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Abstract:

The literature offers different definitions of development traps, which largely depend on the
conceptual frameworks and the methodologies used. Instead of looking at this phenomenon from
the reductionist side of relative income, GDP or economic growth, this paper aims to revisit the link
between economic development and structural change, proposing a structural (change) approach to
development traps. From this perspective, we define regional development traps as the inability of
some regions to evolve and transform their productive structures along four dimensions
(productivity, technological intensity, value added and diversity), thus remaining stuck at different
levels of the regional development ladder. Based on employment data for the main 85 labor market
areas in Argentina between 1996 and 2019, we propose two alternative and intuitive ways to
identify regional development traps following the development ladder metaphor. The results reveal
that several Argentine regions are trapped at low and intermediate steps of the development ladder,
while others show regressive (or favorable) trajectories towards (or away from) these levels. Finally,
we verify the relationship between regional development traps and movements along the ladder
and different performance indicators.
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1. Introduction

There is a constant debate in economics and economic geography on how to measure and compare
national or regional development, as the very concept of (economic) development remains fuzzy,
despite the prolific empirical literature around it. In particular, this paper aims to contribute to the
discussion on how to identify those regions that may have fallen into development traps, and what
these traps may consist of. In addition to the recent academic interest in these topics, policymakers
are also increasingly concerned about development traps and uneven development, in a context of
growing regional polarization and political discontent in Europe and Latin America (Nieto-Parra et
al., 2019; Bourdin and Tai, 2022; ECLAC, 2024; European Commission, 2024a; 2024b; MacKinnon et
al., 2024; Rodriguez-Pose et al., 2024b).

A rather simplistic view of economic development reduces its analysis to a comparison between
relative levels of income or GDP per capita. From this approach, there is already a general consensus
on the existence of poverty or low-income traps and also middle-income traps, with some accepted
techniques for their measurement and identification (Azariadis and Stachurski, 2005; Gill and Kharas,
2007; Kharas and Kohli, 2011; Felipe et al., 2012; Eichengreen et al., 2014). In contrast, an important
part of the literature has been calling for more complex and multidimensional definitions of
development (Stiglitz et al., 2009; OECD, 2019), but there are almost no specific tools to identify
development traps from this perspective. Moreover, while it is common to find more (inter)national
analyses, studies on regional traps are relatively scarce and very recent.

In their effort to move from middle-income traps at the country level to regional development traps
in Europe, Diemer et al. (2022) take a first step by considering other variables besides GDP per
capita, such as productivity and employment (though they are predictably correlated). However,
their approach remains closer to the notion of economic growth (or stagnation) than to
development in a broad sense.

Instead, this paper aims to revisit the link between economic development and structural change as
a way to broaden the scope of development traps. Thus, we propose a structural (change) approach
to identify regional development traps, providing a wider perspective that is not focused on income
or GDP indicators. From this approach, we conceive regional development traps as the inability of
some regions to evolve and transform certain dimensions of their productive structures, remaining
stuck at different levels or steps of the development ladder.

When reviewing some of the main messages of Stiglitz et al. (2009), the OECD (2019: 67) highlights
that “GDP fails to encompass the multidimensionality of development, as well as the structural
changes that have characterised the evolution of modern economies.” In the economic development
literature, many studies have focused on structural change, given that this process is considered,
depending on the author, as a cause, consequence or manifestation of development (Foster-
McGregor et al., 2021). However, as it happens with the concept of development, the discussion on
what is meant by structural change is far from settled and, thus, there are no single ways of
measuring or identifying its quantitative and qualitative aspects (Yoguel, 2014; Niembro and Cal3,
2024).

Several studies at the country level highlight the relationship between low- or middle-income traps
and national trajectories of structural change (Jankowska et al., 2012; Lee, 2013; Lavopa and Szirmai,
2018; Hartmann et al., 2020; Bianchi et al., 2024). In fact, as soon as one accepts that some
particular sectors may function as growth engines, the importance of structural change as a
development driver becomes evident (Lavopa, 2015). In terms of Lavopa and Szirmai (2018: 67),
countries might get caught in these traps “if they are not able to perform a radical transformation of
their productive structures.” Similarly, according to UNCTAD (2016), income traps occur when the
structural changes required to maintain or accelerate economic growth become more difficult as
nations move up the development ladder. The link between (the transformation of) productive
structures and the development ladder metaphor has also been shown in other national-level



analyses (Mohapatra et al., 2006; Ozawa, 2016; Petralia et al., 2017; Atkin et al., 2021; Bianchi et al.,
2024), but not yet in regional studies.

In this sense, the conceptual discussion on regional development traps and the possible ways to
measure or identify them is much more recent (lammarino et al., 2019; 2020). According to Diemer
et al. (2022: 487), “the concept of regional development trap refers to regions that face significant
structural challenges in retrieving past dynamism or improving prosperity for their residents.” The
European Commission (2024a) notes that structural traps occur when regions are unable to adapt
their current productive structures to future economic changes, so that “structural interventions to
foster structural change” become essential to overcome them (European Commission, 2024a: 30).
Closely related, the notion of regional evolutionary traps by Balland and Boschma (2024) focuses on
the structural incapacities to develop new and more complex activities, as some regions lack the
necessary capabilities to do so.

Following this line of reasoning, this paper proposes a new way of identifying different types of
development traps by focusing on some distinctive dimensions of the process of regional structural
change (namely, changes in productivity, technological intensity, value added and productive
diversity) and extending the development ladder metaphor from the national to the regional level. It
also provides an application of this methodology for Argentina, a typical example of a developing
country trapped in middle-income levels (Felipe et al., 2012; Lavopa and Szirmai, 2018; Bianchi et al.,
2024), but with huge and historical regional development gaps (Cao and Vaca, 2006; Borello and
Gonzalez, 2021; Niembro and Sarmiento, 2021; Abeles and Villafaiie, 2022). In addition, although
several studies on Argentina highlight the absence of national structural change in the last decades
(Roitter et al., 2013; Rivas and Robert, 2015; Abeles and Amar, 2017; Coatz et al., 2018; Wainer and
Belloni, 2019), Niembro and Cald (2024) show different regional trajectories of structural change
throughout the country. To the best of our knowledge, this is one of the first studies that seeks to
adapt and apply the notion of regional development traps in a developing country and beyond
Europe (or its surroundings), a research gap highlighted by Rodriguez-Pose et al. (2024a).

In line with the structural factors suggested in some development traps studies, but especially in the
literature on structural change (Fernandez Bugna and Peirano, 2011; Niembro and Cald, 2024), the
proposal focuses on the analysis of the four main dimensions of this process: shifts in the labor force
towards higher productivity sectors, towards more technology-intensive sectors, towards higher
value-added activities (upgrading in value chains) and changes in the degree of productive diversity.
Based on data on total formal salaried employment in the main 85 labor market areas (LMAs) of the
country between 1996 and 2019, we offer two alternative and somewhat complementary ways to
identify regional development traps and, from there, we elaborate a typology of Argentine regions
following the development ladder metaphor.

In addition to a better understanding of Argentine subnational development and its inequalities, the
paper makes at least three contributions to the international literature. First, it provides a new
approach to the recent debate on regional development traps, especially from the point of view of
structural traps rather than income traps. To this end, based on previous studies that offer different
criteria for measuring the structural change dimensions at the regional level (Niembro and Cal3,
2024), we propose two ways of classifying regions (and regional development traps) according to
their position or dynamics along the regional development ladder. This diagnostic tool for regional
development traps is flexible enough to be adapted to the circumstances of countries with different
levels of development and also different availability of sectoral data (employment, value added or
trade).

! Unlike the first three notions, which are very present in national and international studies of structural change, the last
dimension (productive diversity) has been predominant in economic geography and regional studies (Boschma, 2021). In a
previous paper (Niembro and Cald, 2024), we explored the patterns of regional structural change in Argentina following
these four dimensions and showed the differences that arise from applying each criterion, but we did not connect those
results to the debate on regional development traps.



Secondly, in the particular case of Argentina, the paper stresses the presence of different types of
regional development traps at low and intermediate steps of the development ladder and diverse
regional (regressive or favorable) trajectories towards or away from these levels. While the
recognition of different types of development traps is a contribution to this specific literature (as
Balland and Boschma, 2024), the empirical identification of negative or declining trajectories can
also contribute to the debate on the dark side of regional path development (Blazek et al., 2020).

In third place, although a distinctive aspect of our typology is that it is not based ex-ante on relative
income or employment indicators (as traps are identified in other papers, including Diemer et al.,
2022), we verify ex-post that, in the case of Argentina, there is indeed a correspondence between
regional development traps and positions on the ladder and different indicators of regional
performance. In other words, regions trapped at the bottom or first levels of the development
ladder show lower relative income and worse labor market indicators than regions outside these
traps or at higher levels of development.

After this introduction, section 2 presents the literature review linking the concepts of economic
development and structural change with those of development traps and structural traps, especially
at the regional level. Section 3 describes the data and methods used to measure the main
dimensions of regional structural change and to identify regional development traps. Section 4
shows the results, that is, the classification of Argentine regions according to two alternative ways of
identifying development traps and regional dynamics along the development ladder, as well as an
analysis of the relative performance of trapped and untrapped regions. Finally, section 5 summarizes
the main conclusions.

2. From economic development to structural change and from development traps to structural
traps

As with the notion of economic development, the concept of structural change is often used
ambiguously, with circumstantial or ad hoc definitions. Consequently, if the conceptual framework is
not made explicit, the empirical discussion on the occurrence or not of structural change can be an
empty dialogue (Fernandez Bugna and Peirano, 2011).

The adoption of diverse definitions implies different measures and forms of empirical identification.
For example, OECD (2019) questions that per capita income does not fully reflect what happens with
other development indicators. In particular, although most Latin American countries present middle-
income levels, they show large disparities in other performance indicators and, at the same time,
wide subnational inequalities (much higher than in developed OECD countries). According to this
study, Latin American countries face different development traps or structural weaknesses that,
once reaching an intermediate income level, operate as vicious circles that hinder inclusive and
sustainable growth.

In order to identify regional development traps from a structural (change) approach, we examine the
four main notions or dimensions of structural change, based on the conceptual review by Fernandez
Bugna and Peirano (2011). Despite we address each dimension separately, it should be noted that
they have different points of contact (Bustillo Carrasco, 2019). For example, the OECD’s definition of
productivity trap seems to reflect rather a structural (change) trap, as it includes three of our four
dimensions (productivity plus technological intensity and value added):

“the stagnant productivity performance is associated with an export structure biased towards
primary sectors with low levels of sophistication (such as agriculture, fisheries or mining) (...).
Hence, the region has poor insertion into GVCs (...) associated with low levels of technology
adoption and few incentives to invest in productive capacities. In all, competitiveness remains
low, making it difficult to move towards a more sophisticated export structure and higher



added-value segments of GVCs. This fuels a vicious circle that negatively affects productivity”
(OECD, 2019: 102).

The European Commission (2024a) also notes that falling into a development trap can be linked to
several interrelated factors, such as low growth in the manufacturing sector, skills shortages and lack
of innovation, as well as decoupling from global value chains. As Fernandez Bugna and Peirano
(2011) highlight, each of the structural change dimensions requires specific analytical categories for
its measurement and identification. Consequently, depending on the aspects stressed or the
operational definitions adopted, different results can be achieved regarding the presence,
magnitude and direction of structural change (Niembro and Cal3, 2024).

According to Martins (2015) and Timmer et al. (2016), one of the most common and narrow
definitions of structural change refers to the shift of workers and other resources to higher
productivity activities. This is expected to increase the aggregate productivity of the economy, the
rate of growth and the income level of the population (Fernandez Bugna and Peirano, 2011; UNIDO,
2013; Martins, 2015; UN-Habitat, 2016). Even though the dispersion between sectoral productivities
tends to be greater than that of wages by sector, the correlation between the two is high and
sectors with above-average productivity usually have higher wages (ECLAC, 2012).

The second definition refers to the relocation of factors to technology-intensive activities in the
manufacturing industry and, more recently, in some knowledge-intensive services (KIS). Since
“technological change is at the heart of structural change” (UNIDO, 2013: 82), there is a close
connection with the evolutionary and neo-Schumpeterian literature (Silva and Teixeira, 2008;
Fernandez Bugna and Peirano, 2011; Barletta and Yoguel, 2017; Lavopa and Szirmai, 2018).
Moreover, a point of contact between the first and the second definition lies in the fact that the
differences in sectoral productivity and their evolution may depend, among other factors, on the
trajectories of technological change in those sectors (Kriiger, 2008; Timmer et al., 2016; Tyler et al.,
2017, Lavopa and Szirmai, 2018).

The third definition of structural change involves the upgrading along the supply chain to activities
with higher value added or level of processing (Sztulwark, 2005; Fernandez Bugna and Peirano,
2011; Barletta and Yoguel, 2017). It also has points of contact with the previous dimensions, as high
productivity activities were historically related to industrialization (the shift from agriculture to
manufacturing), and in recent decades to the notion of modern sectors, including both
manufacturing and some service activities (Li and Haynes, 2011; UN-Habitat, 2016; Foster-McGregor
et al.,, 2021). In other words, the transformation from primary to manufacturing (or modern)
activities may imply gains in productivity and value added.

Interestingly, in one of the few studies that examine the link between (national) structural
transformations and income traps, Lavopa and Szirmai (2018) seem to mix or combine elements of
the first three dimensions of structural change. They employ two indicators to calculate an index of
structural modernization or to draw a structural modernization landscape. First, the share of total
employment in modern sectors, considered in a very broad way, that is, industry (mining,
manufacturing, utilities and construction) and internationally tradable services (transport,
telecommunications, financial and professional services). For the authors, these sectors usually have
higher levels of productivity and also a higher potential for technological upgrading and productivity
gains. Secondly, labor productivity is assumed as a proxy for the level of technological knowledge
incorporated in these modern sectors.

Finally, in Boschma's (2021) review of the geographic perspective of structural change, he focuses on
what we take in this paper as the fourth dimension, productive diversity. Like other authors (Saviotti
and Pyka, 2004; Saviotti and Frenken, 2008; Fernandez Bugna and Peirano, 2011; Barletta and
Yoguel, 2017; Neffke et al., 2018), he stresses that diversification, seen as the emergence of new
activities, is a central component of structural change. In the same way, UNIDO (2013: 108) points
out that “structural change and diversification are strongly interconnected.” Although the



diversification literature distinguishes between related and unrelated variety, Boschma (2021)
highlights that there is much more evidence of the former type, given that new activities are usually
based on pre-existing capabilities and resources, while unrelated diversification requires radical
transformations.

In line with the above-mentioned fuzzy boundaries between dimensions, it is interesting that one of
the main studies introducing the notion of regional development traps also mentions many of the
aspects of structural change:

“a successful transition from agriculture to industry, and from industry to high-skilled and high
value-added activities, is fundamental for preventing countries from falling into the middle-
income trap and/or escaping it. This requires an upgrading of the economic structure and a
transition from imitation-based to more innovation-intense strategies. This largely holds true
at the regional level” (lammarino et al., 2020: 13).

This report by lammarino et al. (2020) and the condensed version of the article by Diemer et al.
(2022) are, undoubtedly, the main empirical antecedents on regional development traps. The
methods and indices proposed by these authors have been replicated in quantitative studies focused
on Turkey (Cinar, 2023a; 2023b), China (Chen, 2024) and the relationship between regional traps
and the geography of discontent in Europe (Rodriguez-Pose et al., 2024b), and even inspired
qualitative research (Roessler, 2024).

From an operational standpoint, Diemer et al. (2022: 489) understand a regional development trap
(in Europe) “as the state of a region unable to retain its economic dynamism in terms of income,
productivity, and employment, while also underperforming its national and European peers on these
same dimensions.” On this basis, they propose two alternative measures. The first one (called
development-trap index 1 or DT1) captures with a series of dummies whether the growth of each
region in the three indicators has been lower than three benchmarks (its past, other regions of its
country and Europe), making a total of nine comparisons. The second index (or DT2) considers,
instead of dummies, the intensity or magnitude of the deviations from these benchmarks,
accounting for the severity of the trap in which a region may be found. In addition, the authors
argue that a trap can occur at different levels of economic development (relative to Europe), thus
distinguishing regional development traps at low, middle and high income levels.

Rather than focusing on dynamics of low economic growth or relative stagnation, Balland and
Boschma (2024) propose an evolutionary (in a sense, structural) approach to derive a new typology
of regional traps in Europe. Inspired by recent studies showing that regions can become trapped in
low-complexity activities because they lack the necessary capabilities to develop (and diversify into)
more complex ones (Hartmann and Pinheiro, 2022; Pinheiro et al., 2022, Queiroz et al., 2024), the
authors draw on the relatedness-complexity framework (Balland et al., 2019; Li and Rigby, 2023) to
identify regional traps. In the style of a four-quadrant graph, they cross regional indicators of
relatedness density and complexity with their respective averages and, thus, differentiate four
scenarios (including three different traps): structural trap (the worst situation), low relatedness trap,
low complexity trap, and complexity loop (the most favorable scenario).

The elaboration of a taxonomy of regional traps is related, albeit partially, to other recent studies
that indicate the existence of different types of peripheral regions or left-behind places (Eder, 2019;
Hertrich and Brenner, 2023; Nilsen et al., 2023; Calignano et al., 2024; Velthuis et al., 2024),
generally based on a multidimensional interpretation of these conditions (Gliickler et al., 2023;
Tsiotas and Tselios, 2023; Pike et al., 2024). As MacKinnon et al. (2024: 1162) note, one way “in
which the problems of ‘left-behind’ regions has been conceptualised is in terms of these regions
being stuck in development traps” (see also, Rodriguez-Pose et al., 2024a; Roessler, 2024). In
empirical terms, it is worth noting that Velthuis et al. (2022) identify distinct groups of left-behind
places in Europe according to different (unfavorable) dynamics of structural change. Furthermore,
the trajectories of regional left-behindness in Le Petit-Guerin et al. (2023) can be linked to the types



of declining dynamics outlined by Blazek et al. (2020) in their analysis of the dark side of regional
path development.

Based on this literature, we expect that our structural (change) approach to regional development
traps may also reflect the existence of different types of regional traps and dynamics, following the
development ladder metaphor. Moreover, these distinct regional situations could be linked to other
characteristics or performance indicators of each group of regions (Balland and Boschma, 2024;
Chen, 2024).

3. Data and methodology
3.1. Data and period under analysis

Structural change analysis usually focuses on the evolution of sectoral aggregates, mainly from GDP
or employment statistics. Like many other studies (Lavopa and Szirmai, 2018; Velthuis et al., 2022;
Balland and Boschma, 2024), we work with employment data by sector, since there are no GDP
statistics available at the scale of labor market areas (LMAs) in Argentina. It is important to note
that, in the database, employment is recorded in the region where people work and not where they
live, which allows us to describe the productive structure of each region.

The database was provided by the Observatory of Employment and Business Dynamics (OEDE in
Spanish) and covers all formal salaried employees in private companies, disaggregated into 56
sectors (2 digits, ISIC rev. 3), for the main 85 LMAs of the country between 1996 and 2019 (the first
and last year available). LMAs are portions of the territory determined by workers' movements
between their place of work and their home, and consist of a central node or city and a set of other
linked towns (Borello, 2002; OEDE, 2020). It should be noted that these 85 LMAs represent 86% of
the total population of the country and 95% of formal employment in the private sector (OEDE,
2020).

Our analysis focuses on the changes between extreme years for the entire period. However, we also
explore and check the dynamics in two different sub-periods, without finding significant differential
trends. Given that we take the average of three-year windows to avoid the results being affected by
occasional issues, shifts between extreme years refer to 1996-1998 versus 2017-2019. Meanwhile,
the sub-periods are defined according to different peaks before three economic recessions (1998,
2008 and 2018, coincidentally separated by ten years). The first sub-period contains the lengthy
recession of 1998-2002, followed by a sharp recovery until 2008. The second one starts with the
2009 slowdown, which was quickly overcome, but since 2011 the Argentine economy has been
stagnant.”

3.2. Measuring the four dimensions of structural change

As highlighted by other authors (Lavopa, 2015; Lavopa and Szirmai, 2018), one of the main
challenges is how to determine which activities should be included among the sectors with higher
productivity, higher technological intensity or higher value added. According to Lavopa (2015: 77),
“part of the theoretical soundness needs to be sacrificed in order to have a measurable variable.”
While the data available in those studies are limited to 9 or 10 broad sectoral aggregates, one of the
strengths of this paper is the availability of 56 sectors —also higher than the 33 industrial categories
used by Balland and Boschma (2024)—. Nevertheless, it is worth noting that standard sectoral
classifications present different limitations (Hicks, 2011) and we still deal with some intra-sectoral
heterogeneity that cannot be isolated with the available data.

% These sub-periods, and especially the identification of the peaks in 1998 and 2008, are consistent with other recent
studies (Perrotti, 2021; Blanco et al., 2022).



Bearing in mind these caveats, to identify the activities with higher productivity, we use sectoral
statistics at the national level and select a group of 18 sectors (one-third of the 56) that, between
2004 and 2019, have the highest wages in Argentina (from OEDE) and also high levels of value added
per worker (INDEC, the national institute of statistics).3 This is consistent with the evidence of ECLAC
(2012), which shows a high correlation between these variables in other Latin American countries.

Secondly, we use two criteria to identify the most knowledge-intensive activities. For manufacturing,
we follow the widely used OECD taxonomy (UNIDO, 2013; Rivas and Robert, 2015; Barletta et al.,
2022) and include medium-high and high-tech sectors. On the other hand, we take as knowledge-
intensive services the sectors examined by Lopez et al. (2014) in the case of Latin America, which are
largely in line with high-tech KIS and KIBS (B of business) defined by Eurostat (2011), excluding
financial services and other personal KIS.

It is worth noting that several authors have suggested industrial classifications different from the
OECD taxonomy to reflect some specificities of Latin America (Katz and Stumpo, 2001; Katz and
Bernat, 2011; Kataishi and Morero, 2020). In addition, some studies use data from Argentine
companies to develop taxonomies that reflect local technological opportunities (Cassini and Robert,
2017; Marin and Petralia, 2018), local intensity of R&D expenditure (CEP, 2007) or, more generally,
the intensity of innovation activities (Bernat, 2020). Combined with the study by Aboal et al. (2017)
in the bordering country of Uruguay, they present a more favorable perspective than the OECD
classification regarding, for example, food and beverage production, which is commonly considered
a low-tech sector in developed countries.

Even though this debate is not taken into account when identifying medium-high and high-tech
sectors, it can be partially considered in the application of the third dimension of structural change,
the shift of resources to sectors with higher value added or higher level of transformation from
natural resources. Considering that much of Latin American production and exports remain
concentrated in raw materials with little or no processing, an emphasis is placed on the potential for
adding value and upgrading in the value chains of agriculture, livestock, forestry, minerals or
hydrocarbons. Therefore, for the third conception of structural change, we focus on manufacturing
sectors based on the processing of natural resources and some higher value-added activities that are
transversal to different chains, such as the provision of machinery, equipment and professional and
technical services (see Appendix A). In part, this resembles Lavopa and Szirmai's (2018) broad
consideration of modern sectors, which includes manufacturing activities typically considered low-
tech.

Finally, for the fourth dimension of structural change, we calculate a synthetic measure of
productive diversity commonly used in the literature, the inverse of the Herfindhal-Hirschman Index
(1/HHI). As Krieger-Boden and Traistaru-Siedschlag (2008) note, although there are many alternative
indexes, the results are usually consistent. Unfortunately, we do not have the necessary data to
distinguish between related and unrelated variety at the level of LMAs, which is certainly an
interesting topic for future research.

Based on the above operational definitions, we obtain the annual percentage of employment in
sectors with higher productivity, higher technological intensity and higher value added or level of
processing from natural resources (Appendix A), as well as the diversity index (1/HHI) for each year.
Then, we calculate the averages for 1996-1998 and 2017-2019 (or 2006-2008 as the pivot for the
two sub-periods) and standardize the measures as Z scores, but using the mean and standard
deviation of 1996-1998. This type of standardization is also carried out by Diemer et al. (2022),
following the recommendation of Nardo et al. (2008), when the focus is on changes over time rather
than comparing units in the same cross-section.

? Sectoral classifications are available in Appendix A.



3.3. Identification of regional traps and different dynamics along the development ladder

For the sake of robustness, we propose and compare two alternative ways of identifying regional
development or structural traps, which we call ST1 and ST2. The first one is simpler and is based on a
series of dummies according to the (combination of) dimensions of structural change above the
regional average in Argentina. Beyond this dichotomous view, the second form of identification
considers the intensity of (positive and negative) differences with the regional mean, thus providing
more information about the traps. For example, it allows a better treatment or identification of
those regions close to the average (above or below) in some dimensions. In addition, regions may
experience improvements or regressions in one or more dimensions but, if they do not cross the
threshold of the regional mean, these dynamics may not be captured by the first method.

The typology of regional traps and dynamics along the development ladder is derived from the
exploration of the transition matrix between extreme years (1996-1998 and 2017-2019). For the
dummies of above-average dimensions, we can explore a more complex 16 x 16 matrix (given the 4 x
4 possible combinations of dimensions) or a simpler and more intuitive 5 x 5 matrix depending on
the number of dimensions higher than the average (from none to 4). We take the latter matrix and
reformulate the axes to plot the development ladder and specify our analytical categories (Figure 1).

Along the ascending diagonal, we identify four positions or levels that coincide both at the starting
and final years: E) structural poverty trap (all dimensions below average); C1) lower-middle
development trap (a single dimension above average, or positive as they are Z scores); C2) upper-
middle development trap (for the sake of simplicity, we combine here 2 or 3 positive dimensions);
and A) virtuous structural loop (all dimensions above average, especially in the final years). Below
the diagonal, we find regressive dynamics, meaning a worsening between the starting point and the
final years: De) falling into the trap (from one positive dimension to none); D1) dropping to lower-
middle (from two to one positive dimension); and D2) dropping to/in upper-middle (4 to 3 or 3 to 2).
Similarly, above the diagonal, we find favorable dynamics: B1) escaping the trap (from none to one
positive dimension) and B2) climbing to/in upper-middle (1 to 2 or 2 to 3). Although it is true that, as
a counterpart of De, we could think of a trajectory Ba (entering the virtuous loop), as will be shown
below, only two of the 85 Argentine LMAs are in this situation. Therefore, we decided to consider
them in group A for the rest of the analysis, privileging the four positive dimensions in final years.

Figure 1. Development ladder from a reformulated transition matrix

Starting years
0 1 2 3 4

L~ | B | c2 | p

~ | B2 | 2| p2 | _~—
BL [ c1

De

Final years
O|lRr[IN|W|H

Source: Own elaboration.

A similar exercise, based on the transition matrix, is carried out for the second form of identification
according to the intensity or magnitude of structural change (ST2). For this purpose, instead of
counting dummies, we take the average of the four dimensions in Z scores for each moment.* In
addition, a series of thresholds every 0.25 (one quarter of a standard deviation) are defined for the
axes of the matrix. Type 1 categories (B1, C1 and D1) will be below the regional mean (zero) in final

* This decision is similar to the one adopted by Diemer et al. (2022: 496) with their three variables of analysis in DT2, when
mentioning that each dimension “is simply added up together”.



years and type 2 (B2, C2, D2) will be above the average. Here is an additional reason (perhaps not so
clear in Figure 1) for distinguishing only two intermediate levels (lower-middle and upper-middle).
All of this will be discussed in more detail in the results section.

3.4. Relationships between development traps and regional performance indicators

As mentioned above, a distinctive aspect of our structural approach to identify development traps is
that it does not rely on relative income or employment performance indicators, as is usual in studies
on income traps (including Diemer et al., 2022). However, we explore ex-post the links between the
typology of traps obtained for Argentine LMAs and different regional performance indicators, as
done by Balland and Boschma (2024) and Chen (2024). Diemer et al. (2022) also examine some
characteristics of trapped and untrapped regions, but noting that “this analysis is purely descriptive
and is not to be interpreted in a causal way, nor as an indication of the relative contribution of either
variable to the status of being trapped” (Diemer et al., 2022: 502).

Unfortunately, the only subnational level for which GDP estimates are available is the country's 24
provinces, but there is no similar measure at the level of LMAs. For this reason, we resort to a set of
alternative indicators, which imperfectly or partially cover different angles of regional performance
(Table 1). Four indicators are constructed using information from OEDE specifically for LMAs and,
thus, only cover formal salaried employment in the private sector. Two other indicators are more
comprehensive, since they come from a transformation exercise of information from the 2022
National Population Census, from the scale of departments (more than 500 in the country) to that of
the 85 LMAs, following the experience of previous studies (Niembro and Cald, 2021).

The first indicators in Table 1 try to approximate relative incomes: firstly, average wages in LMAs in
the early years available in this database (2008-2010) and the last years of our period of analysis
(2017-2019); and secondly, the wage bill (average wage per total private employment), relative to
the population of the previous 2010 Census. With all possible caveats and, above all, despite the
other dimensions of income not covered, the per capita wage bill is the closest proxy to the per
capita income (or GDP) of LMAs. The following two indicators look from complementary angles at
the volume of regional employment: the density of formal private employment in the latest available
years (2017-2019), which OEDE calculates for LMAs; and a proxy of the employment rate of LMAs,
from the 2022 Census data by department. This last indicator has the appeal of covering the entire
population that declares to be employed, salaried and non-salaried, formal and informal, in both
private and public sectors. However, due to the conversion between geographic scales, it is still an
approximation at the level of LMAs.

Table 1. Regional performance indicators

Indicator Year/s Elaborated based on |Remarks
Average wage in formal private | 2008-2010 average OEDE First years available

sector 2017-2019 average Last years available
Per capita wage bill (formal
private sector)

2010 OEDE Total population according to 2010 Census

Density of formal private 2017-2019 average OEDE Formal privat_e salaried employment / estimated
employment total population

Total employment / population aged 14 and over.

Employment rate 2022 INDEC - 2022 Census X
Conversion from departments to LMAs

Proportion of migrants (born in

X 2022 INDEC - 2022 Census |Conversion from departments to LMAs
another province or country)

Source: Own elaboration.
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The last variable in Table 1, the proportion of immigrant population in LMAs, also arises from the
transformation between scales of census data, but it does not strictly represent a traditional
dimension of regional performance. We include it as an additional variable because, as will be shown
below, it has an interesting relationship with regional development traps —it is often linked to the
risk of falling into a talent development trap, according to the European Commission (2024b)- and
thus may trigger in-depth studies in the future.

Given that none of the first performance indicators (income and employment) is free of limitations,
in addition to analyzing them separately, we construct a synthetic indicator through principal
component analysis. It will be useful to order the groups of LMAs (obtained according to the
classification of traps) from the best to the worst relative situation.

4. Results
4.1. Typology of structural traps and dynamics along the development ladder

The following reformulated transition matrix (Table 2) shows the results of the first form of
identification of structural traps (ST1), using the same colors and categories as in Figure 1. It can be
seen that 10 LMAs in Argentina are immersed in a structural poverty trap (E), while another 10 fall
into this trap (De). There is also one special case that drops from 2 positive dimensions to no one.
That is, almost one quarter of the regions finish the period in the worst structural scenario.

In addition, 12 LMAs are included in the lower-middle development trap (C1, orange) and 15 in the
upper-middle development trap (C2, yellow). In comparison to Figure 1, there is a novelty along the
diagonal of Table 2. In these intermediate levels (C1 and C2), we can distinguish some regions that
maintain the same number of structural change dimensions above the regional average but, at the
same time, experience some changes in which are those positive dimensions. This is particularly
evident in (6 of 9) LMAs with two structural dimensions above the mean. Throughout the period,
they sustain one of the initial dimensions and modify the other (more details in Appendix B, with the
16 x 16 table).

Regarding the positive cases, 9 LMAs are classified in group A (virtuous structural loop), including the
(already mentioned) 2 regions that start with 3 positive dimensions and advance to 4. There are also
10 LMAs with positive trajectories to/in the upper-middle level (B2), including a very particular case
that progresses from one dimension to 4.% As for regressive dynamics, 13 LMAs reduce their number
of positive dimensions during the period (from 2to 1,3 to 2 or 4 to 3).

Table 2. Distribution of LMAs in the first form of identification of structural traps (ST1)

1996-1998 -->
0 1 2 3 4

D

5 3 1 3 6 (1) 3

o

~

: 2 5 9 (6) 5

Vv
1 5 12 (2)
0

Source: Own elaboration. Note: in parentheses, number of LMAs that change positive dimensions

> In a context with more observations, it could be considered to have a separate category Ba (entering the virtuous loop),
but here we prioritize having at least five LMAs in each group.
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Table 3 shows the reformulated transition matrix for the second form of identification of structural
traps (ST2), taking into account the intensity of structural change. As can be seen, the definition of
thresholds every 0.25 allows a finer look, which captures more variability in the dynamics than the
jumps between the four dimensions. In line with the greater dispersion of positive values in Figure 2,
we opt to identify in group A those LMAs with values above 0.75 at both the initial and final years.
Only one special case starts below this threshold and then surpasses it (but we consider this region
as B2). Thus, 11 LMAs appear to be in a virtuous structural loop, while 15 show positive trajectories
(9 in group B2 and 6 in B1).

At the other extreme, the LMAs in a structural poverty trap (E) are those that start and end the
period with values below -0.50. There are 18 regions in this situation, along with another 6 that fall
into this trap in final years (De).

Table 3. Distribution of LMAs in the second form of identification of structural traps (ST2)

1996-1998 -->
<-1 [<-0.75] <-0.5 [<-0.25| <O >0 |>0.25| >0.5 |>0.75| >1 |>1.25
a
g|>1.25
N
5 >1
o
o~
¥ 1>0.75 1
>0.5 1 2
>0.25 1 3 1 2 1
2

Source: Own elaboration. Note: Axes values refer to the average of the four dimensions of structural change in Z scores.

12



Figure 2. Second form of identification of structural traps
(LMAs values in 1996-1998 versus 2017-2019)
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Source: Own elaboration. Note: Axes values refer to the average of the four dimensions of structural change in Z scores.

Predictably, the two alternative forms of identification and classification are not entirely coincident.
Since they contemplate the possible existence of regional structural traps from different angles, they
call for a detailed analysis, especially, of the characteristics and trajectories of the regions classified
in distant groups (from the diagonal in Table 4). To give an example, the 3 LMAs that according to
ST1 appear in B1 (escaping the trap), but for ST2 remain in E (structural poverty trap), respond to a
general situation where the improvements in one dimension (captured by ST1) are not enough to
offset the very negative situation in the other dimensions (reflected in the average intensity of ST2).

In addition to full matches on the diagonal (in bold), we also mark some close categories with grey in
Table 4. For example, of the 10 LMAs in structural poverty trap according to ST1, 8 are in the same
group for ST2. Viewed the other way around, from the 18 LMAs in group E according to ST2, along
with these 8 matches, we could consider 3 regions in the nearby category De (falling into the trap).
At the other extreme, of the 9 LMAs in virtuous structural loop according to ST1, 8 appear in the
same group for ST2. In the opposite sense, we could add one close region in B2. In the next section,
we will see how, despite the differences between both forms of identification, they tend to show a
similar picture concerning the relative performance of the different groups.
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Table 4. Coincidences and differences between both forms of classification

ST2 classification -->

E [De|D1]D2fci]ca]B1|B2] A JtmA
s{e[s 2 10
®lpe| 35 ]2 1 11
& b1 3 1 1 5
S [ D2 1[5 1 1| 8
clci] 4 1 6 1 12
Tl 3 |1 6 4 | 1]1s
V]eil] 3 1 1 5

B2 2 [1]2]a]1]w
A 1 8 | 9
iMAl 18 | 5 10| 7 11| 8 [ 6 | 9 [11]8s

Source: Own elaboration.

Moreover, the geographic distribution of the groups of LMAs is relatively similar in both forms of
classification (Figure 3). The LMAs that face a structural poverty trap (E) or fall into it (De) are mostly
located in the north of the country (historically, the most backward region), rural-agricultural areas
in the interior of the provinces of Buenos Aires and Cérdoba, as well as some tourist regions in these
provinces and the Patagonia (south of the country). At the other extreme, the LMAs in a virtuous
structural loop (A) are mainly located in the industrial belt of the center of the country —connecting
the Buenos Aires metropolitan area with the cities of Rosario (in Santa Fe) and Cérdoba—, together
with some LMAs that have enjoyed industrial promotion regimes (in the province of San Luis
according to ST1 or in the extreme south of the territory according to 5T2).°

Except for a few cases (especially in ST1), the rest of the northern LMAs are distributed among type
1 categories (B1, C1 and D1), linked to the lower-middle level of the development ladder. On the
other hand, the bulk of the LMAs in type 2 or upper-middle categories are located in the central part
of the country, along with several Patagonian areas. However, it is important to highlight the
heterogeneity of situations within some provinces, as is common in the cases of Buenos Aires and
Cérdoba, but also in some Patagonian provinces. ”In contrast, other provinces with numerous LMAs
show a more homogeneous scenario, which tends to be favorable in Santa Fe and negative (with
many trapped regions) in Entre Rios.

® This regional picture is similar to the one that emerges from the analysis of productive complexity (by departments, not
LMAs) provided by Abeles and Villafaiie (2022).

’ There is also considerable heterogeneity in terms of regional specialization profiles (as classified by Niembro et al., 2021).
For example, although some LMAs specialized in primary and extractive activities manage to escape from different traps,
other regions with the same productive profile appear in opposite situations.
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Figure 3. Maps of LMAs according to both forms of classification
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Source: Own elaboration. Notes: the point does not reflect the full extension of each LMA, but the location of the central
node; internal lines represent the provincial boundaries.

Finally, as an additional check, we analyze regional trajectories by differentiating two sub-periods of
about 10 years each (taking 2006-2008 as the pivot). Although, as mentioned above, there are no
significantly different results from one sub-period to another (Appendix C), some aspects are worth
highlighting. For example, according to ST1, almost half of the LMAs (41 out of 85) remain stable in
both sub-periods, that is, with the same number of positive dimensions. Given the greater variability
of ST2, as it is an intensity indicator and because of the multiple thresholds (every 0.25), the number
of LMAs in the same situation at both times decreased to 23. Another interesting point is that, in
most of the remaining cases, an improvement (regression) for the entire period is generally
explained by progress (setbacks) in one sub-period and stability in the other, without identifying a
clear prevalence (in frequency) of changes in the first or second sub-period. Other dynamics of
sustained changes in the same direction or reversions (V and inverted V) are much less frequent but
may be interesting for future in-depth analysis.

4.2. Relative performance of trapped and untrapped regions

In this section, we first examine the correlations between the four dimensions of structural change
and some performance indicators (Table 5) and then the relative performance of the different
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groups of LMAs, especially of trapped regions. It is remarkable that, in contrast to Diemer et al.
(2022), the correlations between the four structural dimensions are low or null in several cases. This
shows that each dimension provides additional information for the identification of development
traps. The most significant and positive relationships are between productivity and technological
intensity —in line with the assumptions of Lavopa (2015) and much of the literature— and between
technological intensity and productive diversity.

Table 5 also shows that the value-added dimension has weak or no linkages with the rest of the
structural change categories and it is practically unrelated to the different performance indicators
(followed, to a lesser extent, by productive diversity). This could raise some reservations regarding
the development strategies usually advocated in Latin America, since the shift of resources to
sectors with higher value added (or higher levels of processing) based on the natural resources
available does not seem to be accompanied by significant regional improvements in terms of income
or volume of employment.

As expected, there is a high correlation between productivity and wages, due to the form of
selection of high-productivity sectors. Interestingly, the correlations between both wage and
employment indicators are relatively high and this supports the use of principal component analysis
to synthesize most of the information shared by the different performance measures.

Table 5. Correlations between structural change dimensions and performance indicators

Den- | Emp. | Mi-
sity | Rate | grant
17-19| 22 22

PR TI VA DI PR TI VA DI |Wage |Wage |Wage
96-98 |96-98 | 96-98 | 96-9817-19|17-19|17-19|17-19|08-10 | 17-19|Bill 10

PR 96-98 1
T196-98 0,560 1
VA 96-98 |-0,013 | 0,215 1
DI 96-98 0,374 | 0,572 | 0,007 1
PR 17-19 0,882 | 0,580 | 0,027 | 0,328 1
T117-19 0,520 | 0,898 | 0,183 | 0,574 | 0,546 1
VA 17-19 |-0,040( 0,202 | 0,892 (-0,050]-0,031 | 0,221 1
D117-19 0,415 | 0,619 | 0,161 | 0,792 | 0,416 | 0,667 | 0,073 1
Wage 08-10 | 0,742 | 0,542 | 0,092 | 0,247 | 0,890 | 0,478 | 0,078 | 0,284 1
Wage 17-19 | 0,730 | 0,516 | 0,055 | 0,248 | 0,882 | 0,474 | 0,058 | 0,319 | 0,972 1
Wage Bill 10 | 0,721 | 0,533 | 0,083 | 0,300 | 0,864 | 0,501 | 0,084 | 0,330 | 0,916 | 0,902 1
Density 17-19] 0,607 | 0,534 | 0,076 | 0,376 | 0,667 | 0,576 | 0,127 | 0,405 | 0,676 | 0,682 | 0,861 1
Emp. Rate 22| 0,230 | 0,342 | 0,042 | 0,203 | 0,323 | 0,359 | 0,041 | 0,344 | 0,341 | 0,405 | 0,371 | 0,465 1
Migrant 22 | 0,586 | 0,396 (-0,096| 0,219 | 0,600 | 0,361 (-0,146| 0,185 | 0,649 | 0,652 | 0,650 | 0,573 | 0,407 1

Source: Own elaboration. Notes: PR: productivity, Tl: technological intensity, VA: value added, DI: diversity.

Figure 4 shows the link between the per capita wage bill (proxy of per capita income) and the
density of formal private employment (over total population) for all LMAs, according to our ST2
classification.® About 80% of the LMAs in a structural poverty trap or that fall into this trap (groups E
and De) appear in the lower left quadrant, below the means of both variables. Something similar
occurs with the regions that fall to the lower-middle level during the period under analysis (6 of 9
LMAs in group D1) or with those that are trapped at this level (7 of 11 in C1) and even with the LMAs

& Unlike Diemer et al. (2022), who prioritize the index constructed from dummies (DT1), we consider that our second form
of trap identification (ST2), based on the intensity of structural change, is superior in informative terms and, thus, the
following results correspond to this classification of Argentine LMAs.
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that manage to escape the poverty trap (4 of 6 in B1). However, in all of these latter categories,
there are also several regions close to the averages. In contrast, 8 of the 11 LMAs in a virtuous
structural loop are located in the upper right quadrant, above both means. The LMAs that climbed to
the upper-middle level (group B2) appear in the same quadrant or around the averages, while those
that fall to that level (D2) or remain stuck at it (C2) tend to split between the two quadrants
described above.

Figure 4. Per capita income and employment density by groups of LMAs (ST2 classification)
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Source: Own elaboration.

Table 6 shows a synthetic measure of all performance variables using principal component analysis
(PCA) and the means of each individual indicator, along with the additional dimension of migration,
for each group of LMAs (means are standardized as Z scores to match the scale of the PCA indicator).
In general terms, our typology of regional traps and dynamics along the development ladder has a
coherent relationship with the different regional performance indicators. As a robustness check, if
we had opted for the classification by dummies (ST1), the five groups highlighted in bold in the first
column of Table 6 would be ordered in the same way. This means that the different levels of the
ladder appear consistently in the expected order: E) structural poverty trap (followed by falling into
it, De), C1) lower-middle development trap, C2) upper-middle development trap, and finally, A)
virtuous structural loop. Another noteworthy aspect is that, in both alternative classifications, the
type 1 or lower-middle categories (B1, C1 and D1) appear individually and jointly below their
correlative type 2 or upper-middle categories (B2, C2 and D2).°

° What changes between classifications (ST1 and ST2) is the relative position of type 1 categories among themselves, and
the same with type 2 categories.
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Table 6. Performance indicators (in Z scores) by groups of LMAs (ST2 classification)

Wage | Wage | Wage |Density [Employ. |Migrant
08-10 | Bill10 | 17-19 | 17-19 | Rate 22 22

A. Virtuous structural loop 1,208 | 1,688 | 1,656 | 1,773 1,968 1,147 2,135
C2. Upper-middle dev. trap 0,721 | 1,197 | 1,074 | 1,479 | 0,734 | 0,190 | 0,398
D2. Dropping to upper-mid. | 0,521 | 0,715 | 0,828 | 0,691 | 0,548 | 0,618 | 0,872
B2. Climbing to upper-mid. 0,186 | 0,106 | 0,115 | 0,084 | 0,326 | 0,659 | -0,953
C1. Lower-middle dev. trap -0,193 | -0,594 | -0,361 | -0,565 | -0,264 | 0,546 | -0,423

Group PCA

B1. Escaping the trap -0,288 | -0,467 | -0,272 | -0,580 | -0,829 | -0,381 | -0,635
D1. Dropping to lower-mid. -0,378 | -0,485 | -0,759 | -0,677 | -0,753 | -0,538 | -0,579
De. Falling into the trap -0,433 | -0,908 | -1,028 | -0,788 | -0,442 | 0,016 | 0,023
E. Structural poverty trap -0,807 | -1,251 | -1,252 | -1,116 | -1,290 | -2,258 | -0,836

Source: Own elaboration.

Similar to what Lavopa and Szirmai (2018) and Bianchi et al. (2024) show at the national level, the
analysis of Argentine regions presents a diversity of intermediate traps between the extremes of the
landscape (groups E and A), rather than a single type of trap. In addition, another particular
contribution of this paper is to identify the possible movements along the regional development
ladder and the relative performance of these regions in comparison with trapped regions.
Remarkably, it seems that climbing the ladder does not necessarily guarantee an immediate
improvement in regional performance, compared, for example, with regions that are already
trapped at the arrival level (B1 versus C1 and B2 versus C2). This is similar to some findings of Lavopa
(2015: 101), who notes that three special cases (countries) “have managed to enter in the next
region of the landscape in terms of the [structural] modernisation index but are still trapped in the
lower-middle income category,” while their productive structures are closer to those of upper-
middle income nations.

Finally, an interesting issue that could be further explored in future studies is the relationship
between structural traps (and the development ladder) and migration dynamics (Bénassy and Brezis,
2013; Fan and Anwar, 2021)."° In Table 6, it is possible to observe a certain correspondence with the
classification of Argentine LMAs. In particular, the groups at the top of the development ladder
(especially A, followed by D2 and C2) have managed to attract, throughout their history, a greater
volume of migrants than the type 1 or lower-middle categories and the LMAs trapped in structural
poverty. Among many other possible reasons, it can be assumed that (at least part of) these
migrations may have been driven by the search for greater employment opportunities and higher
wages. All this calls for a closer look at the regions at the bottom of the development ladder in
Argentina, since at least in the context of Europe's lagging regions “their skilled people have been
out-migrating, generating a vicious circle of population and talent loss that is creating spatial traps
for those who remain” (lammarino et al., 2019: 281). This may result in another (or complementary)
type of trap, a talent development trap (European Commission, 2024b).

5. Conclusions

In this paper, we highlight that what is meant by development traps depends, to a large extent, on
how (economic) development is defined, measured and compared between countries or regions.
Instead of looking at these complex questions from the simplistic or reductionist side of relative

% The available indicator only reflects the attracting side of this phenomenon (proportion of the population that
immigrated from another province or country), but tells us nothing about the temporality of this process (at what time
they migrated) or about emigration or net migration.
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income, GDP or economic growth/stagnation —as the seminal contribution of Diemer et al. (2022)
and the other studies replicating its methodology—, we seek to revisit the development ladder
metaphor and the crucial link between economic development and structural change, proposing a
structural (change) approach to development traps. From this perspective, we define regional
development traps as the inability of some regions to transform their productive structures, along
four main dimensions (productivity, technological intensity, value added and diversity), thus
becoming trapped at different levels of the regional development ladder. Based on employment
data for labor market areas in Argentina, we propose two alternative ways to identify regional traps
and show the presence of different types of structural traps at low and intermediate steps of the
development ladder, as well as diverse trajectories towards or away from these levels.

With very few exceptions, the recent discussion on regional development traps has been mainly
concentrated in Europe and remains closer to economic growth or stagnation than to development
in a broader sense. In this sense, this paper provides a new empirical approach to this debate,
especially from the perspective of structural change or structural traps, and shows its application in
the particular case of Argentina, a developing country trapped in middle-income levels and with
large regional inequalities. In some way, our structural approach can be seen as complementary to
Balland and Boschma's (2024) perspective on regional evolutionary traps, since both exercises
examine specific features of the productive structure. However, their analysis focuses on some
dimensions of the diversification process (complexity and relatedness) and does not address the
other faces or sides of structural change, which are also relevant for developing countries. Despite
these differences, or precisely because of them, comparing the results and classifications of traps
obtained by both approaches could be an interesting line of research.

Even though our approach is not free from the usual limitations of the empirical studies on income
and development traps —related to somewhat arbitrary or ad hoc definitions of operational criteria
to identify them (lammarino et al., 2020)—, we hope that the flexibility of the proposal and its
intuitive nature will allow adaptations and adjustments to other contexts and available data.
Regarding the latter, one of the strengths of this paper is examining the dynamics of regional
structural change at a relatively high level of sectoral disaggregation. As Lavopa (2015) notes, this
can improve the understanding of the major transformations that occur as countries or regions
move up the development ladder and the challenges they face in avoiding falling into development
traps.

Our main results reveal that almost one quarter of the Argentine LMAs ends the period in the worst
structural scenario. Many of these areas are located in the historically most backward regions (the
north of the country), rural-agricultural areas in the interior of central provinces and some tourist
regions. On the other hand, the LMAs in a virtuous structural loop are mainly concentrated in the
central industrial belt or in provinces with industrial promotion regimes. Finally, we show that these
extreme situations, but also the different types of regional traps at low and intermediate levels of
the development ladder, have a correspondence with various performance indicators (and migration
dynamics).

The variety of (intermediate) traps and regressive trajectories that emerge from our analysis
represents perhaps one of the hardest challenges in terms of policy, especially if we consider that
the regions in these situations often show poor performance indicators. While horizontal or aspatial
policies tend to benefit the most developed regions, place-based policies targeting territorial
inequalities usually focus on the other end of the spectrum, the (most) lagging regions (lammarino et
al., 2019; Diemer et al., 2022). Thus, a challenge for policymakers in developing countries such as
Argentina may be to include the regions with intermediate development traps in their portfolio of
concerns. Even though these regions are currently outside the structural poverty trap, they still face
different productive and socioeconomic limitations that should be addressed, bearing in mind that
some of them show negative dynamics that, over time, could lead to the worst scenario. This paper
may help to open the debate on the political relevance of these intermediate traps and regressive
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trajectories, as well as to identify some of the Argentine regions in such situations (besides those
already in a poverty trap).

Additionally, since the causes of the various types of development traps also differ from region to
region and have idiosyncratic components, policy responses will probably require individual
diagnosis and tailored instruments or programs. Furthermore, the large heterogeneity of situations
between and within provinces adds another level of complexity in policy design and implementation,
since multilevel and multi-stakeholder interventions may be required (ECLAC, 2024), instead of
homogeneous national or provincial policies. Although not usually considered when designing
industrial policies in Argentina, local governments and stakeholders can play an important role in
identifying the main opportunities for productive transformation and the current obstacles to their
development.

Finally, the exploration of some performance indicators of trapped and untrapped regions should be
considered as a first exploratory step in a broader and future line of research, in which many
interesting questions remain to be answered. For example, what factors or determinants explain the
emergence of regional development traps or the chances of escaping them. Since LMAs with the
same productive profile or located in the same province appear at different levels of the
development ladder or show different dynamics, the answer is not obvious. Another interesting
extension is to explore the socioeconomic consequences for the population in regions stuck at
different levels of the development ladder.
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Appendix A. Sectoral classifications used (2 digits, ISIC Rev. 3)

. Medium- Higher
Medium- .
. . high tech- value

Sector (ISIC Rev. 3) 2 dig | high pro- ]

. nological added
ductivity . .
intensity (to NR)

Agriculture and livestock 1

Forestry, wood extraction 2

Fishing and fishing-related activities 5

Extraction of crude oil and natural gas 11

Extraction of metalliferous minerals 13

Exploitation of other mines and quarries 14

Food and beverages 15

Tobacco 16

Textile products 17

Apparel 18

Leather and footwear 19

Wood 20

Paper 21

Edition 22

Petroleum products 23

Chemicals 24

Rubber and plastic products 25

Other non-metallic minerals 26

Base metals 27

Other metal products 28

Machinery and equipment 29

Office machinery 30

Electrical appliances 31

Radio and television 32

Medical instruments 33

Automotive 34

Other transport equipment 35

Furniture 36

Recycling of waste and scrap 37

Electricity, gas and water 40

Water collection, treatment and distribution 41

Construction 45

Sale and repair of vehicles, fuel retailing 50

Wholesale trade 51

Retail trade 52

Hotel and restaurant services 55

Railway, railcar and pipeline transport 60

Maritime and river transport 61

Cargo and passenger air transport 62

Cargo handling, storage and warehousing 63

Post and telecommunications 64

Financial intermediation and other financial services 65

Insurance and retirement and pension funds 66

Services auxiliary to the financial activity 67

Real estate services 70

Rental of transport equipment and machinery 71

IT activities 72

Research and development 73

Legal, accounting and other business services 74

Temporary employment agencies 75

Education 80

Health and social services 85

Waste disposal 90

Business organization services 91

Film, radio and television 92

Other services 93

Source: Own elaboration (Niembro and Cala, 2024).
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Appendix B. Distribution of LMAs in the first form of identification (ST1): 16 x 16 matrix

<--1996-1998

2017-2019 -->
NONE| PR Tl va | o |erri|prva|proDl | Tva | Tioor | vacpr [PRT [ PRTIIPRVAITIVAS L ] Lva
VA | DI DI DI
NONE| 10 1 1 3 15
PR 2 1 1 4
Tl 1 1
VA 1 7 2 1 1 12
DI 7 1 2 2 12
PR-TI 1 1 1 1 4
PR-VA 1 1
PRDI| 1 1 1 2 1 6
TI-VA 1 1
TI-DI 1 1
VA-DI 2 1 1 1 5
PR-TI- 1 1 )
VA
PR-TI- 5 2 1 s
DI
PR-VA- 5 1 3
DI
TI-VA- 3 3
DI
ALL 1 2 7 10
va | 21 2 2 9 9 1 0 2 4 9 3 0 5 0 8 10 85

Source: Own elaboration. Notes: PR: productivity, Tl: technological intensity, VA: value added, DI: diversity.
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Appendix C. Evolution of the LMAs in two sub-periods, according to both forms of classification

ST2 classification -->

Equall| Up1- [Equall{ Up1 | Falll- |Equall4 Fall1 [Inverted v LMA
&2 Equal2| Up?2 &2 Equal 2| Fall 2 &2 V
c
S Equall] ¢ 7 4 2 7 2 3 1 a1
T &2
1 I 1 2 1 1 7
© | Equal 2
(%]
o |Faualld 3 2 1 7
“l Up2
v
Upl 1 1
&2
Fall1-1 1 5 1 1 1 11
Equal 2
Equal1{ 4 3 3 3 1 11
Fall 2
Fall 1 1 1
&2
Inverted 1 1 1 3
v
Vv 1 1 1 3
LMA 23 12 7 1 13 12 6 6 5 85

Source: Own elaboration.
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