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Abstract

Using a unique dataset that encompasses island regions worldwide (76 regions) and all the other regions of the

countries (22 countries) to which they belong (474 regions in total), we document that the within-country GDP

per capita delay of island regions (on average −21.7% of their national mean), while not explained by regional

(neither geographical nor cultural) distance to the (neither global nor local) frontier of economic development

- i.e. remoteness -, is associated with ‘second-nature’ regional factors (human capital and institutional quality)

not specific to island regions. However, the condition of being an island is strongly associated with worst

second-nature characteristics.

Keywords: Insularity, remoteness, cultural distance, regional economic development, first-nature, second-

nature.
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1 Introduction

According to the Euroislands 2010 report (ESPON, 2010), the GDP (gross domestic product) per capita of the

European islands is about 79.2% of the European average, and most islands display a level of development that is

lower than that of the country to which they belong. Although the economic development of islands is officially

part of the European Union (EU) Regional Policy2 and is gaining growing importance from the policy point-of-view

(see, for example, EU Commission, 2010 and 2014), economic literature in the field (see Section ??) provides input

that is far from being unequivocal.

In this paper, we construct a unique dataset that encompasses all island regions worldwide (76 regions), as

well as all the other regions of the countries (22 countries) to which they belong (474 regions in total)3, and start

with documenting, for the first time based on extensive data, that, apart from some notable exceptions (Galapagos

Islands, Bermuda, Bay and Cayman Islands), the GDP per capita of island regions is in most cases well below the

national average.

We then adopt a regional, within-country, perspective to shed light on whether and how being an island region

explains within-country differences in GDP per capita after controlling for a number of ‘first-nature’ and/or ‘second-

nature’ characteristics that may be typical not only for islands, but also for non-insular regions. To identify these

characteristics we draw from different strands of literature.

Building on the literature on regional economic development, we follow the idea that, as well as to given

geographical conditions (e.g. natural resource endowments, average temperature, etc), within-country regional

disparities can be associated with second-nature regional features such as differences in human capital, quality of

local institutions and degree of autonomy (Gennaioli et al., 2013; Mitton, 2016; Acemoglu et al., 2014).

In addition, we study whether the economic delay of the island regions in our database can be traced back

to a relatively high geographical and/or cultural (either linguistic or ethnic) ‘remoteness’ (measured as distance

from a local frontier of economic development). This view is inspired by the literature on the “deep determinants”

2Distinctive policies for islands were first mentioned at the time of the Maastricht Treaty (1992), in which the necessity to link
islands, landlocked, and peripheral regions with the central regions of the European Community (cfr. art. 154) was highlighted.
The Treaty also established a category of regions (’ultra-peripheral’ or ’outermost’ regions) that needed special treatment by the EU
legislator: the French overseas departments, the Azores, Madeira and the Canary Islands. Later, the treaties of Amsterdam (1997)
and Lisbon (2007) recognized the specific economic and social situation of the overseas departments, ”which is compounded by their
remoteness, insularity, small size, difficult topography and climate, and economic dependence on a few products, the permanence and
combination of which severely restrain their development” (cfr. Art. 299(2)). The economic development of these areas is explicitly
recognized in the policies of economic and social cohesion (see, for example, the analysis of the EU policies concerning the economic
sustainability of islands by Moncada et al., 2010).

3Regions are identified at the second administrative level. We include thirty-one “overseas islands,” - i.e. special administrative
entities, compared to the ordinary regions of the countries to which they belong (cfr. the categories ’overseas countries and territories’
and ’most remote regions’ in official EU documents - see Moncada et al., 2010)

3



of economic development (initiated by Spolaore and Wacziarg, 2009), which connects the differences in GDP per

capita across countries to their distance from a global technological frontier. While this concept has hitherto been

postulated and studied at the country level, we put it in a regional context.

The empirical analysis shows that, although remoteness is strongly significant when we only control for regional

size, the within-country disparities in GDP per capita are no longer explained by the extent of regional remoteness,

neither geographical nor cultural, and are only partially associated to a few first-nature characteristics other than

size (namely elevation, access to the ocean, terrain ruggedness, percent of tropical land, percentage of day length

with sunshine, and the availability of precious metals and alloyants), once the being an island is controlled for.

Instead, an island-effect always emerges (in addition, being a relatively smaller or more remote overseas island

further delays economic development). However, the condition of being an island becomes insignificant when

second-nature regional characteristics4, such as human capital, regional institutions and regional autonomy, are

considered. This clearly points to a prominent role of second-nature features.

We finally ask what role, if any, geography and other first-nature regional features may have played over

centuries in shaping the regional articulation of the second-nature characteristics. This analysis reveals that, while

remoteness is never significant, the condition of being an island is strongly associated with a worst second-nature.

The above results remain valid when, from our measure of remoteness, we turn to a measure of ‘accessibility’

(measured as the GDP reachable from the region, weighted by the ease of access to the other regions), of the type

suggested by the New Economic Geography literature (Krugman, 1991; Venables, 1996; Krugman and Venables,

1995).

Arguably, our analysis provides an explanation for the documented within-country GDP delay of island regions

that is very in line with the country-level findings by Gallup et al. (1999), who suggest that geography might

affect economic policy choices, and by Rodrik et al. (2004), who shows that conventional measures of geography

have at best weak direct effects on income, although they have a strong indirect effect by influencing the quality of

institutions.

4In disentangling between first-nature and second-nature factors, we are mainly concerned with the extent to which they are the
result of human activity. In the case of remoteness, man is responsible for technological progress and for the location of the development
frontier, but not for the distance from it. Thus, we are just a step away from the idea of first-nature in a strict sense. To be more
rigorous, one might think of remoteness as a second-nature characteristic, and talk about ‘third-nature’ to refer to factors such as
human capital and institutions. However, this would unnecessarily complicate the exposition.
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2 Related literature

Whether the condition of being an island by itself constitutes a limit to economic development, or whether it

should be placed in the context of other penalizing factors that are not specific to islands, is a question that extant

literature does not provide with a definitive answer, from neither a theoretical and an empirical point of view. In

fact, although being an island is usually associated with lower economic development, this relationship weakens

or becomes insignificant when considering some characteristics that are commonly attributed to the condition

of insularity, but are not specific to islands. These include the distance from major markets (see: Read, 2004;

Armstrong and Read, 2004; Borgatti, 2008) and the small size of the local market (Armstrong and Read, 1995;

Briguglio, 1995). Moreover, several authors highlight how some socio-economic features linked to insularity, such

as cohesion and social homogeneity, may have a positive impact on development and foster economic growth

(Armstrong e Read 2000; Bertarm and Karagediki, 2004; Baldacchino, 2006).5

In this paper, the potential economic delay of island regions is conceived as part of the general debate on the

determinants of regional economic development. Within this literature, a number of papers focus on the economic

determinants of within-country regional disparities. Among these, Gennaioli et al. (2013) highlight the role of

human capital. In addition to noting that favourable geography (lower average temperature, proximity to the

ocean, and greater natural resource endowments) is, within countries, associated with higher income per capita,

they document that differences in educational attainment account for most of these income differences, thereby

suggesting that the second-nature regional map dominates the first-nature map in explaining the within-country

economic disparities. While Gennaioli et al. (2013) de-emphasize the importance of first-nature features, the recent

analysis by Mitton (2016) shows that geography has a significant impact on development even after controlling for

country-level factors. At the same time, Mitton documents the importance of having good regional institutions

when these are not dominated by the national ones (that is, when the region is recognized a certain degree of

autonomy). Acemoglu et al. (2014) use cross-country and cross-regional regressions to show that when one focuses

on historically determined differences in human capital and controls for institutional quality, the impact of the

latter on long-run development is robust, whereas the effect of human capital weakens.

Our benchmark identification of the first-nature potential factors of regional development, common to island

5The economic aspects of insularity have been mainly studied with a focus on small islands and/or microstates (Armstrong and
Read, 1995; Armstrong et al., 1998; Bertram 2004; Bertram and Karagedikli, 2004; Feyrer and Sacerdote, 2009; McElroy and Medek,
2012), and from the point of view of single countries (see for example, Briguglio, 1995 and Dimou, 2006).
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and non island regions, is inspired by the vein of literature dealing with the “deep determinants” of economic

development (Diamond, 1997; Fearon, 2003; Desmet et al., 2009; Easterly and Levine, 2003, 2012; Acemoglu et

al., 2001, 2002; Olsson and Hibbs, 2005; Spolaore and Wacziarg, 2013a). This literature follows the idea that

cultural traits that are strongly associated with economic development exist and tend to be extremely persistent

over time. In particular, Spolaore and Wacziarg (2009, 2013a, 2013b) assume that technology and innovation flow

from a technological frontier to the rest of the world, being first adopted by populations that are culturally (that is,

genetically) similar to those present within the frontier.6 Under this view, remoteness, intended as distance (either

geographical or cultural) from the technological frontier, functions as a barrier to economic development.

3 Conceptual framework for the first-nature analysis

Our reference framework is a variant of the model suggested by Spolaore and Wacziarg (2009) to explain the

diffusion of development across countries. As in the latter, we can consider three periods - o (i.e. origin), p (i.e.

prehistory) and h (i.e. history) - and start with no differentiation in terms of both population characteristics and

technology: only one population exists at time o and economies have equal income levels, fully determined by the

basic technology A0. In period p, populations start splitting into different populations. These settle in different

regions, with one and only one population represented in each region. This allows us to use index r to identify both

a generic region and a generic population, so that the genetic similarity (i.e. distance) between any two regions, r

and j, can be expressed in terms of number of common branches in a phylogenetic tree7, say dg(r, j). In period h,

a given population happens to become the technological frontier, thanks to finding a more productive technology

Afc∗ = A0 +∆fc∗, where c∗ is used to refer to the country in which the frontier region is located and ∆fc∗ represents

the technological ‘shift’. The new technology flows from the technological frontier to the rest of the world, being

first adopted by regions that are more ‘similar’ to the frontier region. The type of similarity that we focus on refers

to a set of (vertical) characteristics that are passed on across generations over the very long run (i.e. the time

horizon along which populations have diverged): sharing similar characteristics with the frontier region results into

a higher capability (i.e. lower costs and obstacles) to adopt the frontier technology. As in Spolaore and Wacziarg

6These populations are capable of encoding the innovations and adapting them to a new context more easily. The reason for this is
that the inter-generational transmission (vertical transmission) of values typical of a given population is a complex phenomenon and
occurs first in the familial sphere. As a consequence of this, the intensity of the dissemination of values between populations (horizontal
transmission) decreases with “cultural” distance.

7The phylogenetic tree is a diagram that shows the relationship between groups of progeny derived from a single parent. The term
“branches” describes the points where populations divide.
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(2009), we can assume that these characteristics are proportional to genetic distance8. We further assume that,

once, in a country, the new technology has been adopted by a given region, arguably the most similar to the world

frontier (i.e. lowest dg(rc, fc∗) in country c), that region starts acting as a gateway for all the other regions in the

country and becomes the local frontier of economic development (referred to as fc), so that the chance to take

advantage of technological progress (i.e. the ∆fc∗ that took place in region fc∗) is, for region rc somehow ‘filtered’

by its genetic distance from the local frontier, dg(rc, fc). Accordingly, following Spolaore and Wacziarg (2009), the

GDP of region r, located in country c, can be written as:

yrc = A0 + [1 − βrdg(rc, fc)] [1 − βcdg(fc, fc∗)]∆fc∗︸ ︷︷ ︸
∆fc︸ ︷︷ ︸

∆rc

(1)

with βr and βc referring to obstacles to technology adoption that increase or reduce the effectiveness of genetic

distance at the regional and the country level, respectively. Note that, whenever βr > 0, we have that ∆rc < ∆fc ,

entailing that the development opportunities of the generic region rc are lower than in the local frontier region fc.

In the following sections, we bring the above mechanism to the data focusing on the within-country dimension

of the diffusion of development, using country fixed-effects to control for the term ∆rc .

4 Data and Variables

Our unit of observation is the region, as identified by the second administrative tier in the country, and the island-

effect is studied with reference to island regions. These can correspond to a single island, be composed of a few

islands, or be part of an island that contains other regions.9

The analysis takes advantage of a unique dataset that covers all the island regions worldwide, and all the other

regions of the countries to which they belong. The final database is composed of 474 regions, distributed in 22

countries, of which 76 are island regions. Among these, 45 are continental island regions, while 31 comprise overseas

islands, which are special administrative entities compared to the ordinary regions of the countries to which they

belong. This definition mirrors the classification used in official EU documents, according to which the European

8Spolaore and Wacziarg (2009) formalize this step by assuming that populations inherit characteristics from their ancestor popu-
lations according to a random walk. This entails that the distance in vertical characteristics between two populations is, on average,
increasing in their genetic distance.

9This is consistent with the Fifth Report on Economic, Social and Territorial Cohesion (EU Commission, 2010), which defines island
regions as “one or more regions that consist of one or more islands.”
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islands are divided into three categories: overseas countries and territories, most remote regions, and continental

EU islands (Moncada et al., 2010). Three of the 22 countries encompass archipelagos (Japan, Indonesia, and the

Philippines). In such cases, the regions of the mainland, localized on principal islands, were kept separate from the

insular regions, localized on minor islands. The distinction between major (mainland) and minor islands is based

on the surface area.10. The same criterion has been followed for the UK. Figure ?? lists the countries and the

island regions included in the dataset.

Distance measures. We uses three measures of bilateral distance between regions: geographical, linguistic, and

ethnic distance. The second and the third measures are used to describe the idea of cultural distance.

The geographical distance is calculated, by utilizing a GIS software, as the geodesic distance between the

centroids of any two regions (see Picard, 2010).11

The linguistic distance is the measurement of the linguistic differences between populations that live in two

different regions. The index is based on two building blocks: i) the regional distribution of languages (that is, the

number of speakers of each language in each region), collected from different sources, and ii) the matrix of linguistic

distance, including all possible language pairs. The latter measures the similarity between two tongues in terms of

number of common branches in the phylogenetic linguistic tree provided by “Ethnologue: Languages of the World”

(hereafter referred to as Ethnologue). We use the approach conceived by Fearon (2003), also adopted by Desmet

et al. (2009), to construct the final index. A detailed description of this phase is provided in Appendix ??. The

full list of the sources used is reported in Appendix ??.

It is worth noting that, while other datasets, such as Alesina and Zhuravskaya (2011), treat autochthonous

languages on par with languages of recent immigration (for example, Chinese and Filipino in Italy), our measure

is constructed on the basis of indigenous languages.

In some cases, linguistic similarity may fail to reflect cultural similarity. This is evident in the case of popu-

lations that, following colonization, underwent the process of linguistic assimilation, but not a process of cultural

integration (as in some indigenous populations of South America). To circumvent such instances, the analysis takes

into consideration another proxy of cultural distance, the ethnic distance calculated by replacing the linguistic

composition of each region with the corresponding ethnic composition. Information on the ethnic groups is drawn

10In details, Shikoku, Kyushu, Hokkaido, and Ryukyu are Japan’s minor islands. The minor islands of Indonesia comprise Maluku,
East Timor, Bali, East Nusa Tenggara, and West Nusa Tenggara, while those of the Philippines are Visayas and Sulu.

11For homogeneity with other measurements, the variable was subsequently rescaled in order to fall between 0 and 1.
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from the Ethnologue database, whenever possible, and from a number of other sources, listed in Appendix ??.

The full (474x473) bilateral matrix of the three distance measure used (geographic, linguistic, and ethnic) can

be downloaded from the first author’s website, together with a replication package that includes all the basic data

and STATA codes used.

Remoteness. The computed geographic, linguistic, and ethnic distances are used to derive as many measures

of remoteness, for each region. For a given region, we define remoteness as distance from the local frontier of

economic development. Operationally, the identification of the frontier regions follows the approach of Acemoglu

et al. (2005). Based on Bairoch et al. (1998) using data on the evolution of populations within major world cities

from the Middle Ages to the modern age, Acemoglu et al. (2005) describe modern economic development as the

result of a process that started in the port cities of the Atlantic countries of Northern Europe. This approach

suggests that local technological frontiers should have two characteristics: the first of growing faster than other

areas and the second of reaching a large size in the modern age.

Consistent with this view, we express remoteness as distance from the cities (that is, from the region in which

the cities are located) with the highest rate of urbanization in 1850, selected from ones that, between 1500 and 1850,

had a growth rate higher than the median value of the distribution within each country. One local technological

frontier is identified within each country. To this end, we take advantage of the urbanization data reported by

Acemoglu et al. (2005) for Europe and Asia. For the other countries, the local frontier is defined considering the

most populous cities in 1850. The frontier cities identified in this way are: Melbourne, Montreal, Copenhagen,

Tallinn, Helsinki, Paris, Thessaloniki, Turin, Amsterdam, Lisbon, Madrid, Stockholm, London, New York, Canton,

Bombay, Jakarta, Tokyo, Manila, Quito, Tegucigalpa, and Dodoma.12

Other data. We also use data on GDP per capita, area, and population. GDP per capita is the dependent

variable used for the analysis. The regional distribution is largely taken from a database created by La Porta et

12Two comments are in order. First, new technologies can arguably come from a number of frontiers, and not necessarily from the
one within the national borders. The choice of defining a single frontier region per country is an approximation of such a continuous
process of technological exchange. Second, the identification of the frontier regions might sound strange in some cases. For example,
the Italian frontier is not Rome (located in the centre) but Turin, located in northern Italy (in the Piemonte region). Several southern
Italian regions (such as Sicily) were not part of Italy in 1850, so that their distance to Turin might not seem fully meaningful. However,
it is worth noting that what matters for our purposes is the subsequent evolution, given the situation in 1850. For example, Sicily
was merged with the Kingdom of Sardinia in 1860, which became the Kingdom of Italy in 1861, and the capital was Turin. Although
Rome became the capital in 1871, the economic core of Italy never moved away from northern Italy, which is where innovation still
comes through. By contrast, some countries in the developing world became independent after 1850 and, although some of them are
still economically attached to their colonizing countries, their own centres/capitals suddenly became important nodes for the process of
technology diffusion. This is the case of Jakarta, in Indonesia, where the Dutch tactics to keep control of the region that were imposed
during the XIX and early XX century required that virtually all exports from all over the region were shipped through Jakarta, giving
this town the overwhelming political and economic dominance that it still maintains.

9



al. (2013). The database includes GDP per capita at purchasing power parity (PPP) as of 2005 for 438 out of the

474 regions included in our distance database. For 31 of the remaining regions, GDP per capita is obtained from

various sources: CIA World Factbook, IMF World Economic Outlook Database, and OECD Regions at a Glance

(2011) (see Appendix ?? for details). For 5 of them it was impossible to recover the information on GDP.

Area, expressed in square kilometres, was calculated using a GIS software.

Population, used for computing the linguistic index and the GDP per capita in some cases, was obtained from

the national Census Bureau (see Appendix ??).

In the analysis of Section ??, we also take advantage of the regional data recently assembled by Gennaioli et al.

(2013) and Mitton (2016).

From Gennaioli et al. (2013) we draw information on human capital, measured in terms of years of education

(that is, the variable Years of Education). This variable measures the average years of schooling from primary

school onward for the population aged 15 years or older.13 Forty-four sub-national regions are lost in the merging

process. Thirty-five of these observations concern islands. All the overseas territories in our original dataset are

lost in this merging process.

From the Mitton (2016) database we draw information on institutional quality and degree of regional autonomy,

as well as on a number of first-nature regional characteristics, as listed in Section ??. The variable Institutions is

computed by Mitton (2016) combining the information on four institutional variables (that is, Property Rights,

Corruption Control, Law and Order, and Regulatory Efficiency) recovered from different survey data.14 Mitton

(2016) also collects information on the degree of regional autonomy using the List of Autonomous Areas by Country

maintained on Wikipedia. The resulting variable, Autonomy, is a dummy variable taking the value one if the region

is on list, and zero otherwise. Sixty-three regions of our original database are lost in the merging process with the

Mitton data, 27 of which are islands.

13The most recent information available from 1990 to 2006 is used and, to make levels of educational attainment comparable across
countries, the educational statistics are translated into the International Standard Classification of Education (ISCED) standard and
the UNESCO data are used to determine the duration of school levels in each country for the year for which educational attainment
data is available.

14Each survey provides separate measurements for different sub-national regions within each country. This information is aggregated
by first averaging the (standardized) data for all questions that fall within each of the four categories within each survey, and then
aggregating the institutional variables across the different surveys to obtain one measure of each of the four categories of institutions.
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5 Analysis

Figure ??, which shows the GDP per capita of the island regions as a percentage of the national average (considered

100), highlights how the GDP per capita in the majority of island regions is below their national average. In fact,

the figure is less than one hundred in most island regions, with some notable exceptions such as the Galapagos

Islands in Ecuador (with a GDP per capita almost four times the national average) or the Bermuda, Bay, and

Cayman Islands.

A t-test performed on regional differentials in the GDP per capita points to a highly significant difference

between the two groups of regions with respect to the national mean: on average, GDP per capita is −21.7% of

the national mean in islands (against +4.4% in non-island regions), and −49.4% of the national mean in overseas

islands (against +3.6% in the rest of regions).

Starting with this anecdotal evidence, we investigate the extent to which an island-effect in terms of GDP

per capita can still be identified once other regional characteristics, common to island and non-island regions, are

controlled for. We operationalize Equation (??) by focusing on geographic and cultural (either linguistic or ethnic)

remoteness, together with a number of geographical, climatic and natural resource controls. We then introduce

second-nature determinants, such as human capital, institutions, and regional autonomy. The analysis is based on

the following specification

gdprc = α+ β1Arearc + β2Sr + β3Or + β4Or ∗Arearc + β5Remoterc,fc + β6Or ∗Remoterc,fc +

+β7Firstrc + β8Secondrc + β9Cc + εrc (2)

in which the dependent variable gdprc is the (log of) GDP per capita of region r, located in country c, and the

explanatory variables consist of: a (0,1) dummy identifying the island regions (that is, Sr = 1 if region r is an

island and Sr = 0 otherwise); a (0,1) dummy that identifies the overseas island regions, determined as described in

section 2 (that is, Or = 1 if region r is an overseas island and Or = 0 otherwise); the logarithm of regions r’s area

(Arearc); the log-distance between region r and the country c’s frontier region fc (that is, Remoterc,fc). Depending

on the specification adopted, Remoterc,fc can either be the geographic remoteness (that is, GeoRemoterc,fc) or

the cultural remoteness measure. The latter is either based on linguistic (that is, LingRemoterc,fc) or ethnic

(that is, EthnRemoterc,fc) distance. To understand if the smaller or more remote overseas islands are further

11



penalized, we interact the overseas dummy with region r’s area (that is, Or ∗Arearc) and with its distance to the

national frontier (that is, Or ∗ Remoterc,fc). Firstrc and Secondrc are vectors of first-nature and second-nature

regional characteristics, respectively. Cc is a country level fixed-effect. εrc is the i.i.d. error term. All regression

computations exclude the Galapagos Islands (outliers in terms of GDP)15, as well as the five regions with missing

GDP. This leaves us with 468 sub-national regions observed.

We finally estimate Equation (??) using the second-nature characteristics Secondrc as the dependent variable.

A description of the main variables, together with a correlation analysis, is reported in Appendix ??.

Remoteness and first-nature characteristics. In this section we investigate on the role played by remoteness,

controlling for a number of ’fist-nature’ regional characteristics that are common to island and non-island regions.

We start with estimating Equation (??) with regional size as the only first-nature control. The results of the

ordinary least squares (OLS) estimation are shown in Table ??.16 The first, fourth, and seventh columns show that

remoteness adversely affects GDP per capita. In columns 2, 5 and 8 we add the two dummy variables for islands

and overseas islands, referred to as the Island (dummy) and Overseas Island (dummy) respectively, together with

the interacted variables. The significance of the relationship between remoteness and economic development, in

both a geographical and a cultural sense, disappears, while a negative influence of being an island emerges. It is also

worth noting that being a relatively small (variable Or ∗ Arearc) and/or more remote (variable Or ∗Remoterc,fc)

overseas island, increases the delay in development.17

In Appendix ?? we discuss how the island-effect is robust to taking a number of geomorphological characteristics

into account (data drawn from Mitton, 2016). In addition to the Island dummy, some of these characteristics are

found significant: elevation, access to the ocean, terrain ruggedness, percent of tropical land, percentage of day

length with sunshine, and the availability of precious metals and alloyants.

15The island-effect in Table ?? disappears when Galapagos Islands are included, while the significativeness of the Island dummy in
Table ?? is only slightly affected.

16The number of observations in Table ?? drops from 468 to 446 because one region for each country (that is, the frontier region) is
lost under this specification.

17These regressions may suffer from endogeneity if one accepts the idea that, in the long run, geography itself, including being
an island, may have played a role in determining the degree of cultural remoteness. To investigate this aspect, we run additional
regressions in which we use the two measures of cultural remoteness (LingRemote and EthnRemote) as dependent variables and
geographical remoteness, together with the same controls for insularity used above, as explanatory variables. While the geographical
remoteness is significant, entailing that including geographical and cultural remoteness in the same regression would be problematic,
being an island does not seem to significantly impact the degree of cultural remoteness of the regions. This result is fully confirmed
in regressions in which the additional first-nature factors mentioned above are included one by one (see Supplemental material - Part
??): the island dummy is never significant, while geographical remoteness always significantly affects linguistic remoteness and, in most
regressions, also ethnic remoteness.
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Into the island-effect: second-nature characteristics. Having seen that remoteness (neither geographical

nor cultural) does not explain the within-country GDP gaps when the condition of being island is controlled for,

we might wonder to what extent the documented island-effect is related to second-nature determinants that are

common to islands and non-island regions. Institutional quality might be an example of such determinants: if the

quality of the regional institutions is correlated with remoteness and per capita GDP, all remote regions (irrespective

of whether they are islands or not) are affected by this condition and the positive coefficient on the island dummy

is likely to capture factors not necessarily restricted to islands.

To investigate such issues, human capital, institutional quality and degree of regional autonomy (i.e. the

variables Years of Education, Institutions and Autonomy described in Section ??), together with the interaction

term Institutions*Autonomy (as suggested by Mitton, 2016) are included in columns 3, 6 and 9. It is worth noting

that, after the merge with the Mitton data, only 49 island regions remain, 8 of which are overseas islands. Just 9

of the islands are classified as autonomous regions by Mitton, with none of them belonging to the overseas islands

group.

Results show that, irrespective of including geographic or cultural remoteness, Years of Education and Institu-

tions*Autonomy are strongly significant, while the island dummy and the remoteness indicators (neither geograph-

ical nor cultural) are no longer significant.18

In Appendix ?? we show that these results are not driven by the merge with the Gennaioli et al. (2013)

and Mitton (2016) data. In Supplemental material - Part ?? we show that they are also confirmed when the

other first-nature controls are controlled for (the island dummy is still significant in some cases - i.e. with ethnic

remoteness).

The effect of first-nature on second-nature. As a result of the analysis in Table ??, we can say that the

within-country delay of island regions is better understood in terms of second-nature regional features not specific

to island regions. This clearly points to a prominent role of second-nature.

One might wonder what role, if any, geography and other first-nature regional features may have played over the

centuries in shaping the regional articulation of the second-nature characteristics. We thus use Years of Education

and Institutions*Autonomy as dependent variables in regressions in which the first-nature controls are included as

18Consistent with Mitton (2016), Institutions and Autonomy are not significant when the interacted term is not included (see
Supplemental material - Part ??). Regressions run with only human capital or only the institutional variables provide with exactly the
same information.
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explanatory variables. The analysis reported in Table ?? reveals that, while remoteness is never significant, the

being an island is strongly associated to a worst second-nature. This is true also when (see Supplemental material

- Part ??) other first-nature factors are included (the additional first-nature conditions are in general not, or only

slightly, significant).

To understand whether our conclusions are driven by our identification strategy concerning the technological

frontier, we perform three types of check. First, we consider the regional remoteness with respect to a single global

frontier (the London region); second, we treat all the regions in island countries as island regions; third, we run

regressions without island countries. Results prove quite robust (see Appendix ??).

The conclusions drawn in this section remain valid when our measure of remoteness is replaced by a measure

of ‘accessibility’ (i.e. the GDP reachable from region r, weighted by the ease of access to all the other regions), as

suggested by the New Economic Geography literature (Krugman, 1991; Venables, 1996; Krugman and Venables,

1995). Appendix ?? discusses this approach in details and shows the results.

6 Conclusions

With regions identified at the second administrative level, the GDP per capita of island regions is in most cases

well below the national average.

In this paper we studied whether and how being an island explains the within-country differences in GDP per

capita after controlling for a number of first-nature and/or second-nature features that may be typical not only for

islands, but also for non-insular regions.

We find that the within-country disparities in GDP per capita are not explained by the extent of regional

remoteness (or accessibility), neither geographical nor cultural, and are only partially associated to other first-

nature characteristics, once the condition of being an island is taken into account. Instead, an island-effect always

emerges (and, in addition, being a relatively smaller or more remote (either geographically or culturally) overseas

island further delays economic development). However, this island-effect vanishes when second-nature factors - i.e.

human capital and institutional quality (the latter only if interacted with regional autonomy) - are included.

Finally, while neither remoteness (or accessibility) nor other first-nature conditions ( such as geography, climate,

and natural resource) seem to be correlated with the regional articulation of human capital and institutions, the

14



second-nature regional map is negatively affected by the condition of being an island. Although other second-nature

factors not specific to islands, which are omitted by the analysis, might still be responsible for the human capital and

institutional gap of island regions, this negative impact might explain the within-country delay of island regions.

This explanation is fairly in line with the country-level findings by Rodrik et al. (2004), who shows that, once

institutions are controlled for, conventional measures of geography have at best weak direct effects on incomes,

although they have a strong indirect effect by influencing the quality of institutions.

Overall, our analysis seems to suggest that the sub-national disparities in economic development are associated

to a series of political, social, economic, and cultural reactions (see Hache, 1987) to first-nature conditions, among

which the condition of being an island deserves special attention. These reactions can be thought of as fostering

the emergence of regional differences in a number of second-nature factors. These factors, which include human

capital and good institutions associated with regional autonomy, can be seen as the ultimate ‘markers’ of the

within-country differentials in economic development.

Several hypotheses can be generated to explain this effect. Some authors, for example, emphasize the aspect

of vulnerability, that is the potential attribute of a system to be damaged by exogenous shocks (Briguglio, 1995;

Adrianto and Matsuda, 2004) or stress the role of territorial discontinuity (according to Eurisles (2002), insularity

can be regarded as a permanent phenomenon of physical discontinuity). Others (Gloersen et al., 2012) claim that

the being an island might result into a generalized “lack of local coherence between natural resources, human

capital, and the institutional context”. More in general, our findings are in line with the country level analysis by

Gallup et al. (1999), suggesting that geography might affect economic policy choices. This view offers new research

perspectives.
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Figure 1: GDP per capita in the island regions included in the database
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A Appendix: Construction of the Linguistic Distance Matrix.

As explained in Section ??, the linguistic distance is the measurement of the linguistic differences between popu-

lations that live in two different regions.

We use the approach conceived by Fearon (2003), also adopted by Desmet et al. (2009), to construct this

indicator. It is based on the study of a phylogenetic linguistic tree and measures the similarity between two

tongues in terms of the number of common branches19. Fearon (2003) proposed the following index to measure the

distance between two languages i and j :

dl(i, j) = 1 −
(
l

m

)α
(3)

where l is the number of shared branches between i and j, m is the maximum number of shared branches between

any two languages contained in the database, and α is a parameter with an assigned value of 0.5.20

The linguistic distance between A and B regions is calculated with the given formula:

K∑
k=1

[
QAi Q

B
j dl(i, j)

]
k

(4)

where Qi and Qj denote the number of language i and language j speakers with respect to the regional total,

respectively, and K represents all possible combinations of languages spoken in A and B. The index varies between

0 (maximal linguistic similarity) and 1 (maximal linguistic inequality).

Computing the measure in Equation (??) requires two main blocks of information: i) the matrix of linguistic

distance (including all possible language pairs) and ii) the regional distribution of languages (that is, the number

of speakers of each language in each region). This information is needed for all the regions of the 22 countries to

which the 76 island regions belong (474 regions in total).

The linguistic distance matrix can be fully derived by applying Equation (??) to the information drawn from the

phylogenetic linguistic tree provided by Ethnologue. The phylogenetic tree is a diagram reflecting the tree model

of language origination. The first level of the tree consists of a certain number of language families.21 A family is a

monophyletic unit in which all members derive from a common ancestor; all attested descendants of that ancestor

19The phylogenetic tree is a diagram that shows the relationship between groups of progeny derived from a single parent. The term
“branches” describes the points where languages divide.

20See Desmet et al. (2009), p.1301, for explanation concerning the meaning and estimation of α.
21Ethnologue identifies 141 different language families (that is, top-level genetic groups). Six of these (namely, Afro-Asiatic, Aus-

tronesian, Indo-European, Niger-Congo, Sino-Tibetan, and Trans-New Guinea), each of which has at least 5% of the speakers of the
worlds languages, stand out as the major language families of the world. Together they account for nearly two-thirds of all languages
and five-sixths of the world’s population.
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are included in the family. Language families can be divided into smaller phylogenetic units, conventionally referred

to as “branches”. The position of each language in the tree is identified by a code from which the common number

of branches can be identified. The maximum number of branches in the Ethnologue tree is 15. As an example,

since English and Standard German share tree branches (3.5.2.1.1 is the code for English and 3.5.2.3.1.1.1.1 is the

code for Standard German), their distance, according to Equation (??), amounts to 1 −
(

3
15

)0.5
.

To obtain the regional distribution of languages, we had to restore to different sources. For five out of our 22

countries, we took advantage of the information provided by Alesina and Zhuravskaya (2011). As for the other

countries, some of them were not covered by the database (the number of island regions included in Alesina and

Zhuravskaya (2011) is indeed fairly small (only 11 countries possessing at least one island region: 22 regions in total)

and for others, although included, the reported information was not sufficiently detailed (the level of precision mainly

depends on the sources used for individual countries, the coverage of which is frequently heterogeneous between

regions of the same country).22. We thus used the Alesina and Zhuravskaya database only for the countries where the

national distribution obtained by aggregating the regional distributions coincided with the national distribution

reported by Ethnologue. For the (regions of the) other countries, we drew information from Ethnologue. The

problem with Ethnologue is that information on the number of speakers is only reported at the country-level.

Thus, whenever possible, we reported it at the regional level using a number of secondary, mainly national, sources

(listed in Appendix ??). In the remaining cases, the regional language distribution was estimated on the bases of

further geographical information reported by Ethnologue. Indeed, for the majority of languages, Ethnologue also

indicates geographic zones of diffusion. These, however, normally do not coincide with administrative units, so that

we had to report this sub-national information to regions. We proceeded as follows. In some cases, Ethnologue uses

large areas, for which only the total number of speakers is reported. In these cases (such as Japan), we allocated

the total number of speakers to the regions included in the area proportionally to their population (sources listed

in Appendix ??). In other cases, Ethnologue reports smaller geographic zones of diffusion, listed in order of

importance. In these cases, we associated each Ethnologue zone to a region and estimated the shares of speakers

of each language using an arithmetic progression.23

Finally, it is noteworthy that, for each country, Ethnologue registers both traditional languages and languages

22For example, Alesina and Zhuravskaya identify 17 languages in Italy, against the 23 identified by Ethnologue.
23We assumed that the number of speakers in the regions listed constitute an arithmetic progression in which the first element (the

number of speakers in the first region) is equal to a fixed figure of the average number of speakers in the region. The parameter that
represents the fixed figure was given a value of 0.25. Tests were also performed with other values (such as 0.014 that corresponds to
the median value within our sample), but did not result in notable effects in the final results.
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of recent immigration. The latter, however, were excluded from the analysis in order to limit potential problems

of endogeneity with respect to regional income, and obtain a realistic representation of the cultural relations that

developed among regions in the course of their history. Table ?? reports the number of languages considered in the

definition of the distance matrix (column 1) and the number of languages spoken in at least two regions (column

2)24, which are also listed in the last column.

The final index, calculated on the basis of 220 languages distributed across 474 regions and 22 countries, is

available, together with the other measures of distance, on the first author’s website. From the website, is also

possible to download a replication package with all the data and the STATA codes used to compute the index.

24While, for example, if one considers the USA, a number of languages is spoken in at least 5 states (Swahili, spoken in 24 regions;
Gaelic, spoken in 49 regions; German Standard, spoken in 49 regions; Spanish, spoken in 64 regions; English, spoken in 84 regions;
Norwegian, spoken in 7 regions; Russian, spoken in 7 regions; Italian, spoken in 8 regions and Navajo, spoken in 11 regions), in the UK
only two languages are spoken in more than one region (Scots and English, spoken in 2 and 22 regions respectively).
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B Appendix: the list of sources used.

• Australia

Speakers: Ethnologue

Ethnic groups: Australian Bureau of Statistics (http://www.abs.gov.au)

Population: Census 2011

• Canada:

Speakers: Statistics Canada (www.statcan.gc.ca) - English and French Speakers

Ethnic groups: Statistics Canada (www.statcan.gc.ca)

Population: Census 2011

• China

Speakers: Alesina and Zhuravskaya 2011; Wikipedia (Hainan island)

Ethnic groups: Alesina and Zhuravskaya 2011; Wikipedia (Hainan island)

Population: Census 2010

• Denmark

Speakers: Ethnologue

Ethnic groups: Main Land: Ethnologue; Faroe Islands: Statistics Faroe Islands (http://www.hagstova.fo);

Greenland: Greenland in Figures 2012, Statistics Greenland.

Population: Census 2006; Faroe Islands: Statistics Faroe Islands (http://www.hagstova.fo); Greenland:

Greenland in Figures 2012, Statistics Greenland

• Ecuador

Speakers: Ethnologue

Ethnic groups: Ethnologue

Population: Census 2011

• Estonia

Speakers: Ethnologue

Ethnic groups: Statistics Estonia (http://pub.stat.ee )

Population: Census 2010
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• Finland

Speakers: Ethnologue; Åland in Brief. CGiForm - Mariehamns Tryckeri 8 - 2008

Ethnic groups: Ethnologue

Population: Census 2003

• France

Speakers: Ethnologue; Distribution of Italian and Portuguese: C. Borrel and B. Lhommeau - Insee premire,

2010

Ethnic groups: Ethnologue; Distribution of Italian and Portuguese: C. Borrel and B. Lhommeau - Insee

premire, 2010

Population: Census 2008

• Greece

Speakers: Ethnologue

Ethnic groups: Ethnologue

Population: Census 2005

• Honduras

Speakers: Ethnologue

Ethnic groups: Ethnologue

Population: Census 2001

• India

Speakers: Alesina e Zhuravskaya (2011)

Ethnic groups: Alesina e Zhuravskaya (2011)

Population: Census 2001

• Indonesia

Speakers: Alesina e Zhuravskaya (2011)

Ethnic groups: Alesina e Zhuravskaya (2011)

Population: Census 2010

• Italy
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Speakers: Ethnologue; Census 2001. Alto Adige: M. Brigaglia, S. Tola, Dizionario storico-geografico dei

Comuni della Sardegna, Sassari, Carlo Delfino editore, 2006

Ethnic groups: Ethnologue; Census 2001. Alto Adige: M. Brigaglia, S. Tola, Dizionario storico-geografico

dei Comuni della Sardegna, Sassari, Carlo Delfino editore, 2006

Population: Census 2011

• Japan

Speakers: Ethnologue

Ethnic groups: Ethnologue

Population: Census 2011

• Netherlands

Speakers: Ethnologue

Ethnic groups: Ethnologue

Population: Census 2006/2011

• Philippines

Speakers: Alesina e Zhuravskaya (2011)

Ethnic groups: Alesina e Zhuravskaya (2011)

Population: Census 2000

• Portugal

Speakers: Ethnologue

Ethnic groups: Ethnologue

Population: Census 2011

• Spain

Speakers: Alesina e Zhuravskaya (2011)

Ethnic groups: Alesina e Zhuravskaya (2011)

Population: Census 2011

• Sweden

Speakers: Ethnologue
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Ethnic groups: Ethnologue

Population: Census 2006

• Tanzania

Speakers: Alesina e Zhuravskaya (2011)

Ethnic groups: Alesina e Zhuravskaya (2011)

Population: Census 2002

• United Kingdom

Speakers: Ethnologue

Ethnic groups: Ethnologue

Population: Census 2004 and 2011

• United States of America

Speakers: Ethnologue; Spanish Speakers (year 2000): ”Redistricting Data, First Look at Local 2010 Census

Results”, US Census Bureau; ”Population by Race and Hispanic or Latino Origin, for the United States,

Regions, Divisions, and States, and for Puerto Rico: 2000”, US Census Bureau

Ethnic groups: US Census Bureau, Ancestry 2000 (http://www.census.gov)

Population: Census 2000
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C Appendix: Descriptive statistics

Tables ??, ?? and ?? describe the main variables used in the analysis. Substantial heterogeneity emerges, on

average, both across countries and, within countries, between island and non-island regions. Table ?? shows the

correlation analysis.

D Appendix: New Economic Geography and analysis with ‘Accessi-

bility’

As an alternative framework for the identification of the regional characteristics not specific to island regions,

we follow the idea that, in the post-industrial revolution, economic development at a country level may have

resulted, through the agglomeration forces highlighted by New Economic Geography literature (Krugman, 1991;

Venables, 1996; Krugman and Venables, 1995), in wealth concentration in certain core regions to the detriment of

the periphery.

If, on the one hand, New Economic Geography models show how increasing returns to scale, agglomeration

economies, transport costs, and product differentiation can lead to the emergence of regional disparities even when

the underlying geography is undifferentiated, on the other hand, they show that the emergence, and persistence, of

regional disparities can be brought back to any factor, either related to first- or second-nature geography, affecting

the determinants of agglomeration and dispersion (Gallup et al., 1999). Once the agglomeration process is set

into motion, it yields (Ottaviano, 2003; Brakman and Garretsen, 2003) permanent effects on regional disparities

and growth rates differentials, with the actual growth opportunities of a region depending on agglomeration forces

such as the relative size of the local market (market-seeking attraction), comparative advantages (cost-seeking

attraction) and proximity to the relevant markets (accessibility).

This framework, already used (Behrens and Gaigné, 2006; Rodŕıguez-Pose and Faber, 2005; Behrens et al., 2007)

to analyze aspects that can be typical of peripheral and ultra-peripheral regions.25, complements the explanation

associated to the idea of cultural remoteness: within-country regional disparities can be thought of to emerge

because of an initial technology gap arising from a relatively high remoteness and continue to thrive because of

25In the language of the New Economic Geography, different categories of regions can be identified: central regions (strong attrac-
tion and good accessibility), marginal regions (weak attraction but good accessibility), peripheral regions (strong attraction but bad
accessibility), ultra-peripheral regions (weak attraction and bad accessibility).
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agglomeration economies.

Thus, following the idea that a region’s proximity to the most profitable markets (accessibility) is one of the

major drivers in such a process, we can replace remoteness with an accessibility indicator measuring the GDP

reachable from the region, weighted by the ease of access to the other regions, in which the Accessibility of region

jc, located in country c, is defined as Accessjc =
∑Rc

r geodistjc,rc∗GDPrc∑Rc
r GDPrc

, where Rc is the number of regions in the

country, geodistjc,rc denotes the geographical distance between region j and region r, GDPrc is the GDP of region

r.

Table ?? reports the results of the rerun benchmark estimation in the first three columns, and the analysis

on the influence of first-nature on second-nature in columns 4 and 5. While the analysis concerning the second-

nature markers of regional GDP differentials points to a dominant role of education, the main message is broadly

confirmed.

E Appendix: Geomorphological characteristics.

Other first-nature characteristics not specific to island regions might be responsible of the island-effect documented

in Table ??. To explore this possibility, we draw from the Mitton (2016) database (see Section ??) to run regressions

in which a number of first-nature factors are added one by one to the regressions in Table ??. These regressions,

reported in the Supplemental material (Part ??), show that, in line with Mitton (2016), some factors, namely

Elevation, Ocean Access, Terrain Ruggedness, percent of tropical land (that is, Percent Tropical), percentage of

day length with sunshine (that is, Sunshine) and Wind Speed, and the availability of Precious Metals and Alloyants

(see the definitions in the Supplemental material) are found to significantly affect the within-country patterns of

economic development. Beside this, the island-effect always persists.

F Appendix: Robustness checks

Robustness on second-nature regressions. In Table ?? we perform some robustness checks on the second-

nature results discussed in Section ?? (columns 3, 6 and 9 of Table ??). Results are reported in Table ??.

First, we run the benchmark specification without remoteness. The output (see column 1), very similar to Table

??, suggests that benchmark results on the second-nature effects are not driven by the inclusion of remoteness.
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Second, we show that results are robust to i) replacing our GDP measure with the one built by Mitton (2016);

ii) using (as in Mitton, 2016) the population of regions (log of regional population in 2005), instead of their area,

to control for size (see column 2); iii) using the Mitton dataset (cfr. column 3) instead of ours. We finally show

that the disappearing of the island-effect is not associated to the change in the data, as the island dummy is still

significant when the regressions with the second-nature controls are run (this time without institutional controls

and remoteness) on our set of 301 observations (column 4) or on the whole Mitton dataset, which includes many

more regions but a lower number of islands (column 5).

We also show (see Supplemental material - Part ??) that the results in columns 3, 6 and 9 of Table ?? are

also valid when the second-nature characteristics are added one by one and regressions are run on the merged

databases (ours plus the Gennaioli et al. (2013) database for human capital; ours plus the Mitton (2016) database

for institutional quality and autonomy), on which we also run, for comparison with the results in Table ??, the

first-nature regressions.

Alternative identification of the technological frontier. Our benchmark results might be driven by the

concept of frontier adopted in the analysis. To test the robustness with respect to this aspect, we move from a local

to a global frontier, as identified by Spolaore and Wacziarg (2009) in the USA and UK. In our case, this means

considering, for every region, the distance from a region of the USA or UK where 100% of the population speaks

English and belongs to the dominant ethnicity of the country. The results obtained using the London region, shown

in Tables ?? and ?? (to be compared to Tables ?? and ??), fully confirm our benchmark results.

Dealing with island countries. By working at the second administrative level, we are able to include the

entire set of island regions, worldwide, in the analysis. This choice has pros and cons. For example, if, on the one

hand, it might seem correct to treat island countries such as Ireland, New Zealand, Japan or Britain as cases of

successful island regions, on the other hand, one might argue that dealing with countries on par with regions would

be problematic, due to the huge social, economic and political differences associated to these two administrative

levels. Moreover, our within-country focus imposes a disentangling between island and non island regions even in

island countries. However, the physical nature of some countries (Japan, Indonesia, Philippines) required a choice

in this respect. Our criterion was that to deal with the major (in term of area) islands as the mainland (i.e. non

island regions) and the minor islands as the island regions. Although the regions are always identified at the second
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administrative level, this again introduces a certain degree of arbitrariness. In fact, one might argue that some

mainland regions (e.g. London or Tokyo) represent cases of wealthy islands and that, by neglecting their successful

story, we are somehow overestimating the island-effect.

To deal with such issue, we perform two robustness checks.

First, we run again the analysis of Table ?? dealing with all the regions in the island countries as island regions.

In this way, the within-country GDP variability cannot be attributed to the condition of being an island. The

results of this exercise are reported in Table ??. The coefficient of the island dummy is still significant in columns

2, 5 and 8 and not significant, as in our benchmark regressions, in columns 3, 6 and 9.

Second, to somehow understand the role played by island countries in the analysis, we report the regression

results obtained without Australia, Indonesia, Japan, Philippines and UK. Results, displayed in Table ??, show that

the island-effect is slightly less significative but still present in columns 2-5-8 and disappears, as in our benchmark

regressions, in columns 3-6-9.
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