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Abstract. This paper investigates the positioning of the UK and Northern Italy within the Blue 
Banana, which the literature considers as the productive core of Europe. We compare the main 
economic characteristics of the two regions with the rest of the Blue Banana by analysing several 
indicators, ranging from urbanisation and infrastructure development to unemployment, produc-
tivity, competitiveness, and attractiveness. Based on our findings, in terms of population, urbani-
sation, and infrastructure, the Blue Banana and the two edges are still an integral part of Europe’s 
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ness, its significance can be questioned due to the weaker performance of Northern Italy and the 
negative effects of Brexit.
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1. INTRODUCTION

Brunet (1989) was the first geographer to identify a European productive core 
in a  relatively narrow area, stretching from Northern Europe, including part 
of Great Britain, the Netherlands, Belgium, France, and Germany, to most of 
Northern Italy, while covering also Switzerland and Austria. He initially defined 
the area as ‘the European Backbone’, but since the late 1980s it has become 
commonly known as ‘the Blue Banana’, due to its shape. The Blue Banana is 
home to between 90 and 110 million people (out of Europe’s total population 
of 730 million) and covers 1,500 to 1,700 kilometres between its northern and 
southern edges. Different studies by scholars and academics have focused on the 
causes of the region’s remarkable levels of industrialisation and development 
(Kunzmann and Wegener, 1991; Hospers, 2003; Loriaux, 2008; Faludi, 2015; 
Nagy and Tóth, 2019).

Fig. 1. The European Blue Banana area (left) and the partially or completely overlapping NUTS-2 
regions (right) of Europe

Source: own work.

Before delving into our analysis, it is essential to provide a brief overview 
of the Blue Banana concept. Initially, the Blue Banana served as a  spring-
board for studying the broader European development pattern. Nonetheless, 
over time, a new discussion on the historical context of European urbanisation 
emerged, a fact we will discuss in the next section. In our analysis, the Blue 
Banana emerges as a nexus of local production networks, where the clustering 
of industrial hubs catalyses the flow of capital and human resources, thus driv-
ing economic, industrial, and cultural advancements. However, the relevance 
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of these districts extends beyond their mere size and population; it translates 
into a dynamic interplay of commerce and innovation that shapes the territo-
ry’s development trajectory.

Our research is driven by the need to update and refine the understanding 
of the economic and political dynamics within the Blue Banana. In particular, 
we will focus on its northern and southern extremities, whose features appear 
to be significantly peculiar. In this context, Italian industrial districts have  
risen to prominence over the past two decades, becoming central to discus-
sions in business and economic forums. If we shift our focus to the other tip of 
the Blue Banana, it is worth considering the case of the UK as well. Approxi-
mately half of all jobs in the city of London are provided by over 800,000 
small and medium-sized enterprises (SMEs), which account for 99.8% of 
the city’s businesses (Hutton, 2024). Outside the Central Activities Zone – the 
very centre of the city of London – the capital’s industrial areas account for 
11% of all jobs, or around 556,000 positions spread across 34,720 businesses 
(Hutton, 2024).

Nonetheless, recent developments, especially Brexit negotiations and  
Italy’s economic vulnerability, have underscored the need for a nuanced anal-
ysis of this area’s trajectory. Italy’s potential drift from its position within 
the Blue Banana – related to its loss of competitiveness in the market  – and the 
repercussions of Brexit that are currently affecting the UK, present critical 
challenges with far-reaching implications for EU Member States . These develop-
ments are in fact reshaping the economic landscape of the area (see further). 
Thus, the article discusses these aforementioned current events in both the 
southern and northern edges of the Blue Banana, with a particular focus on 
Northern Italy and London and South East England. Moreover, our research will 
lead to interesting findings on Eastern Europe’s backbone as well, highlighting 
it as one of the most dynamic and transformative regions in Europe.

The paper is structured as follows: After a brief overview of the Blue Banana 
concept and its historical evolution, we analyse and compare the basic charac-
teristics of the area with those of Northern Italy, expressing our concern about 
whether the territory can still be considered part of the region. The specific 
focus is on the north of the country, where technological districts are larger, 
closer to the local economic structure, and exhibit greater sectoral diversity 
compared to those in the rest of the country (Bertamino et al., 2016). Regarding 
the position of London and South East England within the Blue Banana, the 
final section of our paper shows potentially serious concerns raised by the Brexit 
negotiations, as productivity is expected to fall and the interconnections with the 
rest of the Blue Banana are destined to become more difficult (Bloom et al., 
2019; Sedláček et al., 2019).

https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=kix.40oqw1qnq685
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2. HISTORY OF THE BLUE BANANA

The concept of the Blue Banana was first introduced in a study conducted in 1987 
by the Interministerial Delegation of Land Planning and Regional Attractiveness 
(DATAR) and, as mentioned, presented by Brunet and his geographers in 1989. 
Brunet’s work was developed in a period of significant advancements in the es-
tablishment of a European single market and in the strengthening of European in-
tegration, namely through the Schengen Agreement and the signing of the Single 
European Act.1

Over time, criticisms of the Blue Banana concept have nonetheless intensified. 
Firstly, after the fall of the Iron Curtain in 1989 and in the early stages of the 
creation of the EU economic and monetary union, the determination of an eco-
nomic core within Europe was said to reduce the cooperation and increase rivalry 
between Member States (Kunzmann and Wegener, 1991; Dunford, 1994). Fur-
thermore, recent studies have challenged Brunet’s argument, as the manufacturing 
and logistics core of the European Union is moving eastwards (Naudé et al., 2019, 
p. 6; Csomós and Tóth, 2016). Additional studies have been directed at the shape 
of geographical areas, such as Nagy and Tóth’s (2019) discussion on an alleged 
“New Banana”, a promising European economic core consisting of seven capi-
tal cities and their agglomerations: Berlin, Prague, Bratislava, Vienna, Budapest, 
Ljubljana, and Zagreb. Other studies have examined a potential “Sunbelt” from 
Milan to Valencia, and a “Yellow Banana” from Paris to Warsaw (Hospers, 2003; 
Nagy and Tóth, 2019).

In the early 1990s, Kunzmann and Wegener (1991) proposed an opposing 
theory introducing the concept of the Bunch of Grapes. This idea identifies a dif-
ferent pattern of European development based on multiple centres, where new 
areas of development were integrated by simply adding more berries to the orig-
inal ‘grape’. In this way, countries and regions of Eastern Europe could easily 
be combined into the picture, giving shape to a clear and straightforward frame-
work, in line with a new polycentric European development strategy (Faludi, 
2015). However, despite the emergence of new dynamic corridors of economic 
development, the Blue Banana continues to be seen as the core of the European 
economy.

1  Other names have been proposed for Brunet’s European backbone, including the term “blue 
banana”, partly attributed to Jacques Chérèque. According to Brunet himself, the “blue” color came 
from the geographical representation in an article by Alia (1989) in the French magazine Nouvel 
Observateur. According to other interpretations, the color could also recall the flag of the European 
Union, or the clothes worn by the so-called blue collars.
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3. MODERN INDICATORS OF THE BLUE BANANA

Throughout the analysis, we consider four main areas to measure whether North-
ern Italy, London and South East England can still be considered part of the Blue 
Banana: productivity and competitiveness, urbanisation and infrastructure, em-
ployment – especially in capital-intensive sectors – and the related attractiveness 
of high-skilled migrants. In this paragraph, we illustrate the reasoning behind the 
choice of these key features and metrics in order to define the economic and pro-
ductive core of Europe.

The growth of this area and its internal competitiveness are essential features of 
the European landscape. According to the EU Regional Competitiveness Index, which 
will be discussed later, most of the European Backbone regions score well above the 
European Union average in this regard (Table 1). However, new production centres 
are gradually emerging in the East, particularly in the industrial sector. According to 
Hospers (2003), if manufacturing is shifting eastwards, it is easy to see how the ma-
jor European centres have made the transition from manufacturing-oriented societies 
to service-oriented types of economies (Faludi, 2015). By the late 1980s, a new ur-
ban geography with a focus on tertiary jobs and advanced manufacturing developed, 
particularly in the wake of the deindustrialisation crisis in Western Europe. London 
and Paris were at the top of the new international paradigm, and other cities, which 
chose to pursue service-oriented local policies, could be found along the “Blue Ba-
nana axis”, starting from Manchester (Kazimierczak, 2014) down to Turin (Scamuzzi, 
2022). In the expanding eastern centres, where primary and secondary industries have 
historically predominated, services have also become increasingly important. The in-
ternationalisation of these countries’ economies is mainly responsible for the growing 
importance of services such as marketing, finance, and consultancy.

The second factor worth considering is the phenomenon of urbanisation, 
which has always been one of the most prominent features when identifying the 
Blue Banana. This factor, alongside other economic and infrastructural character-
istics, distinguishes the area from other European regions. First and foremost, it 
is densely populated and urbanised, with 40% of the EU’s population residing in 
numerous large and medium-sized cities within the delimited area. In this respect, 
it has also been referred to as the European Megalopolis by some scholars (Kun-
zmann, 2007; Faludi, 2015). The Blue Banana is visible on the regional map of 
Europe by connecting the darker blue areas in Fig. 1: these are the most densely 
inhabited centres, and they include major cities like Amsterdam, Dortmund, and 
Düsseldorf.2 In addition, Milan, Varese, and Monza-Brianza can be considered as 
some of the most populous provinces.

2  There are other densely populated NUTS-2 regions, which are mainly the agglomerations of 
capital cities, beyond the Blue Banana. However, they are rather isolated areas and geographically 
less continuous than the Blue Banana.
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To fully grasp the extent of the influence of urbanisation, it is instructive to con-
sider the theory of growth poles, a concept that has been pivotal in understanding 
the dynamics of regional growth. As articulated by Perroux (1950), growth poles 
are catalysts within an economy, consisting primarily of influential enterprises, 
industry sectors, or academic and research institutions. These poles serve as ep-
icentres of economic activity, exerting a ripple effect that spurs expansive growth 
throughout their surrounding areas. Jacobs (1969) contributes to this strand of lit-
erature by associating technological progress with the benefits of urban economies. 
Urban centres are crucibles of diversity, offering a confluence of new opportunities 
that can be harnessed into tangible economic growth. This synergistic relationship 
between urbanisation and technological innovation is a fertile ground for economic 
development. Although these effects might not be immediately apparent, they are 
of paramount importance. On this subject, Florida (2002) has envisioned cities as 
engines of wealth through technology, talent, and tolerance, where, however, pat-
terns of inequality tend to emerge: only a small number of neighbouring cities have 
gained the benefits of economic development (Florida, 2017).

Moreover, according to Hospers’ (2003) analysis, the development of physical and 
telecommunications infrastructure is a key feature of the Blue Banana. For instance, 
this area exemplifies how urbanisation, population density, and economic growth drive 
the demand for a well-developed transport system (Van Wee et al., 2013). Conse-
quently, investing in infrastructure is key to economic development, especially when 
it comes to trade and GDP (Gross Domestic Product) growth (Röller and Waverman, 
2001). We can assess both direct and indirect effects in sectors related to construction, 
civil engineering, electronics, real estate, and environmental preservation. For exam-
ple, political instability, variations in maintenance, and discontinuous investments 
have a detrimental influence on railway usage; in contrast, continuous investments and 
proper maintenance assure a progressive growth in the number of people and products 
moved. This is a consistent trend, and from an economic and ecological standpoint, it 
can be regarded also as a positive phenomenon (Cermakova et al., 2015).

Measuring innovation through employment indicators is challenging as well. For 
example, the unemployment rate by itself does not provide a comprehensive picture 
of the regional economic situation in terms of sectoral balance. On the contrary, met-
rics like the proportion of employment in knowledge and high-tech industries relative 
to the overall occupation are more systematic parameters (see Appendix), which can 
lead to the achievement of an accurate representation of the regional employment 
landscape. For instance, central-eastern European regions seemingly perform better 
than most of the western European regions when only considering the employment 
rate. However, this is due to the higher dependence on FDI and the less productive 
industrial manufacturing sectors in the eastern periphery compared to the core of Eu-
rope. Concerning the rate of employment in high technology and knowledge-intensive 
sectors, the picture is geographically more dispersed. In other words, it can be said that 
the Blue Banana is not the main and only European core according to this indicator.
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Fig. 2. Unemployment rate in the NUTS-2 European regions in 2019
Source: own work based on Eurostat data.

An additional and relevant indicator for our research purpose concerns the con-
cept of attractiveness. Although mobility is mutually beneficial for both mobile 
workers and employers, it is a zero-sum game across sending (brain-drain) and re-
ceiving (brain-gain) entities, as clearly detailed in the “war for talent” argument (Mi-
chaels et al., 2001). According to Marini (2024), this dynamic is also evident at the 
EU level for semi-peripheries. Besides wages and other socio-economic motives, 
the literature identifies additional soft elements influencing international mobility. 
Musolino and Kotosz (2024) have identified various factors that influence territorial 
attractiveness, ranging from financial resources, such as investment flows, to the 
movement of people, including tourists, immigrant workers, and specific groups 
like researchers, talents, and university students. The latter categories, specifically 
immigration and talents, will be the focus of our indicator of attractiveness.3

In conclusion, another indicator considered to assess whether an area belongs 
to the Blue Banana is its efforts in tackling pollution and other initiatives related 

3  The authors indicate that the concept of territorial attractiveness is different from that of territorial 
competitiveness (Musolino and Kotosz, 2024).

https://link.springer.com/article/10.1007/s00168-023-01239-w#auth-Balazs-Kotosz-Aff3
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to the models of circular and green economies. Indeed, as previously examined, 
there is a positive correlation between economic growth and urbanisation. How-
ever, it is worth noting that these two variables will contribute to pollution in 
urban areas. This phenomenon will be further examined through the subsequent 
analysis of the cases of Northern Italy and London.

4. IS NORTHERN ITALY FACING THE RISK OF EXITING 
THE BLUE BANANA AREA?

Since the European financial and economic crisis of 2008, the transformation of 
the Blue Banana area has been both profound and multifaceted. This once pre-
dominantly linear economic corridor has evolved, adopting a more polycentric 
structure that extends beyond its original borders. This shift has been particularly 
pronounced with respect to the Mediterranean regions, which have seen their in-
fluence fluctuate in recent years within the Blue Banana landscape.

Indeed, while many of the northern countries included in the Blue Banana have 
succeeded in following the path of stability, Italy has not moved in such a direc-
tion, raising questions about whether its presence inside the Blue Banana is still 
well-founded. We will investigate this inquiry in the following section of the pa-
per, by separately examining each determinant presented in the previous section. 
As mentioned earlier, the Blue Banana has several distinctive characteristics that 
contribute to its reputation as the beating heart of Europe.

4.1. Productivity and competitiveness

This first section focuses on labour costs and productivity in Italy. Although the 
Southern country’s related units are significantly higher than those in other Euro-
zone countries, labour costs are still rising (De Grauwe, 2007) due to decreased 
productivity, despite the fact that Italian salaries are lower than in the broader area. 
Additional empirical evidence comparing Italy to other EU members with similar 
GDPs, such as France and Germany, shows that the country is an exception (Cal-
cagnini and Travaglini, 2014; Lotti and Santarelli, 2001; Sterlacchini and Ven-
turini, 2014). Indeed, Italy is the only country where labour productivity growth 
rates have consistently slowed down over the past three decades (see Fig. 3). This 
is further evidenced by the decline in technological improvement within the same 
time framework (Sgherri, 2005). According to Eurostat data, Italy’s labour costs 
have risen less than those of France and Germany (Fig. 3), despite its labour pro-
ductivity decreasing more (Fig. 6) over the last one and a half decades.

https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.jaeh3da3l1j1
https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.m1pbr4f0b05j
https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.m1pbr4f0b05j
https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.d962xpe1g68
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Fig. 3. Labour cost in euros in the EU27 (average), Germany, France, and Italy between 2008–2022
Source: own work based on Eurostat data.

Labour market reforms can be quite important in boosting employment. How-
ever, resulting from policies favouring flexible labour arrangements, the capi-
tal-to-labour ratio has decreased and the proportion of unskilled workers working 
shorter shifts has increased (Saltari and Travaglini, 2008). Malcolm Abbott (2018) 
have noted that there are various methods to assess productivity, depending on 
the justification for their measurement. Among them, one can assess the business 
birth rate, which is defined as follows:

	

� � �
�

enterprise sbirths
activeenterprises

t

t

′

	
(1)

In the equation above, the number of enterprises founded in one year is divided 
by the total number of active enterprises over the same year in order to measure 
entrepreneurial activity. In relation to our study, the regions in Eastern Europe 
have the highest birth rates in enterprises, while the Blue Banana finds itself on the 
same level as the average European score (Table 1). Nevertheless, Northern Italy’s 
birth rate is located below the Blue Banana average (Table 2), seemingly support-
ing the concept of  “lock-in context” (Calcagnini and Travagnini, 2014; De Noni 
et al., 2017). This makes them risk-averse, as they are unable to take advantage of 
the process of creative destruction by experimenting with fresh growth prospects.

A commonly accepted definition of competitiveness includes the willingness 
and aptitude to gain and maintain a place in the market, to increase market share 
and profitability, and ultimately to combine operations that are profitable at a com-
mercial level (Annoni and Dijkstra, 2017). However, there are some nuances to 
consider. Firstly, the concept was initially developed to compare firms and not re-
gions, thus raising the question of its possible applicability at the regional level to 

https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.43dmet8ngoer
https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.pmkny78yig23
https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.pmkny78yig23
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explain economic performance. Some scholars (Cellini and Soci, 2002; Krugman, 
1994) argue that countries or regions, unlike firms, have different objectives beyond 
profit and that international trade is not a zero-sum game. However, other authors 
(Boschma, 2004; Turok, 2004) point out that investments and key resources are 
exiguous, and territories (either countries or regions) seek to attract them through 
competitive behaviour. The definition adopted by the EU Regional Competitive-
ness Index 2019 (Annoni and Dijkstra, 2019) partly helps to balance these two 
perspectives, as it integrates the well-being of both firms and citizens in the region 
without focusing only on the former (as highlighted by Schwab, 2012; Porter et al., 
2007), or only on the benefits of the latter (as pointed out in Meyer-Stamer, 2008). 
As competitiveness is a compound indicator, it should include various factors that 
can be empirically tested, such as human capital and institutional quality, as well 
as productivity-related aspects like R&D expenditure or the number of NEETs.4

Bristow (2010) has pointed out that sources of competitiveness can be found 
not only at the regional level, but also at local (as in the case of a city) and na-
tional ones. For example, the effect that federal laws have on states or similar ter-
ritories may be significant. To achieve this, the Regional Competitiveness Index 
(RCI) considers several indicators, including labour market efficiency, institution-
al quality, research, technological infrastructure, health, education, market size, 
macroeconomic stability, and GDP per capita. It also uses a system of different 
weights to account for different types of legislation (Annoni and Dijkstra, 2019). 
It is extremely important to consider the concept of competitiveness, since in re-
cent years our society heavily relies on creativity in a variety of fields, including 
science and engineering, technology-based businesses, as well as in art and music, 
or even in knowledge-based professions like finance, law, and healthcare (Florida 
and Tinagli, 2004). Nowadays, creativity is not just a method to enhance output, 
but it has become a driving force behind business (Hightower, 2003) and the key 
to gain competitive advantage (Junarsin, 2009).

From a historical perspective (see Table 2 in the Appendix), we can observe 
how the deterioration of competitiveness in Italy is anything but a recent phenom-
enon. In both the 2000–2009 and 2010–2019 decades, Northern Italy performed 
worse than the rest of the Blue Banana in several fields: enterprise birth rate, gross 
value added at basic prices, fixed capital formation and compensation of employ-
ees. However, for the last two factors, the gap with the Blue Banana is lower in 
the 2010–2019 period compared to 2000–2009. The only exception to this trend is 
the employment in technology and knowledge-intensive sectors, which is higher 
in the North of Italy than in the rest of the Blue Banana.5

4  An acronym that stands for young people “Not in Education, Employment or Training”.
5  While the 2000–2009 and the 2010–2019 periods cannot be compared, as the classification of 
the jobs considered as technology and knowledge-intensive changed in 2008, in the two separate 
periods Italy has a higher rate than the rest of the Blue Banana.

https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.poy59y5dlwk5
https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.uw7b28rwdjqq
https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.33k17mwc565
https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.7ridllekqrq
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As suggested by Bull (2018), the reasons for these inefficiencies can be found 
in the country’s long-lasting structural weaknesses, dating back to the 1990s and 
further exacerbated by the sovereign and debt crises. In 2016, the region Lom-
bardy scored between 0 and 0.2 on the index, while the other northern areas scored 
slightly higher, between 0.2 and 0.5. Comparing these values with the 2013 in-
dex, we can see that the score for Lombardy has remained essentially unchanged 
(0–0.2), while the other regions in Northern Italy have become slightly more com-
petitive in 2016, since in 2013 their average score was -0.2–0. In the 2010 edition 
of the RCI, Lombardy and Emilia-Romagna seemed to belong to the Blue Banana, 
as their indices were almost in line with the rest of the most developed regions 
(0.2–0.4).

From a methodological perspective, as far as the different index’s components 
are concerned, we can identify three RCI sub-indices – Basic, Efficiency, and In-
novation. The first group includes fundamental enablers of competitiveness, such 
as infrastructure, health, and education, some of which are nationally computed. 
The Efficiency sub-index more closely measures dimensions linked to productivi-
ty, such as lifelong learning, market size, and labour market efficiency. In all these 
areas, the aforementioned ‘lock-in effect’ of Italian enterprises had a primary role, 
since the academic pressure to promote competitiveness by shifting the support 
from traditional industries to the increased size of national firms has gone largely 
unheeded (Calcagnini and Travagnini, 2014).6 Finally, the Innovation sub-index 
measures more specific factors, such as business sophistication (the percentage 
of small and medium-sized enterprises that introduce marketing or organizational 
advancements) and innovation.

In the Italian case, the significant number of small and medium-sized enterpris-
es has further limited the various facets of innovation, culminating in low-interest 
rates and therefore low investment in research and education (Bull, 2018). North-
ern Italy lacks adequate education standards as well as macroeconomic stability. 
In this respect the 2018 report of the Programme for International Student Assess-
ment (PISA) provided student learning outcomes assessment in reading, mathe-
matics, and science (OECD, 2019). It is important to note that the RCI’s method-
ological framework has changed since 2022.7 Figure 4 displays the EU NUTS-2 
regional data for 2022 based on the current edition, in relation to RCI 2.0, even 
though we have already studied the data based on earlier editions.8 According to 
the new dataset, Lombardy still performs better than most of the EU regions, but 

6  Indeed, larger Italian firms have been deemed more competitive than their international 
counterparts, see Calcagnini and Travagnini (2014).
7  For more information about the changes in the RCI methodological framework, see the 2022 
edition of the EU Regional Competitiveness Index 2.0: https://ec.europa.eu/regional_policy/sources/
work/rci_2022/eu-rci2_0-2022_en.pdf.
8  Due to Brexit, UK areas are not included in the dataset.

https://ec.europa.eu/regional_policy/sources/work/rci_2022/eu-rci2_0-2022_en.pdf
https://ec.europa.eu/regional_policy/sources/work/rci_2022/eu-rci2_0-2022_en.pdf
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worse than other neighbours within the Blue Banana area, thereby suggesting that 
the region represents a borderline case.

Fig. 4. Regional Competitiveness Index (2.0) Map of Europe in 2022
Source: own work based on European Commission (n.d.) data.

4.2. Urbanisation and infrastructures

Regarding the development of urbanisation and infrastructures, coherently with 
Klasen and Nestman (2006), data clearly shows that variations in productivity 
and occupation are fast moving processes compared to, for example, changes in 
population density. Given that the inhabitants of these areas do not move to dif-
ferent regions as a direct response to economic development, it is not surprising 
that Northern Italy still has a considerable density of cities, despite lower competi-
tiveness, especially considering how long ago urbanisation started (Faludi, 2015).
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In terms of infrastructures, when examining comparative data among Europe-
an nations, the focus often falls on metrics like the extent of the railway network. 
In this aspect, Italy’s railway infrastructure has traditionally trailed behind its Blue 
Banana counterparts. Yet, this disparity has shown signs of narrowing in the dec-
ade spanning from 2010 to 2019, as opposed to the previous decade, a trend high-
lighted in Table 2. Beyond the basic measurement of rail length, Northern Italy’s 
integration into the Blue Banana is more comprehensively understood through its 
capabilities in passenger transport and the linkage of urban centres. Lombardy 
stands out as a seamlessly integrated region within the Blue Banana framework. 
This is attributed to the presence of pivotal intermodal centres in locations such as 
Busto Arsizio-Gallarate and Milano-Melzo. These nodes have gained recognition 
as substantial logistical pivots, contributing to the fabric of transportation and 
commerce across the area, as detailed by Pastori et al. (2014). These intermodal 
hubs exemplify Northern Italy’s strategic role in enhancing connectivity and facil-
itating the flow of goods and people within the Blue Banana.

The Northern Italian area is also an advantageous location for connecting ship-
ment flows from Austria, Germany, and France. This characteristic, along with its 
industrial progress over decades, accounts for the growth of the area’s logistics in-
dustry (Lupi et al., 2018). Hence, we can state that Northern Italy still finds its place 
in the productive region of the Blue Banana according to the infrastructure parame-
ter (Schade et al., 2016). However, Italy’s potential exclusion from the Blue Banana 
area is primarily due to other economic factors identified in Section 3, such as pro-
ductivity, introduced in the previous paragraph, and employment, which will be ana-
lysed in the following one. Moreover, a crucial component worth considering when 
addressing the parameter of urbanisation is the issue of environmental pollution, 
as environmental risks may affect individuals’ residential choices. A negative and 
statistically significant relationship between local air pollution and the net migration 
rate is found among Italian provinces (Germani et al., 2021), highlighting that envi-
ronmental variables must be taken into account as an indicator of quality of life when 
analysing the phenomenon of internal migration (Bonasia and Napolitano, 2012).

4.3. Employment and welfare

From 1996 onwards, Italy experienced an employment rate growth of an average 
of 1.1% (Faini, 2003). Moreover, the later introduction of the euro seemed to bal-
ance not only Italy’s unemployment rates, but also those across the whole Euro
zone. However, even before the 2008 crisis, there was an increase in joblessness 
disparity (Puga, 2002; Beyer and Stemmer, 2016), resulting in heterogeneity in 
unemployment rates within the region.

Therefore, is the unemployment rate different in Italy than in the other Blue 
Banana countries? To analyse the heterogeneity peculiar to the Blue Banana, 

https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.enuk0nzia3xh
https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.enuk0nzia3xh
https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.sw6mkntx3eiq
https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.rxxopeeddwc2
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factors such as flexible labour markets, interregional transport connectivity, and 
local access to skilled workers, should be considered as well (Andersson et al., 
2015). In this context, the relatively low unemployment rate may be attributed to 
a territory’s well-developed infrastructure network and highly skilled workforce.

Evidence suggests that, after the introduction of the single currency, while South-
ern European countries, such as Spain and Greece, experienced a decline in their 
unemployment rates, but this was not the case in Italy (De Grauwe, 2007). Indeed, 
the 2014–2015 Jobs Act in Italy was intended to bring the labour market institutions 
closer to the standards of the EU and those of the Blue Banana (Pinelli et al., 2017). 
At least for the first period, the hoped-for positive consequences were reached. How-
ever, it is worth considering that regional differences in unemployment rates led to 
unequal effects across the country, and Northern Italy particularly enjoyed most 
of these positive consequences (Marino and Nunziata, 2017). Comparing the Blue 
Banana and Northern Italy between 2011 and 2013, it could be assessed that the 
share of unemployed people in the latter was approximately in line with the statis-
tics of the rest of the area. Nevertheless, it was still 1–2% higher than in other Blue 
Banana countries, confirming the literature on the longer-lasting effects of the 2011 
Italian crisis. However, unemployment rebounded, reaching pre-crisis unemploy-
ment levels in 2017 and 2018 (Bull, 2018; Moschella, 2017; European Commission, 
2017). Despite all this, it should be recalled that these figures come from the most 
productive part of Italy: the rate remained significantly higher in the Centre and in 
the South of the country (Marino and Nunziata, 2017). Finally, in 2019, before the 
COVID-19 pandemic, the unemployment rate in Northern Italy was not different 
from the percentages of Western European regions outside the Blue Banana, but it 
was higher than in the countries inside it (Fig. 2). However, as mentioned earlier, 
it  should be emphasized that the unemployment rate alone does not give a good 
picture of the regional economy in terms of sectorial balance.

4.4. Attractiveness and migration

As mentioned in Section 3, territorial attractiveness plays a  pivotal role when 
assessing Italy’s position in the context of the industrialised core of Europe. This 
section focuses on the analysis of the attractiveness determinant and the resulting 
migration patterns based on the most recent literature.

According to a study from Musolino and Kotosz (2024), Lombardy consist-
ently ranks at the top and far above the other northern regions throughout the 
whole time period under analysis.9 Besides being the main gateway for multina-

9  Musolino and Kotosz (2024) used the data from the application of the BAP (Budget Allocation 
Process) method from 2010 to 2017 and the application of the factor analysis as an aggregating 
method in the same time interval. 

https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.jaeh3da3l1j1
https://docs.google.com/document/d/1bUN5ukyMluwTH53KR6EEj8OR-5VyMxrD/edit#bookmark=id.7dh0h7firr2l
https://docs.google.com/document/d/1bUN5ukyMluwTH53KR6EEj8OR-5VyMxrD/edit#bookmark=id.7dh0h7firr2l
https://docs.google.com/document/d/1bUN5ukyMluwTH53KR6EEj8OR-5VyMxrD/edit#bookmark=id.7dh0h7firr2l
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tional companies in Italy (Mariotti, 2017), Lombardy is well-known for attract-
ing both foreign labour force and university students. By scrutinising the broader 
northern area, we can identify a group of regions following Lombardy’s example, 
namely Trentino-Alto Adige, Friuli-Venezia Giulia, Piedmont, and Emilia-Ro-
magna. Besides the good level of attractiveness for foreign immigrants, the strong 
tourist vocation of many of these Italian regions is a determining factor for the 
outstanding rankings of these regions.10 Moreover, many of them are also rather 
attractive for FDIs, albeit at a lower level than Lombardy. From an academic per-
spective, the presence of important and prestigious universities, such as the his-
toric university of Bologna in Emilia-Romagna, surely contributes to increasing 
the appeal of these regions.

In order to better assess the position of the Italian northern regions within  
the broader industrialised core of Europe, it is worth mentioning the status of the 
country’s southern regions, which rank at the bottom of the list. They are neatly 
divided from the rest of Italy: only Calabria obtains a higher score, due to the 
good performance in attracting university students and foreign workers from 
abroad (Musolino and Kotosz, 2024). In this respect, Musolino and Kotosz 
(2024) have found that the two macro-regions (Central-North and South) do 
not differ so neatly in terms of multidimensional international attractiveness. 
Instead, disparities and different patterns within the country continue to grow 
more complex, as also recent works on the middle-income trap and development 
trap of the European regions, including in the Italian context, have highlighted 
(Diemer et al., 2022).

5. BREXIT AND SOUTH EAST ENGLAND’S EXIT FROM 
THE BLUE BANANA

This section provides an overview of the consequences of Brexit negotiations 
for the Blue Banana, focusing on the effect of negotiations rather than on Brexit 
itself. This focus is due to the lengthy withdrawal process from the European 
Union, which ended only on 31st January 2020. Furthermore, it is undoubtable that 
the worldwide pandemic presented a serious risk to the economies of the United 
Kingdom and the Blue Banana. Given the interwoven consequences of Brexit and 
COVID-19, determining the event’s repercussions is difficult. Our analysis’ first 
step includes the evaluation of the impact of Brexit, bargaining on the indicators 
that we have identified in Section 3, namely productivity and competitiveness, 

10  Additional regions in central Italy can be identified, namely Tuscany and Lazio. It is evident that 
tourism could also foster the attractiveness of these northern and central regions in terms of cultural 
and artistic heritage, food and wine tourism, winter tourism, etc. (Musolino and Kotosz, 2024).

https://link.springer.com/article/10.1007/s00168-023-01239-w#ref-CR74
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infrastructures, attractiveness and migration. The second step involves consid-
ering the consequences of Brexit on the free flow of goods and people. The evi-
dence indicates that Brexit had a significant and irreversible impact on the re-
gional cohesion of the Blue Banana, despite the UK’s economic recovery.

5.1. Productivity and competitiveness

The direct consequences of the Brexit bargaining process on national trade should 
be initially acknowledged in terms of productivity and competitiveness.

Since 2015, trade has been a major concern, as the EU has always been the 
largest trading partner for the UK until Brexit (Dhingra et al., 2016). In this 
regard, the agreement reached on 30th December 2020 assured that no tariffs 
or quotas would be implemented by either party (Part III: Separation Issues), 
with minor exceptions. At the borders, though, customs declarations and se-
curity checks would be implemented. Coupled with origin rules and regional 
variations in product safety and standard laws, these are some of the primary 
causes of non-tariff barriers (Dhingra et al., 2016). Furthermore, policies affect-
ing small businesses have an impact on exports since they now have to comply 
with paperwork and customs rules (Bailey et al., 2023). In addition, the most 
significant impact in the services sector is that British firms will lose their au-
tomatic right of access to EU markets and will have to comply with different 
regulations in each country. Although inherently more complex to measure, the 
impact is far-reaching:  Byrne and Rice (2018) estimated a 9.6% decline in trade 
flows, and a similar result (10%) was found by Ottaviano et al. (2014), taking 
into account the potential loss from further non-tariff barrier reduction for EU 
Member States. However, some scholars consider these figures to be overval-
ued, as the benefits from the single market have been weaker for the UK than for 
the average of EU Member States (Coutts et al., 2018).

Competitiveness is directly related to the parameter of productivity: in fact, 
a smaller market would reduce competitive pressure. According to classical in-
ternational trade theory (Krugman et al., 2009), the results would consist in the 
survival of the less efficient firms in the market and a  decline in productivity 
growth. The latter, in its value-added measure, is estimated to have fallen by about 
1% per year after 2016, when Brexit negotiations began, for firms less affected by 
them. On the one hand, as employment did not fall, labour productivity decreased 
(Bloom et al., 2019). On the other, as expected, the most productive firms were 
the most affected by the Brexit bargaining process (Krugman et al., 2009). Indeed, 
these firms typically have the highest propensity to trade. Therefore, Brexit nega-
tive effects on trade led to a decline in their productivity, with several sectors ex-
periencing decreases up to 2.27%, including textiles, chemicals, motor vehicles, 
and electronics (Latorre et al., 2020).

https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.ma2dt83zr9np
https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.ma2dt83zr9np
https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.ma2dt83zr9np
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Brexit-related challenges have resulted in a  considerably smaller market for 
UK businesses to offer their goods and services which has caused them to lose 
economies of scale and negatively influenced their efficiency (Mathieu, 2020). 
Since significant investments may only be amortised in the event of strong sales, 
a lower degree of economic openness would hence hinder the kind of technological 
innovation and the ability to import it. As a result, uncertainty becomes a crucial 
factor affecting the scale of investment decisions (Fuss and Vermeulen, 2008). The 
unpredictability generated by the Brexit deal bargaining has gradually reduced in
vestments by approximately 11% over the three years following the June 2016 vote 
(Bloom et al., 2019). Additionally, preparations to complete all the time-consuming 
Brexit processes, which opened different scenarios, also had a negative impact on 
firms’ time management. In this respect, Bloom et al. (2019) have pointed out that 
between November 2018 and January 2019, 10% of the CFOs and 6% of the CEOs 
spent more than 6 hours per week preparing for Brexit. As a consequence, less 
productive companies entered the British market due to protectionist policies and 
lower levels of imports, resulting in less competition (Latorre et al., 2020). On the 
one hand, this would have a lasting impact not only on the current GDP level, but 
also on the GDP growth rate. On the other, productivity growth is already slowing 
down in more advanced countries (Bergeaud et al., 2016). Therefore, the impact of 
economic openness on productivity may be lower than expected (Mathieu, 2020). 
However, while comparable data on the gross value added at basic prices, gross 
fixed capital formation, and compensation of employees are not available for the 
UK, the share of human resources in science and technology is still lower than in 
the rest of the Blue Banana, but with a significant increase in the 2010–2019 pe
riod compared to 2000–2009 (see Tables in the Appendix). In this respect, as in 
the case of Italy, it is worth considering the issue of pollution as well. Since Brexit, 
water corporations have been allowed by the government to discharge untreated 
wastewater into the environment due to the lack of treatment chemicals. Conse-
quently, raw sewage has been circulating in UK rivers and in the sea.

5.2. Infrastructures

In terms of infrastructure, the agreement on transport commits both parties – the 
EU and the UK government – to continue to provide air, road, rail, and mari-
time connectivity, although market access is now more difficult for the UK than 
for the EU member states participating in the single market. This is clear in the 
domain of air transport, which is crucial for the UK, with Heathrow being the 
first international airport in Europe by number of passengers before Brexit (Air-
ports Council International, 2015). Indeed, it is worth remembering that the UK 
has left the 2007 Open Skies agreement between the US and the EU, which en-
sured that aircrafts did not require extra regulatory clearance to operate between 

https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.s1k4rdb8u813
https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.s1k4rdb8u813
https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.vdznk7eld1ks
https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.vdznk7eld1ks
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participating nations. The EU continues to play a significant role in this domain, 
even though the matter is frequently governed at the United Nations (UN) level.

As far as standards on interoperability in the railway sector are concerned, 
trains should be able to run on all EU rail systems. Nevertheless, the UK may 
find it convenient to use its different local infrastructures. The new Intercity Ex-
press Programme train, for example, has been specifically designed to run on Brit-
ish railways (Rosewell, 2017). In this respect, most of the UK’s infrastructure is 
owned and operated by private entities. While these entities may see it as advanta-
geous  to avoid EU standardisation practices to enhance their profits, in turn, such 
a choice would undoubtedly reduce connectivity with the rest of the Blue Banana 
region and across Europe.

5.3. Employment and welfare

The phenomena analysed above have a direct impact on the living standards of 
British citizens. This can be seen in the reduced availability of inexpensive im-
ported goods produced by European companies, leading to a greater reliance on 
less efficient domestic firms. In addition, leaving the EU has hit the country in 
terms of prosperity, as measured by GDP per capita. According to Dhingra et al. 
(2016), the savings from lower fiscal contributions to the EU budget are out-
weighed by the drop in per capita income from decreased trade. As previously 
mentioned, the effects of the COVID-19 pandemic and the Brexit process are in-
tertwined, thus focusing solely on the decline in one aspect would be deceptive. 
However, prior to the pandemic, most studies concurred that the GDP should 
decline by 1% to 6%. For instance, Latorre et al. (2020) modelled a welfare 
loss of 3.17% in 2020 in the ‘hard Brexit’ scenario, while Booth and Shankar 
(2018) predicted a loss of 2.2% (a similar reduction of 3.2% was predicted by 
Kierzenkowski et al., 2016).

The consequences for the labour market are evident: when the employment 
rate in the UK is higher than in the rest of the Blue Banana, the gap will narrow 
due to both an increase in unemployment in the European Backbone areas and 
a decrease in the UK regions (Table 3). Moreover, while the involved UK regions 
had a significantly lower share of NEETs11 and early leavers from education12 in 
the 2000–2009 period, this advantage is no longer significant as the timeframe 
in 2010–2019 shows (Table 3).

11  “Not in employment, education or training”, young people aged 15 to 29.
12  Defined as persons aged 18 to 24 who meet the following two conditions: (a) the highest level of 
education or training they have completed is ISCED 2011 level 0, 1 or 2 (ISCED 1997: 0, 1, 2 or 3C 
short), corresponding to lower secondary education, and (b) they have not received any education or 
training (i.e. neither formal nor non-formal) in the four weeks preceding the survey.

https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.4fgx6yqqhons
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5.4. Attractiveness and migration

Migration was one of the main issues prompting British voters to choose against 
the permanence in the European Union (Burrell and Hopkins, 2019).

On top of the consequences of UK companies leaving the Blue Banana, Brexit has 
introduced visa fees for European citizens who want to move to the UK, leading 
them to no longer consider the UK as part of the common area in which the core 
European characteristic of free movement of people is enacted (Galpin, 2017). 
In this sense, the Brexit negotiation process has posed a threat to the concept of 
the Blue Banana itself, not only in terms of the UK’s alleged reduced competi-
tiveness, but especially concerning the connectivity and the subsequent common 
sense of belonging to a European productive area.

The consequences of lower migration are negative in terms of the labour force, 
which is expected to experience a reduction of 2.5% by 2030 (Mathieu, 2020), 
thus leading to a decreased productivity rate, due to the lack of skilled workers. 
Moreover, even low-skilled wages are not expected to grow significantly (Portes 
and Forte, 2017). Therefore, the UK launched brand new visas to propel attrac-
tiveness to highly skilled individuals – the “Global Talent visa”. This scheme re-
ceived a number of applications from EU countries which was below expectations 
(Torjesen, 2020). A more focused and restricted scheme for Nobel prizes instead 
received zero applications, with academics and Nobel laureates themselves sar-
castically labelling such an initiative (Murugesu, 2021). Although the UK’s atten-
tion to the topic of attractiveness is to be praised, probably any new beneficial visa 
scheme is less favourable than the EU freedom of movement per se, both in terms 
of economic and social security conditions, as well as the general sense of being 
welcome (Marini, 2024).

Another contributing factor influencing migration patterns is the current trend 
of internationalised education. Delving into this matter, the UK national economy 
has recently placed an increasing amount of value on higher education institu-
tions’ competitiveness. This phenomenon augments the prospects of long-term 
viability for the institutions, distinguishing them from those lagging behind in the 
competitive landscape (Labas et al., 2016).

After years of uncertainty about which status, if any, the UK would have in 
the future within EU funding schemes, on 7th September 2023, the UK re-en-
tered the EU Horizon and Copernicus (but not Euratom) schemes as an Asso-
ciate Country – a status already in place for non-EU members like Norway and 
the Swiss Confederation. Whilst this agreement ends one of the most pernicious 
elements of the post-Referendum period (uncertainty), and potentially restores 
the UK reputation, it does not give back FoM. At the same time, these first seven 
years of post-Referendum exacerbate the need for empirical analysis about its 
effects (Martini, 2024).

https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.lkz75tekc2mk
https://docs.google.com/document/d/1KGpJMasbJlvaIWa95X1GHEkG3kXqtNMj/edit#bookmark=id.lkz75tekc2mk
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6. CONCLUSIONS

A full analysis of the Blue Banana concept necessitated considering recent events 
in both the southern and northern sections of the area, that is Brexit and Northern 
Italy’s declining competitiveness in the market. We attempted to project these two 
regions’ future roles within the European economic framework and inquired as 
to whether they can still be regarded as parts of Europe’s most productive core. 
As far as Northern Italy is concerned, we found a positive answer in terms of 
urbanisation and infrastructure, but both negative and positive in terms of (un)em-
ployment. Finally, the answer was negative for productivity and competitiveness, 
together with a short insight into the problem of pollution.

Despite the preliminary nature of our findings for London’s region, we can 
conclude that the UK’s new immigration and infrastructure policies pose a serious 
threat to the cohesion of the entire Blue Banana area, in addition to making the 
country less productive and competitive. Considering the pandemic’s effects on 
the economy, it has been demonstrated that these deficiencies have an impact 
on the productive centres of all participating nations.

Therefore, a more prominent role for the EU institutions, together with the coor-
dination of its Member States in the harmonization of the competition policy, seems 
inevitable. First and foremost, European monies ought to support the development of 
infrastructure and the linkage of the Italian regions with the rest of the Blue Banana. 
Furthermore, the Trade and Cooperation Agreement between the United Kingdom 
and the European Union may strengthen regional cohesion if the competition pol-
icy is properly implemented and monitored. In this context, the restrictions of the 
post-Brexit immigration policy should be lifted, or at least reduced, to allow a smooth-
er circulation of labour across the regions. In addition to the evolving contexts of the 
fields analysed in the present paper, ranging from urbanisation to competitiveness, 
future studies could examine the wage gaps in the territory under consideration, as 
well as the different levels of poverty and other factors that hinder the full cohesion 
of the area. A thorough analysis of the Blue Banana’s eastward dynamics is also nec-
essary. These components can offer some hints about future development in the area.
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APPENDIX

Table 1. Descriptive statistics for NUTS-2 regions in the Blue Banana and outside of the area for the decades 2000–2009 and 2010–2019.

2000–2009
Mean

(not in Blue 
Banana)

Std. Dev.
Mean  

(in Blue 
Banana)

Std. Dev. Difference 
in Means

Std. 
Error Unit

Labour market
Employment rate 64.63 8.29 68.23 5.37 3.60*** 0.02 %
NEET rates 13.75 6.74 10.95 2.84 -2.80*** 0.01 %
Early leavers from education 17.11 10.45 15.46 4.73 -1.65*** 0.02 %
Innovation
GERD 165.55 268.66 250.92 327.87 85.38*** 1.33
Patent applications 88.09 112.63 205.02 138.59 116.93*** 0.55 Number/mn inhabitants
High-tech patent applications 18.98 36.84 33.14 26.54 14.16*** 0.11 Number/mn inhabitants
EUTM applications 95.14 143.99 132.44 58.27 37.29*** 0.29 Number/mn inhabitants
Productivity
Gross VA at basic prices 102,630.71 337,408.25 110,481.23 124,375.98 7,850.52*** 663.48
Employment in technology and knowledge-
intensive

16.27 21.85 16.66 21.60 0.39*** 0.08 % of total employment

HRST 1,000.56 3,290.50 757.88 905.23 -242.68*** 4.99 % of total population
Gross fixed capital formation 1,000.56 3,290.50 757.88 905.23 -242.68 4.99
Compensation of employees 54,675.82 180,899.66 57,539.74 66,541.84 2,863.92*** 358.13
Competitiveness-enhancing characteristics
Manufacturing firms 24,525.24 57,114.95 13,148.51 26,313.08 -11,376.73*** 147.83 Number
Population density 360.20 842.92 323.93 232.57 -36.27*** 1.28 Inhabitants/km2

Motorways 722.54 1,623.35 678.16 696.49 -44.38*** 3.92 km
Railways 2,792.24 5,193.99 1,469.63 1,087.02 -1,422.62*** 9.70 km
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2010–2019
Mean

(not in Blue 
Banana)

Std. Dev.
Mean
(Blue 

Banana)
Std. Dev. Difference 

in Means
Std.

Error Unit

Labour market
Employment rate 64.50 5.51 70.48 9.79 5.98 0.00 %
NEETs rates 15.90 4.01 12.07 8.09 -3.84 0.00 %
Early leavers from education 13.74 3.10 11.18 9.86 -2.56 0.00 %
Innovation
GEERD 288.40 203.45 541.12 249.86 252.72 0.00
Patent applications 178.14 224.70 376.44 192.92 198.30 0.00 Number/mn inhabitants
High-tech patent applications 34.38 35.03 48.65 48.51 14.28 0.00 Number/mn inhabitants
EUTM 
applications

128.49 72.25 193.63 125.20 65.15 0.00 Number/mn inhabitants

Productivity
Enterprise birth rates 10.38 1.84 7.33 3.01 -3.05 0.00 See Notes
Gross VA at basic prices 84,352.36 155,379.72 110,403.05 187,434.57 26,050.69 0.04
Employment in technology and knowledge-
intensive

3.48 1.08 2.99 1.81 -0.49 0.00 % of total employment

Gross fixed capital formation 19,553.99 34,457.52 24,525.79 43,397.40 4,971.79 0.08
Compensation of employees 43,567.58 81,152.66 55,418.73 99,595.28 11,851.15 0.08
Competitiveness-enhancing characteristics
Manufacturing firms 573.63 75.03 730.30 361.69 156.67 0.00 Number
Population density 163.35 180.83 300.91 167.06 137.56 0.00 Inhabitants/km2

Motorways 12,050.73 57,796.91 18,960.46 24,678.87 6,909.73 0.00 km
Railways 1,174.27 3,689.17 2,036.06 752.47 861.79 0.00 km

Source: our work from Eurostat database.

https://ec.europa.eu/eurostat/web/regions/data/database
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Table 2. Descriptive statistics for NUTS-2 regions in the Blue Banana and in the part of Northern Italy belonging to the Blue Banana for the decades 
2000–2009 and 2010–2019.

2000–2009
Mean

(in B.B. 
except Italy)

Std. Dev.
Mean 
(North 
Italy)

Std. Dev. Diff. in 
Means

Std. 
Error Unit

Labour market
Employment rate 69.45 5.55 65.01 3.12 -4.44*** 0.03 %
NEET rates 10.97 3.06 10.88 2.15 -0.10*** 0.02 %
Early leavers from education 14.08 3.35 19.24 5.78 5.16*** 0.04 %
Innovation
GERD 303.24 368.60 125.52 131.22 -177.72*** 1.96
Patent applications 242.65 144.93 108.95 42.17 -133.70*** 0.72 Number/mn inhabitants
High-tech patent applications 41.57 26.42 11.61 8.67 -29.96*** 0.13 Number/mn inhabits
EUTM applications 136.09 57.47 123.12 59.23 -12.97*** 0.50 Number/mn inhabitants
Productivity
Gross VA at basic prices 126,358.85 138,456.14 81,493.30 86,098.25 -44,865.56*** 914.39
Employment in technology and knowledge-
intensive

16.65 21.66 16.68 21.43 0.04 0.18 % of total employment

HRST 865.51 998.53 474.53 490.98 -390.98*** 5.38 % of total population
Gross fixed capital formation 865.51 998.53 474.53 490.98 -390.98*** 5.38
Compensation of employees 70,470.00 75,237.44 33,932.82 36,256.99 -36,537.18*** 453.96
Competitiveness-enhancing characteristics
Manufacturing firms 6,522.09 11,913.60 45,634.90 46,049.11 39,112.81*** 511.36 Number
Population density 374.57 245.40 190.58 115.81 -183.99*** 1.30 Inhabitants/km2

Motorways 2,421.09 850.68 414.06 223.16 -465.86*** 5.63 km
Railways 2,421.09 991.68 868.88 611.75 -1,552.22*** 9.91 km
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2010–2019
Mean (in 

B.B. except 
Italy)

Std. Dev.
Mean 
(North 
Italy)

Std. Dev. Diff. in 
Means

Std. 
Error Unit

Labour market
Employment rate 68.61 6.42 66.10 2.88 -2.51*** 0.30 %
NEET rates 12.57 4.10 16.09 3.63 2.01*** 0.23 %
Early leavers from education 10.83 2.79 12.85 3.63 2.01*** 0.23 %
Innovation
GERD 680.70 151.18 407.28 134.95 -273.42*** 25.01
Patent applications 212.97 125.03 109.66 45.85 -103.31*** 13.90 Number/mn inhabitants
High-tech patent applications 30.37 16.61 9.76 5.12 -20.61*** 1.82 Number/mn inhabitants
EUTM applications 202.17 67.00 168.20 64.57 -33.97 9.32 Number/mn inhabitants
Productivity
Enterprise birth rates 9.65 0.89 6.10 0.60 -3.56*** 0.08 See Notes
Gross VA at basic prices 133,107.93 204,553.18 92,743.70 97,665.32 -40,364.23*** 13,263.92
Employment in technology and knowledge-
intensive

2.80 1.25 3.16 0.87 0.36*** 0.09 % of total employment

HRST 19.82 3.51 18.37 1.52 -1.45*** 0.22 % of total population
Gross fixed capital formation 31,143.44 46,330.33 19,378.72 19,353.27 -11,764.72*** 2,950.67
Compensation of employees 74,197.06 109,488.81 40,813.35 43,149.49 -33,383.71*** 6,927.15
Competitiveness-enhancing characteristics

Population density 218.46 154.89 192.40 118.22 -26.06* 10.67 Inhabitants/
km2

Motorways 21,351.24 33,916.34 5,144.32 6,521.63 -16,206.92*** 1,995.51 km
Railways 1,557.11 727.20 936.79 631.93 -620.33*** 55.77 km
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Table 3. Descriptive statistics for NUTS-2 regions in the Blue Banana and in the part of the Blue Banana in the UK for the decades 2000–2009 and 
2010–2019.

2000–2009
Mean (in 

B. B. except
UK)

Std. Dev. Mean 
(UK) Std. Dev. Diff. in 

Means
Std. 

Error Unit

Labour Market
Employment rate 66.17 4.14 75.44 1.81 9.27*** 0.02 %
NEET rates 11.32 2.85 9.64 2.37 -1.68*** 0.02 %
Early leavers from education 15.80 4.75 14.38 4.48 -1.42*** 0.04 %
Innovation
GERD 197.89 267.96 429.98 431.79 232.09*** 3.74
Patent applications 221.66 153.30 156.05 58.01 -65.61*** 0.81 Number/mn inhabitants
High-tech patent applications 28.83 24.64 45.82 27.84 16.99*** 0.24 Number/mn inhabitants
EUTM applications 134.78 59.44 125.53 54.09 -9.25*** 0.49 Number/mn inhabitants
Productivity
Employment in technology and knowledge-
intensive

16.61 21.31 16.84 22.57 0.24 0.20 % of total employment

HRST 847.52 1,006.20 443.63 126.18 -403.89*** 4.20 % of total population
Competitiveness-enhancing characteristics
Manufacturing firms 16,437.36 31,043.35 5,735.03 1,218.84 -10,702.33*** 169.63 Number
Population density 292.77 189.48 432.94 320.07 140.17*** 2.55 Inhabitants/km2
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2010–2019
Mean (in 

B-B. except 
UK)

Std. Dev. Mean 
(UK) Std. Dev. Diff. in 

Means
Std. 

Error Unit

Labour market
Employment rate 68.99 5.25 73.53 2.99 4.54*** 0.18 %
NEET rates 12.19 4.14 12.22 2.42 0.04 0.14 %
Early leavers from education 12.38 3.54 12.52 4.03 0.14 0.19 %
Innovation
GERD 243.74 333.44 350.87 391.01 107.13*** 24.88
Patent applications 194.84 126.94 114.14 53.79 -80.71*** 5.33 Number/mn inhabitants
High-tech patent applications 21.28 17.62 27.89 15.10 6.61*** 1.05 Number/mn inhabitants
EUTM applications 201.12 68.23 150.14 66.63 -50.98*** 4.43 Number/mn inhabitants
Productivity
Employment in technology and knowledge-
intensive

3.60 1.26 6.19 2.17 2.59*** 0.09 % of total employment

HRST 861.81 1,030.94 631.02 180.65 -230.78*** 26.80 % of total population
Competitiveness-enhancing characteristics
Manufacturing firms 18,482.45 23,442.45 4,383.02 1,105.25 -14,099.43*** 624.82 Number
Population density 281.08 186.95 1,904.68 3,068.07 1,623.61*** 127.92 Inhabitants/km2

Source: our work from Eurostat database (2021).
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OTHER FIGURES

Fig. 1.  European population density map in NUTS-2 regional breakdown in 2019
Source: own work based on Eurostat data.
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Fig. 2. Employment in high technology and knowledge-intensive sectors as the percentage of total 
employment in the NUTS-2 European regions in 2019

Source: own work based on Eurostat data.
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Fig. 3. Labour productivity in Germany, France, and Italy as the percentage of the EU27 average 
each year between 2005–2022

Source: own work based on Eurostat data.

Notes: Regions of the NUTS-2 area included in the Blue Banana are described in 
Fig. 1 (right). It is worth considering that the regions of Switzerland also were not 
considered as they are not part of the Eurostat database. NEET stands for “Young 
people (aged 15–29) neither in employment nor in education and training”, GERD 
stands for Gross domestic expenditure on Research and Development, EUTM for 
European Union trademarks, HRST for Human Resources in Science and Technol-
ogy. Birth rate is defined as the number of enterprise births in the reference period 
divided by the number of enterprises active in the same period (in percentage). 
For the exact definition of the variables, see Eurostat website. The (unweighted) 
means are calculated over the 2000–2009 period (Table 1) and 2010–2019 (Ta-
ble 2) for all NUTS-2 regions, except for Patent applications and GERD and pat-
ent application (for which the latest data refers to the mean refers to 2002–2012) 
and EUTM applications (for which the latest data refers to 2005–2015). Data on 
the enterprise birth ratio is collected from 2011 on. The NACE classification of 
economic activities changed in 2008, so data for the employment considered as 
technology and knowledge-intensive and the share of manufacturing firms cannot 
be compared for the 2000–2009 and 2010–2019 periods (but they can still be 
compared in the same period). Moreover, there is comparable data for the UK 
until 2019 for the Employment rate, the NEET rate and the early leavers from 
education, while the other data is collected only until 2016, when the Brexit ref-
erendum took place.

https://ec.europa.eu/eurostat/web/regions/data/database
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