The Regional Development Trap in Europe

Andreas Diemer, Simona lammarino, Andrés Rodriguez-Pose &
Michael Storper

Papers in Evolutionary Economic Geography

# 22.09

N
A % Utrecht University Human Geography and Planning

N

http://peeg.wordpress.com



The Regional Development Trap in Europe

by

Andreas Diemer°, Simona lammarino®, Andrés Rodriguez-Pose"", and
Michael Storper?

° Swedish Institute for Social Research (SOFI), Stockholm University, Stockholm, Sweden
andreas.diemer@sofi.su.se

Y Department of Geography and Environment and Cafiada Blanch Centre, London School of
Economics, London, UK
s.lammarino@]lse.ac.uk; a.rodriguez-pose@lse.ac.uk

b Department of Geography and Environment, London School of Economics, London, UK
m.storper@lse.ac.uk

and

Luskin School of Public Affairs, University of California Los Angeles, Los Angeles, CA
90095, USA

storper@ucla.edu

Acknowledgments

We are grateful to James Murphy and three anonymous reviewers for their encouragement and
critical support throughout the reviewing process. We are also grateful to Laura de Dominicis,
Lewis Dijkstra, and Philippe Monfort, for comments and suggestions to earlier parts of the
work. Funding for this research is provided by the European Commission, grants 0000-0002-
5193-7739, 0000-0002-8354-792X and 2018CE16BAT055. Andreas Diemer also
acknowledges funding from the Swedish Research Council for Health, Working Life and
Welfare (2016-07099)”.



The Regional Development Trap in Europe

Abstract

The concept of regional development trap refers to regions that face significant structural
challenges in retrieving past dynamism or improving prosperity for their residents. This article
introduces and measures the concept of the regional development trap for regions in Europe.
The concept draws inspiration from the middle-income trap in international development
theory but widens it to shed light on traps in higher-income countries and at the regional scale.
We propose indicators—involving the economic, productivity, and employment performance
of regions relative to themselves in the immediate past, and to other regions in their respective
countries and elsewhere in Europe—to identify regions either in a development trap or at
significant near-term risk of falling into it. Regions facing development traps generate
economic, social, and political risks at the national scale but also for Europe as a whole.

Key words: development trap, middle-income, economic growth, employment, productivity,
regions, Europe.



European regions display stark differences in economic indicators such as income per
capita, employment, and demography.! A growing literature documents persistent variation not
just in their levels of performance but also in terms of the direction and rate of changes in such
indicators (European Commission 2017a, 2017b, 2022; lammarino, Rodriguez-Pose, and
Storper 2019). These analyses document the emergence of subnational economic clubs of
development, consisting of regions with wide differences in dynamics of income, employment,
industrial composition, education, productivity, innovation, as well as urbanization and
demography. One reason for such differences is that there is long-term economic stagnation of
many regions of Europe, and this occurs at varying levels of development. This is generating a
Europe of different speeds. Regions at the top and the bottom of the income scale have been,
in general, far more dynamic than many regions in between these two extremes. A considerable
number of European middle-income regions have experienced lengthy periods of low growth,
weak productivity increases, low employment creation, or even employment loss. This
phenomenon includes some formerly wealthy regions, pushing some of them down into the
ranks of the middle-income group.

The challenges faced by many of these regions are comparable to those of middle-
income countries. Prominent among them are growth slowdowns (Ben-David and Papell
1998), and middle-income traps into durable economic stagnation (Gill and Kharas 2007;
Kharas and Kohli 2011). The latter refers to countries that had once successfully transitioned
from low- to middle-income status but subsequently experienced a durable decline in economic
growth. This traps them in the middle income and hampers their ability to move up to a higher-
income level.

Insights from country-level studies can only be applied to the case of subnational areas
and to developed economies with substantial conceptual and statistical modification. European
regions tend to become trapped at considerably higher gross domestic product (GDP) per capita
levels than those of countries stuck in a middle-income trap. They also follow different
pathways into the trap. These range from long-term decline in income level relative to other
regions to lengthy periods of subpar economic performance at middle-income levels to never
becoming a high-income region. Moreover, lack of economic dynamism and stagnation in
many developed areas manifests itself in dimensions other than just GDP per capita such as
lack of productivity and/or employment growth or decline in innovation capacity.

Trapped regions have, thus far, not received consistent policy attention because they
have not been defined and analyzed as such. In Europe, these regions are caught between
national policies that often target the wealthiest and most dynamic places within their countries,
and a EU cohesion policy aimed at strengthening economic, social, and territorial cohesion by
investing in the least developed regions.

In this article, we address these gaps in our knowledge. Our contribution is threefold.
First, we introduce the concept of regional development trap in Europe, which applies to
regions that face significant structural challenges in retrieving past dynamism or improving
prosperity for their residents. Our definition borrows from the theory of middle-income trapped

! Throughout this article, the term Europe is used to refer to the European Union (EU27), plus the UK. The
expression European regions denotes all regions included in the analysis.



countries but rethinks this concept to reflect specificities of development trajectories at the
subnational level and in economies that are largely already industrialized. We offer a dynamic
conceptualization—rather than just a snapshot—of what constitutes a development trap (or
DT) at a regional level in Europe, with the aim of providing a comprehensive diagnostic tool
to appraise the extent to which a region has been or is at risk of being trapped. Second, we
measure which European regions have been development trapped or have been at risk of
becoming trapped in recent years. To this end, we develop a synthetic indicator of dynamism
in the economic, productivity, and employment performance of regions relative to themselves
in the immediate past, to other regions in their respective countries, and to the rest of Europe.
This paints an intuitive picture of development trapped regions across Europe, both in terms of
their geography and their inherent characteristics. Third, we trace the relevance of our results
for regional decision-makers and planners, with the goal of raising awareness of this issue, and
the need for policies specifically targeted at helping regions spring the trap.

The rest of the article is organized as follows. The next section reviews relevant existing
theory and evidence, drawing in particular on the middle-income trap concept to provide a
definition of regional development traps. The section after that proposes a methodology for
identifying European regions that are (or are at risk of being) caught in a trap. We then describe
the resulting measure, highlighting its geography and the main characteristics of trapped
regions. We distinguish between different types or groups of trapped regions and different ways
of reaching the trap stage. Finally, in the conclusions, we take stock of the analysis and discuss
policy recommendations.

Defining Regional Development Traps

We define a regional development trap for 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. Stated differently,
a region can be said to be development trapped if the prosperity of its residents does not
improve relative to its past performance and the prevailing economic conditions in national and
European markets. We further apply this concept to regions that fall into this state from starting
points at different levels of economic development relative to the European distribution, thus
distinguishing between regional development traps at high, middle, and low levels of income.
What follows discusses existing theories and empirical findings that underlie this definition.?

In development and growth economics, traps are understood as a persistent and stable
state of low development, long-term low growth, or stop-and-go growth and recession that
generate income stagnation. Falling into this type of bad equilibrium is usually associated with
self-reinforcing mechanisms linked to institutional failures or stagnating productivity so that a

2 As pointed out by a reviewer, it is important to clarify that our definition of regional development traps is specific
to the context of the EU. The unique, multilevel, institutional setting of European regions was taken into
consideration in our definition. This implies that the notion we propose will require adaptation to other countries
or trade areas.



policy shock or some kind of structural change is required in order to get out of the trap
(Azariadis and Stachurski 2005).

The idea of traps is distinct from the notion of barriers to convergence. Convergence
models describe a general state of transition toward a unique steady-state equilibrium, leading
to a reduction in disparities across all economies ( Barro et al. 1991; Barro and Sala-i-Martin
1992; Magrini 2004). By contrast, traps are part of the family of concepts that consider the
possibilities for lower-income economies to catch-up to the leaders by virtue of the gradual
narrowing of their income and productivity gaps (Abramovitz 1986; Fagerberg 1994;
Fagerberg and Godinho 2006).> Catch-up theories do not rely on a single pathway to such
narrowing. They instead identify many place-specific varieties of trajectories. Trap models are
especially concerned with a particular breakdown of the catch-up process, consisting of growth
slowdowns after a period of rapid take-off growth. When such slowdowns persist, catch-up
seems to be indefinitely postponed (Ben-David and Papell 1998; Aiyar et al. 2013;
Eichengreen, Park, and Shin 2014). But slowdowns can occur at any level in a system or for
the system as a whole, so care must be taken to identify those slowdowns that signal existence
of a trap. Slowdowns are an empirical notion associated generically with deceleration in
income growth. This could be due to convergence, catch-up, or traps, among others. In some
sense, slowdowns are the empirical counterpart to convergence, catch-up, or trap theories and,
each theory has a specific conceptualization of this empirical notion (Aiyar et al. 2013). We
return to this later in the article, where we discuss the measurement of slowdowns.

Insights from the Middle-income Trap and Catch-up Development Literatures

Middle-income traps occur in countries that have, according to Kharas and Kohli (2011,
282), “bursts of growth followed by periods of stagnation or even decline, or are stuck at low
growth rates,” meaning that “instead of steadily moving up [the development ladder] over time,
their GDP per capita simply gyrates up and down.”

Middle-income trapped economies reach a development level in which production costs
rise above those of low- and lower-middle income countries, while their skill endowments and
innovation capacity remain below those of high-income countries (Kharas and Kohli 2011; Gill
and Kharas 2015). It is in this sense that they are structurally trapped between these two groups.
Low-income countries often go through rapid growth spurts (economic miracles) for some
years because they are relatively cheap, but their success can undermine further progress if they
do not complement higher wages with higher technological innovation and higher overall
productivity. Falling into the trap manifests itself in the form of a long-term slowdown. In other
words, as they approach middle-income levels, economies cannot carry on through initial take-
off strategies consisting of moving labor from agriculture into export-oriented industry, using
easily adopted foreign technologies. Such economies are wedged in between two worlds: they
are neither as productive nor as innovative as the high- and very-high-income economies, but
their labor and land prices are not as low as those of the lower-income ones. As these economies

3 Note, however, that from a purely empirical perspective, the presence of traps may often result in slow (or absent)
convergence or catch-up, meaning that disentangling one aspect from the other can be challenging.



reach middle-income status, they undermine their comparative advantage in mature, labor-
intensive industries, that is, those that generally rely on a low-wage workforce and standardized
technologies. And yet they cannot compensate by breaking into new innovation-intensive
sectors that rely on frontier knowledge, which is the key mechanism of full catch-up to
convergence theories (Fagerberg and Godinho 2006; Lee 2019).

Acemoglu, Aghion, and Zilibotti (2006), for instance, model an economy at the
crossroads of two development strategies: adoption of preexisting technologies or innovation
at the frontier. In the early stages of development, firms primarily invest in acquiring existing
technologies and thus can afford less selection. As the economy develops and approaches the
technological frontier, it increasingly relies on innovation and thus promotes entrepreneurs
with higher skills. Crucially, however, the authors discuss how late-switching from an
adoption- to an innovation-led strategy can result in a “non-convergence trap,” characterized
by low growth due to inadequate innovation.

This dynamic can take place at higher levels of development, too, and displays a distinct
sectoral profile. Lee and Malerba (2017) point at the existence of catch-up cycles of changes
in industrial leadership over time, determined by the inability of incumbent leaders to respond
to changes in technology, demand, and institutions. The changing role of the US, Ireland, and
India in the global provision of information technology (IT) services offers an example of this
dynamic (Porto, Lee, and Mani 2021). Importantly, since industries tend to be spatially
clustered (Ellison and Glaeser 1997), catch-up cycles can help explain regional economic
dynamics, even within advanced economies. From this point of view, local entrepreneurship is
also key to regional economic diversification and transformation (Neffke et al. 2018). Aghion
and Bircan (2017) and Vivarelli (2016) discuss the Schumpeterian foundations of middle-
income traps, emphasizing the institutional factors required to support an economy undergoing
structural transformation onto a higher-growth or income path.

Unsurprisingly, then, empirical studies agree that stagnating productivity growth is at
the core of middle-income slowdowns. Hsieh and Klenow (2010) document that total factor
productivity (TFP) accounts for 50 to 70 percent of cross-country differences in output,
affecting a country’s performance both directly and indirectly, via their interaction with
physical and human capital. Eichengreen, Park, and Shin (2012) conclude that falling TFP
growth explains about 85 percent of the deceleration in output growth. In their view, “growth
slowdowns, in a nutshell, are productivity growth slowdowns” (Eichengreen, Park, and Shin
2012, 54). This finding was echoed by Aiyar et al. (2013), who estimate that TFP was crucial
to explaining the slowdown of Latin American economies in the 1980s, accounting instead for
more than half of the spectacular growth in GDP per capita experienced by East Asian
economies since the 1970s. Similarly, middle-income traps are also associated with human
capital deficits, resource misallocation, scarce access to advanced infrastructure, and low
institutional quality.

Overall, middle-income trapped economies face some of the most difficult
developmental challenges: moving up the productivity ladder requires much higher investment
per worker than in the early stages of development because it needs greater skills. Improving
the quality of firms also requires more investment in hardware and software. And the entire
society needs more investment in infrastructure, education, and institutions to sustain a higher
quality, more innovation-rich and cost-sensitive growth processes.



From Middle-Income Traps to Regional Development Traps

As noted, the middle-income trap concept has been applied to national economies
(Eichengreen, Park, and Shin 2014). Yet, it is becoming increasingly clear—at least in the
European context—that certain groups of regions are afflicted by similar problems as those
described for middle-income trapped countries. Conceptually, allowing the notion of traps to
manifest itself at different levels of spatial aggregation is discussed by Barrett and Swallow
(2006), albeit limited to poverty traps. As in the international development literature, others
have approached the issue from a convergence perspective. Martin and Sunley (1998), find that
interregional convergence is a slow and discontinuous process. Fagerberg and Verspagen
(1996) conclude that there appeared to be a Europe at different speeds, with groups of regions
characterized by distinct dynamics linked to differences in features such as industry
composition and research and development (R&D) efforts. Similar findings are highlighted by
Quah's (1996a, 1996b, 1997) research on convergence clusters. Structural transformation
exacerbates these issues. Sassi (2011) examines the role of sectoral composition and structural
change in convergence across a sample of European regions between 1995 and 2006. She
showes that convergence takes place at different speeds in different subgroups of regions
characterized by different sectoral mixes. In her own words, “This pattern hardly conforms
with the Solow model hypothesis and suggests, instead, that some process linked to geographic
spillovers and low trap equilibrium phenomena might be at work, as prescribed by the
economic geography and the new endogenous growth theory, an aspect that deserves a more
specific investigation” (Sassi 2011, 113). Storper (2018) discusses the growing interregional
divergence of economic fates and political polarization across Europe, arguing that both
agglomeration forces and institutional divergence could have circular and cumulative
feedbacks.

The profile of European regions experiencing stagnation is in many ways comparable
to that of middle-income trapped nations (lammarino, Rodriguez-Pose, and Storper 2019).
First, their costs are too high to compete in the production of basic goods and services with less
advanced European regions and low- to lower-middle income nations in other parts of the
world. Second, their skill levels and innovative capacities are lower than those of the high-
income regions of Europe that specialize in the production of technologically advanced and
knowledge-intensive goods and services (Rodriguez-Pose and Ketterer 2020). Third,
international outsourcing and offshoring further cut into their ability to attract labor-intensive
or scale-based activities, limiting, in turn, inward investment and hence resources for the
internationalization of domestic firms (Iammarino and McCann 2013; Crescenzi and
ITammarino 2017). Similar to middle-income countries, these regions are stuck between a rock
and a hard place: they have become “unable to compete with low-income, low-wage economies
in manufactured exports and unable to compete with advanced economies in high-skill
innovations” (Kharas and Kohli 2011, 282).

There are, however, some important differences between the emergence of
development traps in European regions and what the extant literature has described for middle-
income trapped nations. First, European regions become trapped at a higher level of
development in absolute terms. Second, lack of economic dynamism and stagnation in many
developed areas of the world does not exclusively manifest itself in terms of GDP per capita.



It more often involves lack of productivity and/or employment growth or decline in innovation
capacity. Third, regional stagnation in Europe does not occur uniquely after a successful
transition from low- to middle-income status but instead follows a variety of trajectories:
formerly wealthy industrial regions whose economic fragility stems from declining
manufacturing; formerly lagging regions that may have experienced rapid growth spurts but
then get stuck at levels of development below European average; and places that, once at
middle-income levels, remain at these levels. Regions in this last subgroup essentially never
grew enough to improve their performance compared to other places in Europe.

Thus, the European case invites us to reformulate the notion of trap as a variety of
development blockages or indeed development traps, contrasted to the unique focus of the
international comparative literature on middle-income traps for developing countries. The next
section lays out a methodology to identify these development traps empirically.

Identifying European Territories in Development Traps

Identifying development trapped regions empirically draws from the econometric
methods that undergird the literature on international growth slowdowns (see Breinlich et al.
2014 for a comprehensive discussion). That literature, with few exceptions, relies almost
exclusively on per capita income as its measure of development traps. It also presents
dichotomous definitions of slowdowns or traps as states in which an economy either is or is
not. These two points are in contrast to the literature on middle-income traps, which suggests
that the state of being trapped is far more complex than just slowdowns in growth rates.
Importantly, the risk of falling into a development trap at mid-levels of development could also
be associated with other factors such as low growth in employment or labor force participation
or declining manufacturing shares in local economies. With an eye to increasing the relevance
of this notion for policy purposes, it behooves us to generate an ex ante continuous measure of
risk for each observation, rather than just a dichotomous variable capturing trapped status. This
allows studying the intensity of traps, rather than merely creating a binary of whether a territory
is trapped or not. To do this, we consider the ongoing exposure of each region to a variety of
development trap risks.

We directly measure development traps along a multidimensional continuum consisting
of three variables: GDP per capita at constant 2005 prices, total gross value added per worker
(productivity) at constant 2005 prices, and employment to population ratio.

Income per capita is included as a synthetic measure of regional welfare, which is
standard in the literature. Particularly at the regional level, development traps may manifest
themselves in other ways than through GDP per capita, depending for instance on local
industrial composition and institutional features. The timing of these effects may differ, too.
Therefore, we also include a measure of productivity, proxied by total regional gross value
added per worker employed. This is justified in light of the prominent role played by this
variable in the research on growth slowdowns and middle-income traps (Eichengreen, Park,



and Shin 2012; Rodriguez-Pose and Ganau 2022).* Finally, the employment-to-population
ratio captures the joint effects of development traps that are expressed through both regional
labor supply and demand. This especially addresses the challenge of some regions to create
new jobs confronted with a changing economic landscape and structural transformation, and
complex responses on the supply side, including declining or stagnant labor force participation.
This is backed up by Blanchard et al. (1992), who describe, using US data, how localized
shocks can have long-lasting effects on employment, leading to distinct geographic patterns of
job creation. Martin and Tyler (2000) document a similar pattern for European regions.
Dunford and Smith (2009) additionally point to substantial regional variation in the speed and
direction of change in income per capita, productivity, and employment rates, with divergence
and convergence occurring simultaneously as a result of greater economic integration. Overall,
even though the variables used for calculating the index are correlated with each other (see
Appendix 1, Table Al, in the online material), each is still useful in providing additional
variation that illuminates the variety of different development traps and their specific
dimensions.

Each variable is defined at the Nomenclature of Statistical Units, Level 2 (NUTS2)
level using panel data based on Eurostat figures and the Cambridge Econometrics Regional
Database. The series is consistently available for nearly all regions since 1990, dating back to
1980 for over 75 percent of NUTS2 regions in Europe (mainly for the first fifteen member
states of the EU—EU15).> Following Hausmann, Pritchett, and Rodrik (2005), we focus on
change, taking the accelerations in growth rates of these variables as our proxy for change. For
the sake of robustness, two similar alternative measures of development trap are explored. One,
simpler, is based on a set of dummies capturing the relative performance of a region compared
to three benchmarks (acceleration or deviation), along all three variables listed above. The
second, more nuanced, considers the degree of acceleration or deviation from the performance
benchmark, rather than just dummies. This could potentially make it more sensitive to outliers,
and harder to interpret. What follows clarifies the proposed strategy.

4 An anonymous reviewer suggested using a TFP measure, instead of worker productivity, as better aligned to
what is discussed in the literature. Unfortunately, however, direct information on TFP is not available for all the
regions included in the sample and for the time series we need. This measure can, in principle, be backed out from
other data (Beugelsdijk, Klasing, and Milionis 2018). Yet, this would require additional assumptions as well as
data manipulation and imputation that would make it difficult to produce further iterations of our index. Here, we
point to this trade-off as a possible open question for future research.

5 As it relies on aggregated data, our analysis is sensitive to what is known as the Modifiable Areal Unit Problem
(MAUP), which refers to the bias stemming from how regional boundaries are defined as well as from choices
regarding the shape and scale of aggregation. For instance, NUTS2 regions frequently track national
administrative divisions. Boundaries may therefore depend on country-specific considerations and reflect varying
degrees of independence in local decision-making. Aggregation may also conceal significant variation within the
spatial unit itself. There is, however, not much scope for improvement on this dimension, since the data are not
available in disaggregated form, nor at lower levels of aggregation in a compatible way for all countries in the
EU. This is particularly the case for the long range of years we consider. In addition, while alternative boundary
definitions could reveal somewhat different findings, it is also worth highlighting that the NUTS2 definition,
however imperfect, is consistent with what national and European policy makers take into account when devising
regional policy interventions.



Let the average compound annual growth rate in a variable of interest y in region i at

time t over the period n be
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Growth acceleration is given by
aft =0Gitt-n — Jit-nt-2n
Period length is set at n = 5 in line with the literature to cover a sufficiently long time window
(Aiyar et al. 2013). Effectively, this means that each acceleration at time t considers a time
window spanning the previous ten years.
Next, the following two deviations of growth rates are defined:®
1. Deviation from the national rate of the country where region i is located
C _ . .
At = YGitt-n — ggt—n' withi € C

2. Deviation from the European average

EU _ EU
Ait = Gitt-n — YGtt-n

These two measures capture both the differences in growth rates of variable y in region i from
those of the country the region belongs to as well as from the European average over the same
period n at time t. Note that we compute the former deviation only if the country considered
has more than one region at the NUTS2 level.’

Growth and development traps could stem from regional, national, or Europe-wide
effects, which could combine and interact as joint effects. We include deviations from national
and European performance to ensure the resulting measure captures as much as possible the
variation that is specific to the region itself. When an entire country undergoes slowdowns in
the dimensions we consider, it is inappropriate to ascribe the status of being trapped to any
specific region in that country, since instead the trap happens on a national-scale. But this also
implies that a region that performs poorly within a national economy that performs equally
poorly is far less likely to be identified as trapped by our measure, consistently with our

conceptual definition. This is important to keep in mind when interpreting the results.

. R MS JEU . .. . )
Next, we define the dummies Diy A Diy . ,and Diy . asindicator variables taking the

value of 1 for positive accelerations, and 0 otherwise. This yields six or nine different dummies:
two or three for each acceleration (depending on whether a region belongs to a country with
one or more than one NUTS2 units), for all three variables y included in the analysis (income
per capita, productivity, and employment to population ratio). The first measure of risk of
falling into a development trap (D77) is defined as

% In what follows, we refer to these as accelerations as well, rather than deviations, to simplify terminology.

7 This restriction, however undesirable, is another inevitable consequence of MAUP, discussed above.
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This measure is bounded between 0 and 1, with greater values denoting a greater risk of being
trapped in a given year .

As an alternative specification (D72), we consider the average of each acceleration
rather than using dummies, where on the numerator each acceleration is simply added up
together (accelerations are dimensionless and thus directly comparable). The resulting index is
then standardized across the entire period using the mean and standard deviations of the 1990
distribution (the first year in the series).® We also multiply the index by minus one so that
higher values are associated to greater risk. More formally, we compute

DT ¢
Z a},‘R n Z aylc + Z ay,EU X 9_1 _ ‘uRaw DT?2
L Ky 2y Y it ) |~ 550 ,  if NUTS2inC =2
_ 01990
Z a?”R +Z ay,C x 6~1 _'uRaw DT2
_1x [y ai; y l'tD)TZ ] 1990 ) if NUTS2inC =1
01990

Where Raw DT, denotes the unstandardized values of this measure (the part between squared
brackets in the above formula). This alternative measure is qualitatively comparable to the first
one, but takes the magnitude of accelerations into account, thus providing more variation.
Arguably, DT> may provide a more nuanced description of development traps. However, this
comes at the cost of being potentially sensitive to outliers and is somewhat less intuitive to
interpret. Different accelerations are implicitly weighted differently across regions depending
on the relative magnitude of their changes, and this could also vary for the same region at
different points in time. Our aim in providing this alternative definition is to show that D7;—
our preferred measure due to its simplicity and interpretability—paints a similar picture to that
of DT>. Both measures are constructed for each (available) region and year from 1990 to 2015.
Note that in selected instances, we group together smaller urban regions into a unique compact
urban area, as functional urban regions. Appendix 2, Table A2 in the online material provides
details on the crosswalk used.

These measures have several strengths. First, as we do not condition this index on past
growth performance (unlike Hausmann, Pritchett, and Rodrik 2005 and Eichengreen, Park, and
Shin 2012, 2014), we capture poorly performing regions approaching stagnation from different
past growth trajectories, operationalizing our earlier point that this captures better the European
variety of pathways to being trapped. Second, by looking at employment and productivity, in

¥ As recommended by Nardo et al. (2008), when the interest is in changes over time rather than just comparing
units in the cross-section.
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addition to per capita GDP, we allow a trap to be defined in a more nuanced way than by simply
looking at income. Third, partly following Quah (1996a), we consider deviations not only from
aregion’s past performance but also from those of the country and Europe as a whole. Defining
accelerations this way accounts for shocks that are common to all regions in the same country
or that affect the whole EU. Possible reasons for the former include changes in national
policies, different timings of the European enlargement process, as well as more generally
state-specific effects. An example of the latter is the Great Recession that hit most European
economies in 2008. Fourth, departing from Eichengreen, Park, and Shin (2012, 2014), the
measures we propose are agnostic with respect to the income level at which European regions
become trapped, implementing our earlier point that in Europe, traps can emerge from above
or below. This also allows testing of the validity of the development trap at middle-income
levels claim by studying the joint distribution of DT; or DT, with respect to initial development
levels (Aiyar et al. 2013).

This approach offers an intuitive dynamic operationalization of the development trap
concept, providing a year-by-year tool to assess the degree and historic evolution of the risk of
being trapped. This dynamic definition of development trap is preferable to static measures that
are limited to taking a snapshot of regional performance over ex ante defined periods.

A Portrait of Regional Development Traps in Europe

Geography

What follows offers an overview of the resulting measures of applying the proposed
method to identify development traps in European regions. Figure 1 shows the geographic
distribution of the risk of being in a development trap over the period between 2001 and 2015,
broken down by average risk scores. All averages are taken over the longest period for which
data are available for each region. With few exceptions, both indicators (DT; and DT,) draw a
consistent picture. Considering the period average, the risk of falling into a development trap
is greatest in countries such as France or Italy. Greek regions have also had a greater risk of
being trapped, as was the case with certain old industrial regions in the Nordic countries and
parts of England. By contrast, the risk of being in a development trap was low for regions in
Central and Eastern Europe as well as in Germany. The same risk for the period 1990-2015 is
presented in Appendix 3 in the online material.

12
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Figure 1. Average risk of being trapped, quartiles of the distribution over 2001-15.

At the same time, readers should keep in mind the dynamic nature of the index, which
is exposed to annual fluctuations. Figure Figure 1 provides averages for the cross-section of
European regions over a selected period, but present risk may not necessarily be reflected in
this average. Accordingly, we recommend dissociating the measurement of past risk
(particularly averages) from present risk for specific regions.

The average values of the development trap indices hide considerable variation in the
risk profile of each region over time. One of the merits of the proposed measures is that they
are available on a yearly basis, allowing us to capture changes and trends. To illustrate this
feature, Figure Figure 2 offers a dynamic view of the DT; risk measure. It reports smoothed
changes in risk levels over time in selected regions in France and Denmark.

In France, it is interesting to note the contrast between Lorraine and Picardie, two
deindustrializing regions, on the one hand, and Ile de France (the region of Paris), on the other.
The former two, once performing strongly in the metallurgy, chemical, rubber, plastic, and
textile sectors (as well as coal, in earlier periods), have recorded ongoing declines in
manufacturing employment, combined with slow transition toward service jobs (still below
French levels today in terms of share of jobs in the economy). Consequently, economic growth
and job creation have been lackluster, and populations are declining. In recent years, cross-
border cooperation efforts (in Lorraine) and strong public investments in R&D have somewhat
mitigated the adverse effects of deindustrialization, reflected in falling DT scores. By contrast,
fle de France, often regarded as the economic engine of France, displays relatively low DT
scores across the period of analysis, with the exception of the early 1990s (linked to high
unemployment levels in the Parisian suburbs), and 2000s (due to stagnant job creation and
productivity, and GDP growth below national average). In recent years, the Parisian economy
has accelerated, outperforming the rest of France and Europe in income, employment, and
productivity growth. This is also reflected in the DT index.
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Figure 2. Risk of a development trap in selected NUTS2 regions in France (FR) and
Denmark (DK).

In a similar vein, there is a strong contrast between North Jutland and Hovedstaden in
Denmark. The former, a relatively peripheral and low-innovation region, saw high and
increasing levels of DT risk over the period of study. The latter instead, host to the thriving
capital city of Copenhagen, showed low risk levels across most of the period, albeit its DT risk
increased sharply around the mid-2000s, likely following the region’s inability to keep up with
the strong economic performance displayed in previous years as well as relatively high
unemployment. The region of Zealand, finally, is an area that, over time, has seen the risk of
falling into a development trap increase, despite some slow decline until the early 2000s.
Already before the onset of the Great Recession, Zealand was performing worse than the
average Danish and European region and worse than it had performed in the past. Only recently
has this risk subsided, since efforts to move the regional economy toward more knowledge-
intensive production have started to bear fruit. This is reflected in falling risk levels in the DT
measure.

To further highlight the heterogeneity of growth trajectories of European regions, we
draw new maps for DT; and DT> in Error! Reference source not found., showing average
scores for the 2001-15 period but where only regions in the top two quartiles of risk are
retained. Quartile values are computed using the entire distribution of the DT measures over
the 19902015 period to benchmark risk levels across all possible historic values. This means
that we do not necessarily retain exactly 50 percent of the regions: there could be fewer or more
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depending on the overall distribution across all periods.” Similar maps can be drawn for each
year or for other subperiods using the same thresholds, compared against annual rather than
mean scores.'? Darker and lighter shades of colors are for observations above the seventy-fifth
and the fiftieth percentiles, respectively. Regions above the seventy-fifth percentile can be
considered to be in a development trap; regions between the fiftieth and the seventy-fifth
percentile can be considered as regions at high risk of becoming trapped. It is important to
emphasize that whenever we refer to regions in a trap or at risk of becoming trapped, we
provide a diagnostic assessment of the region for its present state, rather than a forecast of its
future development prospects. A region at risk of becoming trapped is a region that, in our
view, was nearly trapped in that year but still performed marginally better than others in the
same year that were effectively trapped, their past trajectory considered.

We also recolor the regions in each category to reflect the diverse economic trajectories
of those regions at risk of falling into a DT. We create groups using GDP/head relative to the
European average.!! Income is expressed in purchasing power standards (PPS) to ensure cross-
sectional comparisons consider geographic differences in price levels.!? The reference year is
2001, thus capturing the relative position of regions in Europe at the beginning of the period.
Regions with less than ten years available in the series are not mapped. The following groups
emerge:

e Development traps at high levels of income (in blue): regions whose initial GDP per
capita was above the European average, experiencing stagnation and relative decline.

e Development traps at middle-income levels (in yellow): regions that had a GDP per
head at the beginning of the period of analysis between 75 and 100 percent of the

European average, experiencing stagnation.

e Development traps at low levels of income (in red): regions with a GDP per capita
below 75 percent of the European average, experiencing persistent backwardness.

° This also means that categories mapped in Figure 1 do not exactly match those in Error! Reference source not
found..

10 Appendix 5 in the online material, for instance, gives a comparable map with averages over the entire 1990—
2015 period.

"' Tm and Rosenblatt (2013) highlight that defining income groups in relative, rather than absolute, terms aligns
with the convergence literature and is more appropriate to discuss catch-up processes. It is also consistent with
the EU’s eligibility criteria for regional development funding (Cohesion Policy 2021-27), which categorize
regions using the same thresholds (see https://ec.europa.cu/regional policy/en/2021 2027 for details). This
increases the relevance of our analysis for EU and national policy makers.

12 The introduction of income measured in PPS accounts for geographic differences in the cost of living across
EU member states. There are subnational differences, too, which we cannot address due to data limitations.

15



DT1

In DT at high income (37)
High-risk at high income (40)
. In DT, at middle income (14)
High-risk, at middle income (20)
. In DT at low income (1)
High-risk at low income (9)
Not in DT or at risk
No data

In DT at high income (12)
High-risk at high income (92)

In DT, at middle income (16)
High-risk, at middle income (33)
In DT at low income (5)
High-risk at low income (11)
Not in DT or at risk

No data

'm'm

Initial levels of development consider GDP/capita in PPS in 2001. Categories defined relative to EU
average. High income: above year average. Middle income: 75-100% of year average. Low income:
below 75% of year average. In DT: mean scores above 75th percentile computed over the entire
series. At risk: mean scores above median and below 75th percentile over the entire series. Regions
with less than 10 years available in the series are not considered when drawing these maps.

Figure 3. Risk of being trapped by initial levels and top two quartiles over 2001-15.
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This three-way categorization allows visually highlighting the different types of
regional traps across Europe.!? The maps also show several regions considered to be in or close
to the European core—often those at the heart of the so-called Blue Banana—which are
stagnating. Some of these, such as Picardie or Champagne-Ardenne, have been in a
development trap since, basically, the beginning of the period of analysis.'*

Characteristics of Trapped and Nontrapped Regions.

Using categories (and a coloring scheme) consistent with those of Error! Reference source
not found., we can examine some of the characteristics of regions in, or at risk of being in, a
development trap, comparing them to regions that are not.!> The choice of variables is driven
by theoretical considerations. In line with what was previously discussed, and considering the
traditional determinants of growth, we take into account features related to economic structure,
physical capital and infrastructure, human capital and labor force characteristics, economic
geography, and institutional quality. All variables were obtained from Eurostat or made
available by the European Commission (DG REGIO). They are considered both in levels, in
Figure 4, and changes, in Figure 5 (when enough variation is available), which is consistent
with our dynamic conceptualization of traps. Both figures show average values for each
category, along with 90 percent confidence intervals. We restrict the sample to the 2001-15
period to ensure all regions are measured in each year. Bars colored in grey give averages for
regions outside a DT and not at risk of falling into one. The dashed horizontal line denotes the
European average for each variable. We emphasize 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. For the interested reader, statistical tests of differences
in means for pairwise combinations of variable averages within risk categories or income
groups are provided in Appendix 7, Tables A4 and A5 in the online material. Below, we focus
on a qualitative description of these results.

We begin by discussing levels. Regions in a DT, or at risk of being trapped, display
lower shares of manufacturing industry. Industry shares are especially high in nontrapped, low-
income regions, and in non-rapped, high-income regions. Middle-income economies are

13 Admittedly, the choice of categorization based on quartiles of the 1990-2015 distribution and income thresholds
relative to the EU mean is somewhat arbitrary. Ideally, we would summarize and visualize the data preserving the
continuum of index values. However, discretization is required if we wish to present information along multiple
other dimensions in our descriptive analysis (such as geography, in this case). We suggest not to treat the
categories provided as set in stone. The full panel data for both DT; and DT> measures are available to researchers
interested in carrying out their own analysis based on the concept we propose.

14 Appendix 4, Table A3 in the online material, lists the top fifteen regions in each category for both DT; and DT>.

15 We depart slightly from the categorization above in that, here, we assign regions based on their DT} values in
each year (rather than their averages over the entire period). Consistently, we also group regions into income
categories based on GDP/capita in the same year as the variable of interest. This is preferable as we allow regions
to change category dynamically as they follow their trajectory. However, this could not be done in the maps,
which required simplification.
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characterized by the lowest shares of manufacturing industry across all regions. By contrast,
trapped or near-trapped regions (regions at risk) show higher shares of nonmarket services
(mainly covering public services in the areas of social welfare, health, education, and defense).
This is true both within and across development categories, with regions in the middle-income
group displaying particularly high reliance on nonmarket activities compared to more and less
developed regions.
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Average values by category over 2001-2015. High income (H): above the year average. Middle income (M): 75-100% of year average.
Low income (L): below 75% of year average. In a trap (DT): mean scores above 75th percentile computed over 1990-2015.
At risk (R): mean scores above median and below 75th percentile over 1990-2015. Dashed line: EU mean. Vertical bars: 90% Cls.

Figure 4. Conditional averages by DT} categories and income group levels.

Gross fixed capital formation per worker is generally higher at higher levels of income
with no large difference between trapped and nontrapped regions. However, at low levels,
regions appear to display slightly larger levels of capital formation when they are trapped,
relative to when they are not. This apparently counterintuitive result could reflect a negative
selection effect or a lagged effect of capital deepening on regional dynamics.

Next, we turn to demographics and workforce composition. Dependency ratios are
higher in DT and DT-risk regions at low- and, to some extent, at middle-income levels, but
there is no clear pattern emerging at higher levels. Middle-income regions also display the
highest dependency ratios overall. In terms of skills, regions in or at risk of being trapped have
lower levels of secondary education attainment among the working-age population. This is true
across all income categories, although nontrapped regions at low-income levels display the
highest shares of secondary education attainment. This is consistent with the median age in this
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group being the lowest in Europe. Perhaps surprisingly, and possibly due to problems of
demand and supply matching in local labor markets, tertiary education attainment is somewhat
higher in trapped regions and those at risk of being trapped at low- and middle-income levels,
although shares are overall higher in high-income regions.

Differences in innovation indicators are strongly associated with the income per capita
of the region, both in terms of inputs (expenditure on R&D, or employment in science and
technology) and outputs (patents). This is not surprising when considering these variables in
levels, where the differences across income categories are much greater than those within each
group. Note, however, that it is increasingly difficult to fully capture innovation and
technological change in an economy, with the increasingly prominent role played by IT and
artificial intelligence in productivity growth (Damioli, Van Roy, and Vertesy 2021).1¢

Predictably, higher-income regions tend to be urban. Yet, there is no clear difference
within each income group between economies in a development trap (or at risk of falling into
one) and those not. Similar considerations apply to accessibility, although, somewhat
counterintuitively, accessibility is slightly higher in development trapped regions (albeit
comparable to the overall European average). This however could be a result of exposure to
competition from stronger neighboring markets, rather than an indication of a negative effect
of higher market potential.

Finally, institutional quality as captured by the European Regional Quality of
Government Index (EQI), does not vary significantly with DT status, except for low- and high-
income groups, where it is linked with relatively lower DT scores. The levels are inversely
correlated with income category.

Next, we consider variables expressed in changes, where we take the average yearly
growth rate of each variable over the period covered or over the longest available series in case
of missing observations. Some associations stand out. Industry growth is lowest (or even
negative) among regions that are trapped or at risk of being trapped. Moreover, being trapped
is linked with further growth in nonmarket services, particularly in middle- and high-income
regions, where levels already tended to be high. Growth in gross fixed capital formation per
worker is higher in low-income regions compared to other regions in Europe. However, within
this group, development trapped regions show the lowest growth rates. These rates are almost
indistinguishable from those in higher income regions, and hardly different from zero from a
statistical viewpoint. Growth in capital deepening occurs predominantly in low-income regions
that are neither trapped nor at risk of being trapped.

Regions trapped at low levels of income have no population growth, while their
nontrapped counterparts witnessed population decline. This fact could reflect the ability of
people in nontrapped, low-income regions to escape their low-income environment, while
people in trapped regions might well literally just be that: trapped, unable to leave. Nontrapped
regions at middle and high incomes, however, display lower population growth than their
counterparts in a development trap or at risk of falling into one. Dependency ratios worsen in
trapped areas at low- and high-income levels, but not in middle-income areas. Low-income

16 Please refer to Brynjolfsson, Rock, and Syverson (2019) and Raj and Seamans (2019) for a more in-depth
discussion of these issues, and to Alderucci et al. (2020) for a methodological contribution on measurement.
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trapped areas also show weaker growth in shares of tertiary educated inhabitants, although this
group appears to expand faster overall (perhaps due to starting at lower levels).
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Average values by category over 2001-2015. High income (H): above the year average. Middle income (M): 75-100% of year average.
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Figure 5. Conditional averages by DT} categories and income group growth.

In terms of innovation, trapped regions consistently display the weakest growth in
patents per capita. In poorer areas, dynamic regions have strong increases in their outputs,
highlighting the potentially important role played by innovation in achieving regional
dynamism. This association, however, is less evident when considering growth in innovation
inputs (personnel employed in science and technology, and expenditure on R&D). This may
suggest that simply increasing inputs to innovation does not automatically produce greater
regional dynamism (perhaps because it does not necessarily translate into growth in innovation
rates).

The Middle-income Hypothesis.
Is the regional development trap principally that of middle-income regions? At this stage, we

focus on whether the risk measures are greater for this group. To examine how DT risk changes
for regions at different levels of income, Figure 6 displays average risk by groups of regions
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defined in terms of GDP per capita (in PPS) relative to the EU mean in each respective year,
along with 90 percent confidence intervals.!” In both graphs, middle-income regions have a
significantly higher level of risk of being in a DT. The risk is greatest for regions with GDP
per capita falling between 75 and 100 percent of the EU average, which supports the hypothesis
that in any given year a region that falls in the midranges of per capita income in relative terms
displays a higher risk of being trapped. However, this relationship is somewhat sensitive to
how middle income is defined. Moreover, as indicated earlier, regions display significant
variation in their development trajectories, becoming middle income from above or below.
Greater detail on the dynamic perspective on development traps is provided in Appendix 6 in
the online material.

DT1 DT2

.55

45+ .51
T T T T T T T T T T T T
0-50 50-75 75-100 100-125 125-150 150+ 0-50 50-75 75-100 100-125 125-150 150+

Regional GDP per capita in PPS as a percent of the EU average in each year

Figure 6. Average risk of falling into a development trap by levels of income.

Conclusions and Policy Implications

This article has introduced and measured the concept of development trap for European
regions. We find that many rural and old industrial regions, mostly in Western Europe, have
since the early 1990s endured long periods of entrapment or are at significant risk of being
trapped. This is the case, for example, of old industrial regions in Central and Northeastern
France, Northern Italy, parts of Wallonia in Belgium, Northern Jutland in Denmark, Eastern

17 The same graphs were also produced using GDP expressed in constant 2005 prices, confirming the findings.
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Spain, or the English Midlands. Other traditionally well-off regions, such as Lower Austria,
South Sweden, or Southern Finland also belong in this category. In addition, a number of low-
income and low-growth regions in Southern Italy and Greece—most of them in the less-
developed European Cohesion Policy category—are in this group. We also show that becoming
trapped can take place at different income levels, not just for middle-income areas. Indeed,
some European regions with high income per capita are at a high risk of falling into a
development trap, as do some regions among the ranks of the least developed. Springing these
traps is also essential for Europe as a whole; it would not only strengthen GDP, productivity,
and employment growth in such regions, but it would also improve overall European
competitiveness. To allow these many and varied places to continue to be trapped represents a
waste of their human, social, and knowledge resources.

Regions that were formerly motors of the European economic development have not
lost their edge overnight. Many that are now trapped had not fully recovered from the shock of
the Great Recession in the early 2010s, when additional shocks from global trade and, more
recently, COVID-19-related shutdowns, hit them. More subtly, many were already undergoing
slow loss of human capital, and others suffered from visionless if well-meaning leadership
based on concepts inherited from a now-irrelevant past. In those regions that began the process
of climbing up the economic ladder but have stagnated, there are not always clear visions
provided to their people of viable ways to future dynamism and progress. In this light, this is
not just an economic matter: remaining for long in a development trap is brewing the geography
of discontent (Dijkstra, Poelman, and Rodriguez-Pose 2020; McCann 2020). Subpar economic
performances, lack of employment opportunities, and loss of competitiveness are causing
social and political resentment toward what is increasingly regarded—justly or unjustly—as a
system that does not benefit areas being left behind. Growing regional development traps are
fueling the perception that there is a two-tier Europe, divided between a reduced number of
dynamic and competitive superregions, in which economic and political power combine, and
there are ever-growing ranks of left behind places, increasingly perceived as not to matter or
to matter much less than they once did (Rodriguez-Pose 2018; McCann and Ortega-Argilés
2021).

The problems linked to economically trapped regions have mostly been neglected by
European and national decision-makers. In the European context, considerable attention has
been devoted to the least advanced regions, due to the obviousness of their economic and social
problems. At the other end of the spectrum, national policies have mostly focused on
reinforcing the winners, the largest and most economically dynamic urban agglomerations,
reflecting the priorities of mainstream urban and regional economics. Caught between these
two views, trapped regions have struggled to attract interest. Our purpose in this analysis is to
make them visible: the challenge now for policy makers is to add them to their portfolio of
concerns. They should strike a balance between sustaining the economic engine of booming
urban agglomerations, while at the same time attending to regions in development traps or at
risk of falling into them, in the many and varied circumstances that these exist in Europe. But,
to repeat, development traps can only be addressed by interventions that go beyond the
traditional concern with the less-developed regions.

Because regional development traps can arise in Europe at many different levels of
income, they demand attention not just ex post, but also in a forward-looking fashion. Our
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analysis sounds the alarm bell on these surprisingly widespread risks in Europe. The tool we
provide here can be used by policy makers to look forward in a preventive manner, rather than
being confined to remedial policies when things are already bad. We also hope that this
contribution will stimulate further conceptual and quantitative insights into development traps
in European regions.
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Appendix 1: Correlation matrix

Table Al

Correlation Matrix between All Variables Used in the Index

Region Member State European Union

GDP/pc  GVA/pw Emp/pop GDP/pc  GVA/pw Emp/pop GDP/pc  GVA/pw Emp/pop

GDP/pc 1
;,b GVA/pw  0.6203 1
Emp/pop 0.5834  -0.1865 1
GDP/pc 0.4063 03855  0.0983 1
€2 GVApw 03176 04802  -0.1268 0.7745 1
Emp/pop  0.1445  -0.1381  0.3653 0354  -0.2863 1
GDP/pc 0.4424 02675  0.2905 0.5918  0.4551 02112 1
2 GVApw 02601 04011  -0.0532 0.4537  0.5737  -0.1548 0.7923 1
Emp/pop 0305  -0.1779  0.6161 0231  -02076  0.6759 02816  -0.256 1

Notes: Pearson’s pairwise correlation coefficients between all variables. GDP/pc: GDP per capita at constant 2005 prices;

GVA/pw: total GVA per worker (productivity) at constant 2005 prices; Emp/pop: employment to population ratio.
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Appendix 2: Crosswalk between nuts2 regions and capital regions

Table A2

Crosswalk between NUTS2 Regions and Capital Regions Combined with Commuting Belt

Original NUTS2 Name Combined NUTS2
ATI12 Niederosterreich ATO00
ATI13 Wien ATO00
BE10 Région de Bruxelles-Capitale BE0O
BE24 Prov. Vlaams-Brabant BE0O
BE31 Prov. Brabant Wallon BE0O
CZ01 Praha CZ00
CZ02 Stiedni Cechy CZ00
DE30 Berlin DEO00
DE40 Brandenburg DEO00
NL23 Flevoland NLO0O0
NL32 Noord-Holland NLO0O
UKH2 Bedfordshire and Hertfordshire UKO00
UKH3 Essex UKO00
UKI3 Inner London — West UKO00
UKI4 Inner London — East UKO00
UKIS Outer London — East and North East UKO00
UKI6 Outer London — South UKO00
UKI7 Outer London — West and North West UKO00
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Appendix 3: Mapping the Regional Development Traps (1990-2015)

As the information for regions in Central and Eastern Europe is not available for the 1980s, in
the main text we mainly draw on the post-2000 period, for which data are available for all
regions. In Figure A1 we compute the DT measures from 1990 onward, which adds nuance to
the results, especially in the first fifteen member states of the EU. In any case, the results are
very similar to those reported in Figure 1.

Figure Al. Average risk of being trapped in the EU; quartiles of the distribution over 1990—
2015.
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Appendix 4: Trapped regions at different levels of development

List of Top Fifteen Regions in Each Category by Average DT and DT> over 2001-15

Table A3

NUTS2 Mean  NUTS2 Mean
Code Region Name DT;  Code Region Name DT,
In DT at high income In DT at high income
FR22 Picardie 0.86  EL42 Notio Aigaio 1.70
ATO00 Wien (RCI) 0.82  ES53 Illes Balears 1.63
ITI2 Umbria 0.81 ITI2 Umbria 1.60
PT17 Area Metropolitana de Lisboa 0.80  ES70 Canarias 1.55
FR42 Alsace 0.80  ITH2 Provincia Autonoma di Trento 1.50
FR43 Franche-Comté 0.79  FR43 Franche-Comté 1.46
FR24 Centre 0.79 ITI4 Lazio 1.44
DKO04 Midtjylland 0.78 ITC1 Piemonte 1.44
FR26 Bourgogne 0.77  PT17 Area Metropolitana de Lisboa 1.43
FR21 Champagne-Ardenne 0.77  UKG3 West Midlands 1.40
DEFO0 Schleswig-Holstein 0.77  ITH3 Veneto 1.38
BEO0O Bruxelles (RCI) 0.77  FIIB Helsinki-Uusimaa 1.38
FR41 Lorraine 0.76
FR25 Basse-Normandie 0.76
FR63 Limousin 0.76
High risk at high income High risk at high income
FR52 Bretagne 0.67 ITH4 Friuli-Venezia Giulia 1.36
UKJ2 Surrey, East and West Sussex 0.66 FR41 Lorraine 1.35
NL31 Utrecht 0.66 ITC4 Lombardia 1.35
ES51 Catalufia 0.66 ITI3 Marche 1.35
FR61 Aquitaine 0.66  ITHS Emilia-Romagna 1.34
FR72 Auvergne 0.66  FR63 Limousin 1.34
Gloucestershire, Wiltshire and Leicestershire, Rutland and
UKK1 Bristol/Bath area 0.65 UKF2 Northamptonshire 1.34
UKK2 Dorset and Somerset 0.65 FI1C Eteld-Suomi 1.32
FR53 Poitou-Charentes 0.64  NL31 Utrecht 1.31
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UKJ4 Kent 0.64  FR21 Champagne-Ardenne 1.30
ITF1 Abruzzo 0.63 UKJ2 Surrey, East and West Sussex 1.30
DE60 Hamburg 0.63 FR22 Picardie 1.30
NL33 Zuid-Holland 0.62  FI20 Aland 1.29
DEA2 Kéln 0.62  ES51 Catalufia 1.28
UKIJ3 Hampshire and Isle of Wight 0.61 ATO00 Wien (RCI) 1.28
In DT, at middle income In DT, at middle income
BE34 Prov. Luxembourg (BE) 0.81 EL64 Sterea Ellada 2.57
EL64 Sterea Ellada 0.80  EL52 Kentriki Makedonia 1.90
ES64 Ciudad Auténoma de Melilla 0.77  EL43 Kriti 1.70
FR81 Languedoc-Roussillon 0.77  ES64 Ciudad Auténoma de Melilla 1.69
ITF2 Molise 0.74  EL62 Ionia Nisia 1.67
EL52 Kentriki Makedonia 0.73 ITF2 Molise 1.56
ITF4 Puglia 0.70  ES63 Ciudad Auténoma de Ceuta 1.45
UKNO Northern Ireland 0.70  UKNO Northern Ireland 1.44
ES63 Ciudad Auténoma de Ceuta 0.70  EL53 Dytiki Makedonia 1.43
ITF3 Campania 0.69  ITF3 Campania 1.40
BE33 Prov. Liege 0.69  ITF5 Basilicata 1.40
UKG2 Shropshire and Staffordshire 0.67  UKF3 Lincolnshire 1.39
BE32 Prov. Hainaut 0.67 1EO01 Border, Midland and Western 1.39
ITG1 Sicilia 0.67  EL65 Peloponnisos 1.39
ES52 Comunidad Valenciana 1.38
High risk, at middle income High risk, at middle income
EL43 Kriti 0.66 ITG1 Sicilia 1.33
ES52 Comunidad Valenciana 0.66 UKG2 Shropshire and Staffordshire 1.32
ITF5 Basilicata 0.65 PT18 Alentejo 1.31
PT18 Alentejo 0.62 ITF4 Puglia 1.26
EL53 Dytiki Makedonia 0.61 PT15 Algarve 1.25
East Yorkshire and Northern
ES62 Region de Murcia 0.61 UKE1 Lincolnshire 1.25
DKO02 Sjeelland 0.61  ESI3 Cantabria 1.22
UKF3 Lincolnshire 0.61 UKM6 Highlands and Islands 1.20
ES13 Cantabria 0.61 ITG2 Sardegna 1.20
DE93 Liineburg 0.61 ES62 Region de Murcia 1.20
ITG2 Sardegna 0.60  DKO02 Sjeelland 1.19
UKF1 Derbyshire and Nottinghamshire 0.59  ES42 Castilla-La Mancha 1.18
EL62 Ionia Nisia 0.59  UKK3 Cornwall and Isles of Scilly 1.17
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UKK3 Cornwall and Isles of Scilly 0.59  FR&8l1 Languedoc-Roussillon 1.16
BE35 Prov. Namur 0.59 UKCl1 Tees Valley and Durham 1.15
In DT at low income In DT at low income
EL51 Anatoliki Makedonia, Thraki 0.69  EL41 Voreio Aigaio 1.72
EL51 Anatoliki Makedonia, Thraki 1.70
EL61 Thessalia 1.60
EL54 Ipeiros 1.53
EL63 Dytiki Ellada 1.41
High risk at low income High risk at low income
PT16 Centro (PT) 0.67  HRO3 Jadranska Hrvatska 1.34
PT11 Norte 0.64 ITF6 Calabria 1.26
HRO3 Jadranska Hrvatska 0.64 PT16 Centro (PT) 1.23
ITF6 Calabria 0.63 HRO04 Kontinentalna Hrvatska 1.21
EL61 Thessalia 0.61 PT11 Norte 1.15
Cz04 Severozapad 0.60 HU23 D¢él-Dunantul 1.11
HU23 Dél-Dunantal 0.59  HU21 K&zép-Dunantul 1.00
EL54 Ipeiros 0.58  BG31 Severozapaden 0.96
EL41 Voreio Aigaio 0.56  PL42 Zachodniopomorskie 0.93
HU33 Dél-Alfold 0.93
HU22 Nyugat-Dunantal 0.92
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Appendix 5: Trapped regions at different levels of development (1990-2015)
DT1

In DT at high income (10)
High-risk at high income (34)

In DT, at middle income (3)
High-risk, at middle income (20}
In DT at low income (1)
High-risk at low income (6)

Not in DT or at risk

No data

In DT at high income (0)
High-risk at high income (56)
In DT, at middle income (2)
High-risk, at middle income (35}
l In DT at low income (2)
High-risk at low income (10)
Notin DT or at risk
No data

Initial levels of development consider GDP/capita in PPS in 2001. Categories defined relative to EU
average. High income: above year average. Middle income: 75-100% of year average. Low income:
below 75% of year average. In DT: mean scores above 75th percentile computed over the entire
series. At risk: mean scores above median and below 75th percentile over the entire series. Regions
with less than 10 years available in the series are not considered when drawing these maps.

Figure A2. Risk of being trapped by initial levels and top two quartiles over 1990-2015.
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Appendix 6: Adopting a Dynamic Perspective for Regional Development

Traps (1990-2015)

Figure A3 replicates Figure 6, using a dynamic perspective. This involves resorting to levels
of the indicators lagged by five years. What is the risk profile of a region today, considered its
relative income levels five years ago? When we ask this question, the relationship at middle-
income levels disappears. Places that were very poor continue to display on average lower risk
of becoming trapped five years later. This is in line with what can be expected from classic
convergence theory. However, places above 75 percent of average EU GDP per capita all have
similar risk profiles on average and cannot be distinguished one from the other. This calls for
a different and more nuanced analysis of what constitutes a trap in European regions. This
implies that being trapped is not exclusively a middle-income phenomenon, but happens
frequently at middle- and high-income levels, indicating that, in the case of European regions,
the label development trap is more accurate than that of middle-income trap.

DT1 DT2

.55

.45

T T T T T T T T T T T T
0-50 50-76 75-100  100-125 125-150 150+ 0-50 50-75 75-100  100-125 125-150 150+

Regional GDP per capita in PPS as a percent of the EU average in each year

Figure A3. Predicted risk by five-year lagged levels of development.
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Appendix 7: Test of difference in means for conditional averages by DT,

Table A4

Test of Difference in Means for Conditional Averages by DT Categories and Income Group, Levels (as reported in Figure 4)

Industry (% Nonmarket (%  GFCF/Worker Dependency Secondary Ed. Tertiary Ed. Empl. In S&T Total GERD Patents/Million Urban Pop. Pop. EQI Index
GVA) GVA) Ratio (Total) (%) (%) (%) (% GDP) Pop. (%) Accessible by
Road
At low income
DT-L-R-L -2.653 1.755 0914 1.001 -4.702 0.319 -0.317 0.0935 1.178 1.012 0.120 -0.0337
(1.096)° (0.786)° (0.393)° (0.670) (2.027)° (0.711) (0.309) (0.0439)° (1.112) (2.172) (0.0823) (0.0883)
DT-L-N-L -6.952 4.377 1.638 5.306 -14.39 1.592 -0.990 0.130 2.494 -0.874 -0.0354 -0.113
(0.837)2 (0.600)* (0.246)* (0.482)* (L.411) (0.521)* (0.230)* (0.0326)* (0.763)* (1.620) (0.0643) (0.0634)°
R-L -N-L -4.299 2.621 0.724 4.306 -9.688 1.273 -0.673 0.0366 1.316 -1.886 -0.155 -0.0792
(0.883)? (0.642)* (0.346)° (0.569)* (1.714) (0.583)° (0.264)° (0.0360) (0.911) (1.638) (0.0604)° (0.0731)
At middle income
DT-M - R-M -0.160 0.272 -0.0894 0.592 1.868 0.337 0.895 0.112 13.79 0.724 0.459 0.0792
(0.620) (0.589) (0.255) (0.441) (1.136) (0.698) (0.354)° (0.0744) (3.719)* (2.498) (0.148)* (0.0625)
DT-M - N-M -1.395 1.562 0.298 1.200 -2.137 1.410 0.702 0.0494 16.07 1.786 0.472 0.0439
(0.450)* (0.369)* (0.168)° (0.317)* (0.852)° (0.467)* (0.253)* (0.0559) (2.720)* (1.736) (0.107)* (0.0423)
R-M - N-M -1.235 1.290 0.387 0.608 -4.005 1.074 -0.193 -0.0622 2.283 1.062 0.0137 -0.0352
(0.621)° (0.565)° (0.252) (0.436) (1.216)* (0.692) (0.358) (0.0707) (3.543) (2.442) (0.139) (0.0640)
At high income
DT-H - R-H -2.368 -0.0309 0.401 0.341 -0.506 0.694 0.839 0.171 12.14 -3.133 0.0288 -0.0520
(0.551)* (0.268) (0.254) (0.331) (0.839) (0.694) (0.341)° (0.0916)° (10.30) (2.422) (0.154) (0.0499)
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DT-H -N-H

R-H-N-H

Ina DT
DT-L - DT-M

DT-L - DT-H

DT-M - DT-H

Atrisk ofa DT
R-L-R-M

R-L-R-H

R-M - R-H

Not in DT or at risk
N-L - N-M

N-L - N-H

N-M - N-H

-3.580
(0.424y°
-1.211
(0.523)°

1.557
(0.813)
0.0776
(0.816)
-1.479
(0.452)°

4.050
(0.962)*
0.362
(0.916)
-3.687
(0.695)"

7.114
(0.491):
3.450
(0.462)*
-3.664
(0.421y°

0.583
(0.201°
0.613
(0.236)°

2.579
(0.604)*
3.199
(0.558)°
5.778
(0.332)°

-4.062
(0.774y:
1413
(0.615)°
5.475
(0.556)"

-5.394
(0.362)*
-0.595
(0.299y°
4.799
(0.258)°

0.254
(0.194)
-0.147
(0.232)

-5.181
(0.250)°
-7.127
(0.268)°
-1.946
(0.198)*

-6.184
(0.396)*
-7.639
(0.383)°
-1.455
(0.301)°

-6.521
(0.162)*
-8.510
(0.162)*
-1.989
(0.163)°

0.368
(0.250)
0.0261
(0.311)

2.199
(0.481)°
0.123
(0.465)
2.323
(0.300)*

-2.608
(0.642)°
-0.536
(0.584)
2.072
(0.462)°

-6.305
(0.318)y°
-4.815
(0.280)°
1.490
(0.270y°

2.811
(0.588)"
-2.305
(0.808)*

4.032
(1.359)°
-0.131
(1.334)
-4.163
(0.683)°

10.60
(1.884)°
4.065
(1.741y°
-6.537
(1.236)°

16.28
(0.932)°
11.45
(0.747y°
-4.837
(0.778)*

-0.449
(0.505)
-1.142
(0.629)°

-7.860
(0.576):
9.514
(0.624y:
-1.654
(0.532y°

-7.842
(0.813y:
9.140
(0.773y:
-1.298
(0.828)

-8.042
(0.397y:
-11.56
(0.370y:
3514
(0.435):

-0.000780
(0.252)
-0.839
(0.319y°

-5.070
(0.264y:
9.739
(0.280)*
-4.669
(0.264y:

-3.858
(0.388)°
-8.584
(0.366)*
-4.726
(0.415y:

3378
0.217y
-8.750
(0.195):
5372
(0.241y:

0.0159
(0.0729)
-0.156
(0.0833)°

-0.539
(0.0518)*
-1.409
(0.0650)"
-0.870
(0.0722)*

-0.521
(0.0692)"
-1.331
(0.0781)
-0.810
(0.0934)

-0.620
(0.0388)"
-1.524
(0.0463 )"
-0.903
(0.0567)"

-0.240
(7.672)
-12.38
(9.521)

-53.16
(2.199°
-171.2
(6.139y°
-118.0
(6.444y°

-40.55
(3.199)°
-160.2
(8.349y°
-119.7
(8.858)"

-39.58
(1.775)
-173.9
(4.666)°
-1343
(4.974y

0.816
(1.596)
3.949
2313y

-8.310
(1.994y:
-13.91
(1.965):
-5.596
(1.783):

-8.597
(2.643y:
-18.05
(2.593)
9.453
(2.988)"

-5.650
(1.289:
-12.22
(1.144y:
-6.566
(1.543y

0.217
(0.108)
0.188
(0.143)

-1.576
(0.103y:
2.710
(0.105):
-1.134
(0.120y°

-1.237
(0.134y:
-2.801
(0.139y:
-1.564
(0.176):

-1.068
(0.0705)"
2.458
(0.0695)"
-1.390
(0.0937)*

-0.155
(0.0378)"
-0.103
(0.0426)

-1.398
(0.0635)"
-1.627
(0.0655)"
-0.229
(0.0431)

-1.285
(0.0875)"
-1.645
(0.0774y
-0.360
(0.0674)"

-1.241
(0.0422)"
-1.669
(0.0341)
-0.428
(0.0370)y*

Standard errors in parentheses. Significance levels:

°p<0.1,°p<0.052p<0.01.
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Table AS

Test of Difference in Means for Conditional Averages by DT Categories and Income Group, Growth (as reported in Figure 5)

Industry (% Nonmarket (%  GFCF/Worker Dep. Ratio Secondary Ed. Tertiary Ed. Empl. In S&T Total GERD Patents/Million ~ Pop. Accessib. Pop. Growth EQI Index
GVA) Growth ~ GVA) Growth Growth Growth (%) Growth (%) Growth (%) Growth (% GDP) Pop. Growth by Road Growth
Growth Growth
At low income
DT-L-R-L -0.508 0.00790 -1.558 0.127 0.469 -0.277 -0.191 -0.403 -4.937 0.0996 0.182 1.041
(0.130)* (0.115) (0.409)* (0.0665)° (0.227)° (0.164)° (0.157) (0.501) (1.162) (0.133) (0.0986)° (0.743)
DT-L-N-L -0.776 0.129 -2.768 0.241 1.058 -0.588 0.266 -0.220 -6.660 0.170 0.231 3.006
(0.0988)* (0.0804) (0.281)* (0.0442)* (0.149)* (0.119)* (0.148)° (0.397) (0.805)* (0.0933)° (0.0638)* (0.616)*
R-L -N-L -0.267 0.121 -1.210 0.113 0.589 -0.311 0.457 0.183 -1.724 0.0703 0.0494 1.965
(0.111)° (0.100) (0.344)2 (0.0614)° (0.190)* (0.140)° (0.157)* (0.368) (0.993)° (0.109) (0.0850) (0.622)*
At middle income
DT-M - R-M -0.394 0.315 0.119 -0.0784 -0.297 0.160 -0.147 -0.107 -1.619 -0.126 0.0885 1.579
(0.106)* (0.0587)* (0.147) (0.0477) (0.144)° (0.157) (0.110) (0.371) (0.449)* (0.0779) (0.0497)° (0.762)°
DT-M - N-M -0.510 0.287 0.198 -0.146 -0.247 0.248 -0.167 -0.590 -1.417 -0.0135 0.242 1.276
(0.0783)* (0.0428)* (0.115)° (0.0357)* (0.0843)* 0.110)° (0.0795)° (0.273)° (0.305)* (0.0524) (0.0331)* (0.522)°
R-M - N-M -0.117 -0.0272 0.0795 -0.0674 0.0505 0.0887 -0.0200 -0.483 0.202 0.113 0.154 -0.303
(0.106) (0.0616) (0.149) (0.0493) (0.145) (0.162) (0.107) (0.365) (0.463) (0.0772) (0.0503)? (0.726)
At high income
DT-H-R-H -0.136 0.0725 -0.155 -0.00159 -0.0669 0.247 -0.0232 0.447 -0.526 -0.0628 0.135 0.387
(0.0835) (0.0486) (0.103) (0.0361) (0.0890) 0.101)° (0.0721) (0.202)° (0.242)° (0.0414) (0.0328)* (0.677)
DT-H - N-H -0.298 0.270 -0.380 0.116 0.151 0.218 -0.197 0.318 -0.511 -0.0578 0.157 0.842
(0.0680)* (0.0375)* (0.0779)* (0.0267)* (0.0627)° (0.0730)* (0.0503)? (0.153)° (0.163)* (0.0266)° (0.0236)* (0.451)°
R-H - N-H -0.161 0.197 -0.225 0.117 0.218 -0.0287 -0.173 -0.129 0.0155 0.00495 0.0219 0.455
(0.0770)° (0.0449)* (0.101)° (0.0316)* (0.0785)* (0.0889) (0.0659)* (0.187) (0.232) (0.0402) (0.0295) (0.578)

38



InaDT
DT-L - DT-M

DT-L - DT-H

DT-M - DT-H

Atrisk ofa DT
R-L-R-M

R-L-R-H

R-M - R-H

Not in DT or at risk
N-L - N-M

N-L - N-H

N-M - N-H

0.900
(0.101°
0.626
(0.0999)"
-0.274
(0.0769)"

1.015
(0.134y:
0.998
0.117y
00173
(0.111)

1.165
(0.0751)
1.103
(0.0663)"
-0.0620
(0.0695)

-0.478
(0.0742)"
-0.0784
(0.0751)
0.399
(0.0402)"

0.171
(0.105)
-0.0138
(0.0993)
0.157
(0.0647)°

0.319
(0.0530)"
0.0625
(0.0474)
0.382
(0.0404)"

0318
(0.265)
0.336
(0.260)
0.0180
(0.0974)

1.995
(0.344y°
1.739
(0.333)°
-0.256
(0.151)

3.285
(0.148)°
2.724
(0.133):
-0.560
(0.0989)"

-0.100
(0.0431)°
-0.288
(0.0425)
-0.187
(0.0327)"

-0.306
(0.0696)"
-0.416
(0.0626)"
-0.110
(0.0501)°

-0.487
(0.0370)"
-0.413
(0.0292)"
0.0743
(0.0303)°

0.240
(0.150)
1.065
(0.148)°
0.825
(0.0792)"

-0.526
(0.224y°
0.529
(0.195)°
1.055
(0.150)°

-1.065
(0.0836)"
0.158
(0.0664)°
1.223
(0.0690)"

0.722
(0.127y
0.905
(0.121y
0.183
(0.0953)°

1.159
(0.189):
1.429
(0.150*
0.271
(0.161y

1.559
(0.101y:
1.712
(0.0702)*
0.153
(0.0913)°

-0.453
(0.120y°
0.0230
(0.113)
0.476
(0.0718)

-0.409
(0.149y:
0.191
(0.131)
0.600
(0.110y°

-0.886
(0.118y:
-0.439
(0.109:
0.446
(0.0608)"

2.793
(0.419y:
2.358
(0.389)°
-0.436
(0.232)°

3.089
(0.461y:
3.208
(0.375):
0.118
(0.352)

2423
(0.238y°
2.895
(0.174y:
0472
(0.209)°

5.608
(0.739y°
5.887
(0.722y°
0.279
(0.236)

8.926
(1.002y°
10.30
(0.941y
1372
(0.452y°

10.85
(0.442y°
12.04
0.391y
1.185
(0.253y°

0215
(0.0931)
0.669
(0.0874)
0.453
(0.0427)*

-0.0104
(0.123)
0.506
(0.108)?
0.517
(0.0772)*

0.0321
(0.0528)
0.441
(0.0420)*
0.409
(0.0403)y"

-0.554
(0.0616)"
-0.590
(0.0605)"
-0.0362
(0.0299)

-0.647
(0.0916)*
0.637
(0.0844)
0.0102
(0.0515)

-0.543
(0.0369)"
-0.664
(0.0310)*
0.122
(0.0275)

0.892
(0.659)
-0.949
(0.660)
-1.841
(0.572y°

1.430
(0.835)°
-1.603
(0.758)
-3.033
(0.844y:

-0.838
(0.466)°
3113
(0.383)°
2275
(0.386)*

Standard errors in parentheses

. Significance levels: ¢ p <0.1,°p <0.05,2 p <0.01.
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