figure 9 presents the
number of products in the diversification OS of
short jumps that have a location quotient above
unity. This captures regions with product export
shares that are higher than the Peruvian average.
Lima is the region with the strongest presence of
exports of products reported in Tables 5 and 6 (17
and 18 products, respectively). Panel a) shows that
6 out of 20 products among the short jumps with
a high path dependence and many competitors
are located in the Tacna region while the regions
of Arequipa, Callao and Ica have an export share
that is higher than the Peruvian average for only
three products. Piura, La Libertad, Lambayeque
and Huancavelica are already exporting a signifi-
cant value of trade for at least one of the pro-
posed products. Among these products, those
produced and exported in different regions are

Short jumps with high path dependence and few competitors
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Refrigerators, freezers (HS 8418) in Callao, Ica,
Lima and Piura; Fish, excluding fillets (HS 0302) in
Callao, Ica and Piura; Leather apparel (HS 4203) in
Arequipa, La Libertad and Lima; Synthetic sowing
thread (HS 5401) in Lambayeque, Lima and Tacna;
and Activewear (HS 6211) in Arequipa, Lima and
Tacna. Panel b) presents more concentrated val-
ues: apart from Lima (18 products), other regions
with above average export shares include Callao
(6), Arequipa (3), Huancavelica (1), Lambayeque (1),
Cusco (1) and Piura (1). Focusing on products, we
highlight the presence of three products in at
least three different regions. These are Woven
fabrics of carded wool (HS 5111) in Arequipa, Huan-
cavelica and Lima, Ball or roller bearings (HS
8482) in Arequipa, Callao and Lima. Silk waste (HS
5003) was not exported by any Peruvian region in
the 2017-2019 period.
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Figure 10 | Regional distribution of current exports of products in diversification strategies (average 2017-2019). Long

jumps
Long jumps with high path dependence, low relatedness
and relatedness advantage
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For each Peruvian region, Figure 10 presents the
number of products in the diversification OS of
long jumps that have a location quotient above
unity. Lima is the region with the strongest pres-
ence of exports of products reported in Tables 7
and 8 (12 and 16 products, respectively). Panel a)
presents relatively concentrated values: regions
have above average export shares for only few
products and, in most cases, for only one. Tacna
has a slight relative advantage in the production
of two products (HS 8214 Other cutlery and HS 9112
Clock cases), while Ancash, Arequipa, Ayacucho,
Callao, Cusco, Lambayeque and San Martin only
have a relative advantage for one product. The
most ubiquitous products are Woven carpets and
rugs (HS 5702) and Glass paving blocks or other
moulded products (HS 7016) with a location quo-
tient higher than unity in three regions. Panel b)
shows that five of the long jJumps with a high path
dependence, low relatedness and a relatedness
advantage are located in the Tacna region while
Callao has an export share higher than the Peru-
vian average for three products (HS 2930 Organo-
sulfur compounds, HS 8517 Telephones and HS
9029 Meters). Arequipa, Lambayeque and Tumbes

Long jumps with low path dependence, high frequency of new entries
and few competitors
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already export two long jump diversification op-
tions. Among these products, those produced and
exported from different regions are Other head-
gear (HS 6506) in Arequipa, Ayacucho, La Libertad,
Lima and Tacna; Aluminium wire, not insulated
(HS 7614) in Lambayeque, Lima and Tacna; Sewing
machines (HS 8452) in Lambayeque, Lima and
Tumbes; Telephones (HS 8517) in Callao, Huan-
cavelica and Lima; and Meters (HS 9029) in Callao,
Lima and Loreto.

In the last step of our analysis, we compare the
priorities/targets identified by the DIVE method-
ology with those recently defined by the PRODUCE
methodology described in Alvarez and Huamani
(2017). In their study, the authors propose a prior-
itization strategy that combines—like in Haus-
mann et al. (2014a, 2014b)—feasibility and desir-
ability, but for the measurement of the latter, they
explicitly account for additional relevant policy
variables such as impatience (measured with an
inter-temporal discount parameter) and risk aver-
sion. For products in Peru’s potential diversifica-
tion space, the authors computed the ‘Valor Es-
tratégico Esperado y Descontado’ (VEED), which
provides an assessment of the strategic potential
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of target products considering the balancing of
discounted expected gains and risks. Although
this approach has the merit of adding two rele-
vant criteria for prioritization which have been
disregarded by other studies, we believe that the
selection is characterized by the same limitations
highlighted in Chapter 2, namely that there is an a
priori assumption that ‘distance’ (the key measure
of feasibility of a diversification strategy) is always
relevant, i.e. that distance from the initial export
basket matters for all products. Our selection of
target products corrects for this methodological
limitation by considering a product-specific mea-
sure of feasibility based on observed path depen-
dence rather than on an assumed one.

The comparison between the two prioritization
strategies is highly relevant insofar as it provides
additional robustness, considering that products
identified as potential targets by both methodolo-
gies are likely to present attractive features in
terms of a feasibility/desirability (or strategic
value) mix. Table 9 reports the products identified
by PRODUCE, which are also included in the selec-
tion presented above. The DIVE prioritization
analysis contains 21 of the 87 products listed in

the PRODUCE analysis performed using Alvarez
and Huamani's methodology (2017).28 These over-
lapping products belong to both the ‘short’ and
‘long’ jumps category over the Peruvian diversifi-
cation space. Among the short jJumps, i.e. products
that are closer to Peru’s current specialization
basket and which the country possesses a relat-
edness advantage in relative to competing
economies, Table 9 incudes one product in the
textile industry, HS 5601 Wadding of textile mate-
rials, two products in the machinery industry
HS8418 Refrigerators, freezers and HS 8465 Ma-
chine tools for working wood (see Boxes 2 and 3),
and three in the chemical industry, HS 3207 Pre-
pared pigments, HS 3913 Natural polymers and HS
4008 Vulcanized rubber plates. The list of com-
monly identified long jumps is more comprehen-
sive, from pharma products (HS 3001 therapeutic
heparin) to different types of machinery and me-
ters.

These are products for which a more in-depth
analysis of bottlenecks and market failures pre-
venting diversification might be especially valu-
able.

2 Note that the match between HS and SICT classification is an imperfect exercise as there is no perfect overlap of products in

these two classifications.
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Table 9 | Comparing UNIDO’s DIVE with PRODUCE's targets

Short jumps with a high path dependence and many competitors

DIVE methodology PRODUCE methodology

HS 4 Description HS 4 code SICT 4 code SICT 4 Description

Textiles Tejidos para Maquinarias
y plantas industriales

Refrigerators, freezers 8418 T4 Equipo de refrigeracion varios

Wadding of textile materials 5601 6577

Short jumps with a high path dependence and few competitors

DIVE methodology PRODUCE methodology
HS 4 Description HS 4 code SICT 4 code SICT 4 Description
Prepared pigments 3207 5335 Esmaltes
Natural polymers 3913 5852 Plasticos artificiales diversos
Vulcanized rubber plates 4008 6210 Materiales de cauchos
Machine tools for working wood 8465 7442 Maquinaria de elevacion y carga

Long jumps with a high path dependence, low relatedness and relatedness advantage

DIVE methodology PRODUCE methodology
HS 4 Description HS 4 code SICT 4 code SICT 4 Description
Heparin for therapeutic use 3001 5417 Medicamentos
/1 3001 5989 Productos quimicos *
Glassrﬁgl‘ﬂgg dbl;’rglﬁu‘ggsomer 7016 6649 Vidrio diverso
Magnetic tape recorders 8520 8812 Camaras y equipos de cine

Long jumps with a low path dependence, high frequency of new entries and few competitors

DIVE methodology PRODUCE methodology
HS 4 Description HS 4 code SICT 4 code SICT 4 Description
Cajas de papel, impresiones
Uncoated composite paper 4807 6428 varias, manufacturas diversas de
papel
/1 4807 6418 Papel recubierto
// 4807 6424 Papel cortado a medida
Clock or watch glasses and TS
similar glasses 7015 6649 Vidrio diverso
Vacuum cleaners 8508 6973 Estufas domésticas no eléctricas
Piezas de instrumentos de
/l 8508 8749 medicion *
Telephones 8517 7247 Maquinaria para textil varios
// 8517 7267 Maquinas de impresion diversas
Equipos de telecomunicaciones
/1 8517 7648 varios *
Dispositivos de conteo no
Meters 9029 8732 electronico
Piezas de instrumentos de
// 9029 8749 medicion

(*) Partial match between the Harmonized Systemt (HS) and the SICT classifications.
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Peru in the global economy: Recent trends and
potential diversification strategies

The design of diversification and industrial and
innovation policies is a complex task that relies
on a comprehensive set of methods and informa-
tion. The aim of applying the DIVE tool to Peru is
to highlight information that could support the
process of prioritization of target products/sec-
tors in diversification policy. The tool provides a
first-level diagnosis of the trends of Peru’s export
basket, highlighting notable features such as its
structural vulnerability, i.e. the potential of other
countries to specialize in products that belong to
Peru’s current export basket, and to analyse the
ability of Peru and its individual regions to jump
over the PS in the direction of unrelated products.
The latter is an interesting proxy of the ability of
the Peruvian economy to acquire or recombine
production capabilities, a key ingredient of struc-
tural change. In fact, although Peru scores sig-
nificantly worse in terms of diversification than
other countries at a similar level of development,
the concentration of its export basket in a few—
often low complexity—products, the analysis of
recent new entries provides a positive assess-
ment of the country’s ability to defy its static com-
parative advantage. The regional analysis reveals
a highly heterogeneous degree of diversification
and dynamism, which policymakers should take
into account.

Our analysis provides an assessment of the ‘di-
rection’ Peru’s diversification strategies could take
in the future. The list of potential products that
might represent new sectors/areas of diversifica-
tion should be considered a first step in the de-
sign of policies. To this end, the DIVE tool provides

useful information and new metrics for analysing
specific ‘target’ products. Additional information
at the product level is reported in Boxes 2-3, a
starting point for a useful and highly recom-
mended second layer of assessment of potential
targets with the aim of a more in-depth analysis
of specific value chains and the identification of
key production nodes, where rents are concen-
trated and for which a diversification strategy for
Peru is feasible. This second layer of analysis—
once potential opportunities for diversification
have been identified—should focus on obtaining
an informed picture of industry dynamics (e.g.
evolving technologies, potential demand, key in-
dustrial and institutional players) as well as the
precise identification of market failures and bot-
tlenecks that prevent the development of target
sectors. Targets have a strategic value that is re-
lated to the actual and/or potential linkages with
domestic firms. The analysis should also highlight
those sectors connected by backward and forward
linkages that are already competitive or might be-
come competitive in the near future with ade-
quate policy stimuli (Farooki and Kaplinsky, 2014).

The analyses of specific markets/sectors should
be aimed at understanding which actions/incen-
tives might correct prevailing market failures or
which specific public good is required. This analy-
sis cannot be conducted by governments without
the involvement of relevant actors from the pri-
vate sector and without a rigorous assessment of
the technical, organizational and political capacity
to implement policy actions.
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Appendix A: Methodological details

a. Identification of export baskets

Using trade data HS 4-digit Rev. 1992, we adopt the
Balassa index of revealed comparative advantage
to quantify the degree of export specialization for
each product i, each country k and each year t.
The index of export specialization is computed as
follows:

Xikt

i Xikt
2 Xikt

2 2, Xkt

Where x,, is the export value of product i in
country k at time t. The Balassa index is computed
for all years for which data are available. A prod-
uctis only included in a country’s export basket if
its RCA was above unity for at least two years in
the interval [tt + 2].

RCAjjt =

b. Computation of relatedness between products

Following Hidalgo et al. (2007), we compute the
network of relatedness as the minimum of the
pairwise conditional probability of being co-ex-
ported with an RCA above unity over a three-year
period [tt + 2]. The relatedness between product i
and product j at time t is thus computed as fol-
lows:

(pm = min{P(EB;tIEB;t ' P(EB;’t/EB:’t)}

where EB, denotes the presence of product i in
the export basket at time t. The degree of similar-
ity in the capability required to produce different
goods changes over time, and thus for computing
distances in terms of relatedness, we adopt year-
specific networks.

c. New export specializations

A product is a new export specialization at time t
if:
1.1t is exported with an RCA higher than unity at
time t;
2.it has been exported with an RCA lower than
0.5 for at least two in the previous 5 years;
3.it has never been exported with an RCA higher
than unity in the previous 5 years;
4.alternatively,
1.1t has been exported with an RCA higher
than unity for at least 2 years in the follow-
ing 5 years and has been exported with an
RCA lower than 0.5 for no more than once
in the following 5 years;
2.1t has been exported with an RCA higher
than unity in the following 3 years;
5.the average export value in the following 5
years is higher than the average export values
in the previous 5 years;
6.the export value at time t is higher than USD 1
million.

d. The option set (0S)

To be included in a country’s OS and in line with
ex-ante criteria for the identification of new en-
tries, a product is part of the diversification (or
option) set if it:

1.is exported with an RCA lower than unity at
time t;

2.is exported with an RCA lower than 0.5 for at
least two years in the previous 5 years;

3.is never exported with an RCA higher than
unity in the previous 5 years.

We retrieved information of countries’ option
sets for the period 2000-2019.
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e. Distance between new entries/products in the
0S and pre-existing export basket

The degree of relatedness between products out-
side the export basket and those already being
exported with an RCA is given by the degree of
proximity between such new entries/products in
the OS and the closest products among those in
the export basket.

dist; g = max{y;} with j € EB,,

where product i is the new entry (or alterna-
tively, the product in the diversification set) and
EB,, is the country’s export basket at time t. In our
approach, we focus on this definition, avoiding
measures of average distance from the overall ex-
port basket, e.g. network density metrics. A mea-
sure of network density is reliable in a context of
an ex-ante forecast of potential new entries and,
as reported in many works that adopted the PS
framework, is correlated with the probability of
entering a country’s export basket. Our analysis
relies on the distance of actual new entries and
potential ones to export baskets, and we virtually
attach the new entries that are close to the most
related product. Averaging over the entire set of
proximities would underestimate the degree of
relatedness of products with high similarities in
terms of local capabilities with only a few existing
specializations.

To compute the relatedness of new export spe-
cializations and products in the diversification
space at time t, we adopt relatedness matrices re-
ferred to as time t - 5 so that the proximity is com-
puted a priori, thus avoiding endogeneity.

f. Product index of path departure

To detect the extent to which a product usually
follows ‘the path’, we have developed three alter-
native metrics that capture distinct aspects of di-
versification. The three metrics focus on the coun-
try-product dimension to capture the country-
specific heterogeneity of product path depen-
dence and subsequently, aggregate the informa-
tion on path departure at the product level.

The first step is to identify the average proximity
of the products in the OS for each country and

each initial year. This represents the threshold for
distinguishing between path-dependent and
path-defying new entries.

- Relative distance from threshold: the first
metrics compute the extent to which a single
new entry defies the path and is given by the
ratio between the difference in relatedness
between the threshold and the new entry and
the threshold value, as follows:

Hie = distigg

Hht

where p,, is the country-time-specific thresh-
old and dist,./EBm is the distance between new
entry i and the pre-existing export basket of
country kattime t-5. The index has a positive
value when the new entry has a lower proxim-
ity to the export basket than the OS, on aver-
age. The metrics obtained thereby are subse-
quently aggregated at the product level for the
entire period of analysis, as follows:

IPD, - X, Xy ipdig

|NE; |
where [NE | is the number of total new entries
of product i in the period considered.

- Share of path-defying new entries: by adopt-
ing the threshold value introduced above, we
assign a dichotomic value to each new entry:
if the relatedness is higher than the average
proximity of the OS, it represents a path-de-
pendent new entry; by contrast, if the related-
ness of the new entry is lower than the aver-

age proximity of the OS, it is labelled as a
path-defying new entry.

-k 0 otherwise

ipdip, =

The product-level metrics, similarly to the pre-
vious one, is computed as follows:

2, X, d_ipd;,

d_IPD; = T
1




- The third metrics take the entire distribution
of the OS’s relatedness distribution into con-
sideration. Each new entry’s inverse measure
of distance from the export basket (dist,, ) is
associated with a percentile in the distribu-
tion of the OS ranging from 0 to 100. Higher
values denote path-dependent new entries,
thus we transform this value into a measure of
path departure as follows:

percentile;,. = 1 -rankg ../ 100
The path departure product-country-time-
specific metrics are subsequently transformed

into a product-specific measure of path de-
parture as follows:

>, 2, percentile;,
[ NE;|

av_perc_dep;, =

g. Product and country index of vulnerability

As reported in the main text, a vulnerable product
is one with a high level of path departure (low
path dependence suggests that the set of avail-
able local capabilities is not difficult to acquire),
high ubiquity (due to the fact that capabilities are
present in several countries, so international
competition is high), and high frequency of entry
(high level of contestability in the middle-long
run).

All three dimensions are computed using an in-
dex with values ranging from 0 to 1. For frequency
and ubiquity, the product value is obtained as the
relative position (percentile) of its frequency/u-
biquity with respect to other products’ frequency/
ubiquity. A value of 1is assigned to products that
entered export baskets the most. A value of 0.5 is
assigned to products in the middle of the distri-
bution. The value of the degree of product-level
path defiance is computed by:

1.comparing new entry relatedness with the
pre-existing export basket with the OS’s relat-
edness distribution and obtaining a value for
each new entry in each country;
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2.averaging the product-country relative posi-
tion in the OS distribution across countries.
Products with a value of 1 have the lowest
level of relatedness of all products in the OS.

The three dimensions are joint in a unique in-
dex computed as follows:

J/freq;? + pathdepa;® + ubig;’

J3

where the index of product vulnerability of
product i is equal to the square root of the sum of
the square of the three components divided by
the square root of 3 (the denominator serves to
obtain an index ranging in the [0,1] interval). As-
suming the product index of frequency, the prod-
uct index of path departure and the product index
of ubiquity as three dimensions represented as a
3x1vector, the numerator corresponds to its norm.

Moving to the country dimension, we can easily
compute the index of structural vulnerability for
the export basket. This is obtained as the
weighted average of the indices of product vul-
nerability, where the weights are given by the ex-
port shares of product i of country k.

ISV, = > shIPV,
i

IPV, =

h. Country index of path departure

All product indices of path departure presented
have been used to obtain a metric that is valid for
the entire set of products exported by each coun-
try. Similarly to the measure adopted, with ipd, de-
noting the product index of path departure, the
country measure is obtained as follows:

IPD, = shyipd,
1
where IPD, indicates, alternatively, the country’s
relative distance from path dependence, the
share of path-dependent new entries or the aver-
age percentile position of the country’s export
basket.
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i. Country index of structural dynamism

By considering one measure that has already
been introduced, i.e. the country index of path de-
parture (as measured by the percentile method)
and the number of new entries of each country in
the period analysed, we obtain a country index of
structural dynamism (ISD_k), which gives a mea-
sure of how dynamic an economy’s export basket
is over a given period (in our case, 1995-2019).

We have already introduced the country index of
path departure. The number of a country’'s new
entries is normalized in the interval [01] by as-
signing a value to each country that corresponds
to its relative position in the distribution of coun-
tries’ new entries number. In other words, the
country with the highest number of new entries

over the period analysed, i.e. the country that wit-
nessed the biggest changes in its set of special-
izations, has a value equal to 1. If a country has no
entries, it has a value very close to 0.

Similarly to the country index of structural vul-
nerability, we have added the two dimensions as
follows:

JNE_rank.? + pathdepa;?

V2

where NE_rank. is the relative position of coun-
try I in the distribution of world economies ac-
cording to the number of new entries in the pe-
riod 1995-2019. The denominator serves as a
correction to obtain an index bounded in the in-
terval [0,1].

ISD; =
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Appendix B: Definitions and key concepts

Revealed Comparative Advantage (RCA) is an in-
dex that can be used to compute the relative ad-
vantage—or disadvantage—of an economy in pro-
ducing a certain product or class of products
using international trade data. In its best-known
formulation, the Balassa index of RCA of an econ-
omy c in the production of a good c is given by the
ratio between the relative value of good i exports
over country ¢ total exports (country export share
of product i) and the relative value of good i ex-
ports over global total exports (world export share
of product /). Values lower than 1 reflect a coun-
try’s disadvantage in the production of a product
while values higher than unity reflect a country’s
relative advantage in the production of a product.
Its success is due to its ability to proxy the under-
lying structure of an economy since it allows iden-
tification of which (set of) class of products an
economy is specialized in, or ‘the export basket’
(the bundle of products exported with an RCA
higher than 1).

Path dependence/path defiance. A path-de-
pendent new entry occurs when a newly intro-
duced specialization is related to the existing ex-
port basket. By contrast, with path departure (or
path defiance), we indicate the case in which a
new economic specialization is characterized by
the presence of production capabilities non-
strictly related to those already developed in a
country.

Export basket: the set of products® countries
have a specialization in. The export basket is iden-
tified measuring RCAs. In this study, using export
data®®, we analyse how export baskets change
over time or in other words, we identify ‘new en-
tries’ in the export basket in recent decades for all
countries in the world. One of the core novelties
of the DIVE tool is the assessment of the degree
of “path dependence” of these new product spe-
cializations.

The Product Space (PS). The PS is a network
representation of all goods traded in the world in
which every good is linked to others according to
its “relatedness”. Hidalgo et al. initially presented
the PS in a seminal contribution published in
2007, entitled “The Product Space Conditions the
Development of Nations” The authors highlight
the role of path dependence in the process of a
country’s specialization over time. As economies’
export mix changes, there is a strong tendency to
move towards related goods rather than to goods
that are less related.

Relatedness. The theoretical concept of related-
ness refers to the degree to which the set of pro-
duction capabilities required for specialization in
the production of two products (say product A and
product B) overlap. The empirical measure of re-
latedness is the (minimum of) pairwise probabil-
ity that products A and B are co-exported with a
revealed comparative advantage higher than 1
(RCA>1). See Hidalgo et al. (2007) and Appendix A
for details on how relatedness is computed.

Relatedness advantage. \We define this measure
as the difference between the relatedness of
product i to the export country of the country un-
der analysis (in our case Peru) and its relatedness
with other countries at a similar level of develop-
ment. A higher advantage signals that the country
is in a better position to diversify towards the
product compared to potential competitors; this
concept is relevant for products characterized by
a high level of path dependence (low level of path
defiance).

Product sophistication or complexity (PRODY).
Products are complex or sophisticated when they
require a complex set of productive capabilities
that are generally abundant and available in high
productivity economic contexts (for instance
those that characterize rich and developed
economies). In this report, we measure product

2 We identify products according to the Harmonized System (HS) nomenclature, Rev. 1992,

30 We adopt the BACI dataset provided by CEPII.



Peru in the global economy: Recent trends and potential diversification strategies | 74

complexity by employing the PRODY index devel-
oped by Hausmann et al. (2007).

Sophistication or complexity gain. We report a
measure of the gain in complexity associated with
a new entry (actual or potential), which is given by
the difference between the product’'s PRODY and
the country’s EXPY. The higher the gain, the higher
the potential of a product to increase a country’s
level of production complexity.

Country sophistication or complexity (EXPY).
Using the values of the PRODY of products be-
longing to countries’ export baskets, we measure
the aggregated level of complexity or sophistica-
tion. Empirical results show that the measures of
complexity are positively correlated with level of
income, and that deviations from this relationship
are predictive of future growth.

Diversification space or option set. The diversi-
fication space, alternatively referred to as option
set (0S), is the country-time-specific bundle of
products representing potential specializations
that have not yet been developed. For each coun-
try and for each year of analysis, the OS repre-
sents the bundle of potential new entries.






Vienna International Centre
Wagramerstr. 5, P.O. Box 300,
A-1400 Vienna, Austria

+43 1 26026-0

www.unido.org UNITED NATIONS
unido@unido.org INDUSTRIAL DEVELOPMENT ORGANIZATION




	Table of contents
	List of abbreviations
	Liste of tables
	Lista of tables
	Lista de tablas
	Liste of figures
	Lista of figures
	Acknowledgements
	Foreword
	Executive summary
	Introduction
	The Peruvian economy in the global production space. Current trends in export specialization and potential targets for diversification policies
	Chapter 1
	Informing diversification policies: UNIDO’s DIVE tool
	Chapter 2
	The current specialization of Peru’s economy: Main features
	Chapter 3
	Recent trends in the Peruvian export basket
	Chapter 4
	Potential diversification strategies
	Chapter 5
	Peru in the global economy: Recent trends and potential diversification strategies
	References
	Appendices
	Appendix A: Methodological details
	Appendix B: Definitions and key concepts

