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1.Resumen 

Este Trabajo de Fin de Máster se enmarca en el contexto de la realización del segundo 

año de máster en Alemania, concretamente en la Universidad Técnica de Múnich. Este 

trabajo se ha realizado en la Cátedra de finanzas y economía industrial de la TUM. 

En la literatura existente se puede encontrar un debate activo acerca del tamaño de los 

países, sus ventajas y desventajas, así como de sus consecuencias. Existen numerosos 

trabajos, tanto teóricos como empíricos, en torno a este tema, pero a día de hoy sigue 

habiendo bastante desacuerdo en cuanto a los resultados obtenidos (Brito, 2015). 

Por ello, el propósito de este trabajo es por un lado contribuir a la discusión teórica sobre 

el tema añadiendo alguna reflexión y, por otro lado, determinar cuál es el impacto del 

tamaño de los países en el rendimiento socioeconómico de los mismos. Es posible que, a 

priori, uno piense en el tamaño de los países como algo estático, que viene dado y no va 

a cambiar. Sin embargo, si se mira la historia del siglo pasado se verá que, empezando 

por las dos guerras mundiales y acabando con la ruptura de Checoslovaquia (en República 

Checa y Eslovaquia), han sido muchos los acontecimientos históricos que han cambiado 

el mapa del mundo como lo conocemos. Actualmente existen alrededor de 1201 países 

más que hace 70 años. 

Por tanto, el tamaño de los países no es algo tan fijo como a menudo se piensa. Entre la 

historia reciente del mundo, y las tensiones independentistas presentes, cabría preguntarse 

cuál podría ser el tamaño óptimo de un país para que todo el mundo pudiera estar “mejor”. 

Por supuesto, este trabajo no pretende responder a una pregunta tan compleja. La cuestión 

que motiva este trabajo es determinar si el tamaño de los países importa desde un punto 

de vista económico, sobre todo. 

Para ello se ha fijado un objetivo principal y una serie de objetivos secundarios. El 

objetivo principal es determinar cuál es el papel del tamaño de los países en el rendimiento 

de los mismos. Adicionalmente, se plantean como objetivos secundarios la verificación 

de los resultados de otros estudios empíricos, aportar nueva información mediante el uso 

de datos más recientes, de los que habitualmente se encuentran en la literatura y explicar 

el modelo de Alesina y Spolaore (1997) de una forma más sencilla que permita su 

entendimiento a un público más amplio. La estructura del documento es la siguiente: 

                                                           
1 Este número es una aproximación basada en los datos disponibles en Alesina et al. (2000). 



 

6                                                     Escuela Técnica Superior de Ingenieros Industriales (ETSII) 

 

primero se describe el estado del arte de esta cuestión mediante un análisis de la literatura. 

Posteriormente, el análisis se enfoca en el modelo de Alesina y Spolaore (1997), uno de 

los más citados en este campo, que se usa como base para añadir alguna reflexión al tema 

(hasta aquí la parte 1) y finalmente la parte 2, consistente en un estudio empírico mediante 

regresiones para determinar el impacto del tamaño de un país. 

Revisión de la literatura 

Como ya se ha plateado, a raíz de diversos acontecimientos históricos, el número de 

países en el mundo ha sufrido un incremento considerable. Natella y O’Sullivan (2014) 

mencionan que el número de países miembros de la ONU aumentó de 50 a 193, dos 

tercios de los cuales pueden clasificarse como países “pequeños”. Por tanto, parece que 

la tendencia del siglo pasado ha sido a un incremento del numero de países, y 

consecuentemente a un número mayor de países pequeños.  

Son muchos los autores que han estudiado las ventajas e inconvenientes del tamaño de 

un país (Armstrong y Read, 1995; Damijan et al. 2013; Streeten,1993; etc.). Sus ideas se 

resumen en las siguientes: las principales ventajas de los países de mayor tamaño son la 

posibilidad de beneficiarse de economías de escala, las contribuciones económicas de los 

ciudadanos para la provisión de bienes públicos por parte del Estado pueden ser menores, 

la disposición de ejércitos más poderosos, una mayor capacidad para reaccionar en caso 

de verse afectados por algún evento negativo externo (ej. Un huracán) y transferir 

recursos a las regiones donde haga más falta y finalmente, el mayor tamaño de sus 

mercados nacionales. Sin embargo, los mismos autores resaltan el gran inconveniente de 

los países grandes, un país mayor implica una mayor heterogeneidad de preferencias de 

los ciudadanos y, por tanto, es más difícil satisfacer a todo el mundo. 

Autores como Armstrong y Read (1995) resaltan que la mayor parte de la literatura parece 

respaldar que son más las desventajas de los países pequeños que las ventajas, aunque sí 

mencionan alguna ventaja, como una mayor cohesión social de los países pequeños. 

Existen diversos estudios en la literatura que tratan de analizar la relación del tamaño de 

los países con alguna otra variable. Jetter y Parmeter (2015) destacan que los resultados 

varían considerablemente dependiendo de los países que se seleccionen, las fuentes para 

los datos que se usen o el periodo de tiempo considerado. En general, algunas de las ideas 

que más se ven entre los distintos estudios son que los países pequeños suelen tener 
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gobiernos (medido a partir de los gastos de los gobiernos sobre el PIB) más grandes y que 

suelen estar más involucrados en el comercio internacional.  

La siguiente sección se centra en el modelo de Alesina y Spolaore (1997), que trata de 

explicar el tamaño y número de los países a partir de un intercambio o compensación 

entre los beneficios de tener un mayor tamaño y los costes de heterogeneidad de 

preferencias que ello implica. La parte I del TFM se inicia a partir de aquí. 

PARTE I 

Modelo de Alesina y Spolaore 

El punto central de este modelo es la compensación entre los beneficios de los países 

grandes y los costes de una mayor heterogeneidad. Básicamente analizan este “trade-off” 

o intercambio en cuatro escenarios. Primero en el caso de un dictador benévolo, segundo 

en un mundo democrático, tercero en el caso de un dictador que sólo se preocupa por sus 

intereses y en último lugar, considerando la integración económica de los países en un 

mundo globalizado. 

El modelo concluye con tres grandes implicaciones. En primer lugar, que la 

democratización conduce a secesiones, en segundo lugar, que en equilibrio el número de 

países es mayor que el número eficiente de países y, en tercer lugar, que el número de 

países aumenta con un mayor grado de integración económica en el mundo. Por supuesto, 

es un modelo teórico que no se debe tomar de forma literal. A continuación, se resumen 

algunas ideas que surgen de la interpretación de este modelo. 

Reflexiones sobre el modelo de Alesina y Spolaore 

Una de sus principales implicaciones es que el número estable de países en el mundo es 

mayor que el número óptimo.  Según el modelo, esto se debe a que en un mundo 

democrático donde todos los individuos pagan los mismos impuestos, aquellos individuos 

lejos del bien público siempre votarían crear un nuevo país (para entender el razonamiento 

completo y las hipótesis del modelo referirse a la sección 3 del documento en inglés). Si 

tomásemos España como ejemplo, donde Cataluña es una de las regiones con 

aspiraciones independentistas, si Cataluña decidiera independizarse, no estaría teniendo 

en cuenta la externalidad positiva que ejercen sobre el resto de las comunidades 

autónomas. Es decir, al formar parte de una nación mayor, se aprovechan las economías 

de escala y hay más individuos que con sus impuestos contribuyen a financiar los bienes 
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públicos. Pero cuando una región se independiza, no está considerando la pérdida de 

eficiencia global que supone, ya que no tiene en cuanta la externalidad positiva que ejerce 

sobre el resto. Y esta podría ser una explicación para la diferencia entre el número óptimo 

y estable de países en el modelo. 

Ligado a esto, se podría discutir sobre la Unión Europea. Hay autores que sostienen que, 

ser miembro de una organización política y económica como la UE y tener acceso a su 

red de mercado, podría facilitar que regiones pequeñas se independizaran porque aún así 

tendrían acceso a un mercado grande, es decir, aun así, podrían beneficiarse de las 

ventajas de los países grandes. El modelo de Alesina y Spolaore precisamente argumenta 

que con un mayor grado de integración económica (como podría ser en la UE), el tamaño 

óptimo de los países podría ser más pequeño, porque las ventajas de los países grandes se 

pierden parcialmente. De hecho, regiones como Cataluña y Escocia, a pesar de querer 

separarse, a menudo han manifestado su deseo de seguir en la UE (K. Bourne, 2014). 

Una alternativa que propone el modelo a la secesión es la descentralización. La teoría es 

que, si se permite a aquellas regiones que se sientan diferentes tomar decisiones a nivel 

local, ello debería de calmar sus deseos de independizarse. Sin embargo, España es un 

país descentralizado, y a pesar del grado de autonomía de Cataluña, por ejemplo, eso no 

parece haber calmado la situación. Algunos autores como Gunn y Schmidtke (2015) 

argumentan que, por un lado, la estrategia de descentralizar podría tener un efecto positivo 

en minorías o regiones que se sienten diferentes. Pero, por otro lado, podría contribuir a 

fortalecer la identidad nacional de estos grupos / regiones, conduciendo al efecto 

contrario. 

Volviendo a la UE, es un caso interesante para estudiar el intercambio o compensación 

que contempla del modelo ya mencionado. Por ejemplo, el tener una moneda única 

permite a países más pequeños tener acceso a un mercado mucho más grande, aprovechar 

economías de escala o protegerse frente a posibles devaluaciones de la moneda local. 

Esos serían los beneficios. El otro lado de la moneda sería tener que aceptar las políticas 

monetarias de la UE, que no podrían adaptarse a las necesidades específicas de cada país 

(Alesina, 2003). Es decir, cuantos más países en la UE, más heterogéneas son las 

preferencias respecto a dicha política monetaria, pero a cambio de aprovechar los 

beneficios que la UE implica, habría que aceptar una política que igual no satisface por 

completo las necesidades de todos los países miembros. 
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Como ya se ha explicado, una de las principales ideas del modelo es que la integración 

económica permite que los países sean más pequeños. En la siguiente sección se realiza 

un análisis cuantitativo para determinar si los datos reales muestran alguna evidencia que 

sostenga este argumento. 

Estudio empírico 

Para determinar cual es la relación entre la integración económica y el tamaño de los 

países, se han recogido datos para una muestra de 25 países a lo largo del periodo desde 

1960 hasta 2017. Los países han sido escogidos atendiendo a criterios económicos y de 

desarrollo del país, para que fueran comparables, ya que en el modelo no se incluyen 

variables de control. En este caso, todos son países desarrollados. En línea con la 

literatura, la integración económica se mide como el grado de apertura de un país al 

exterior. Para ello, se han utilizado tres medidas distintas: la suma de exportaciones e 

importaciones sobre el PIB, las barreras arancelarias, y las barreras no arancelarias. La 

primera medida se ha obtenido de la base de datos del Banco Mundial, las otras dos de 

una base de datos creada por Barro y Lee, donde a partir de datos de la UNCTAD 

computan una medida global para las barreras arancelarias y las no arancelarias.  

Por otro lado, como medidas del tamaño de un país se han tomado dos distintas: el 

logaritmo neperiano del PIB (GDP en inglés) y el de la población. Se han transformado a 

escala logarítmica para mejorar la relación lineal entre las variables y poder interpretarlas 

luego en términos de elasticidades. Por último, se ha añadido también la variable 

crecimiento, medida como el crecimiento porcentual anual del PIB, ya que resulta 

interesante de estudiar también.  

Para realizar el análisis, se ha planteado el modelo (1), donde las distintas medidas para 

la apertura del país son la variable dependiente, y el tamaño y el crecimiento son las 

variables independientes. 

OM = β0 + β1 * SIZE + β2 * GR + error 

OM es la apertura del país, SIZE es el tamaño del país y GR se refiere al crecimiento. Las 

betas son los distintos coeficientes estimados. Combinando las distintas formas de medir 

cada variable, se han hecho un total de 6 regresiones distintas. Para ello se ha usado el 

programa R studio. Para realizar las regresiones se ha hecho la media de los datos sobre 

( 1) 
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el periodo de tiempo considerado. Para el PIB se han tomado datos medidos en dólares 

americanos constantes de 2010. 

En primer lugar, se obtuvo la matriz de correlaciones, que se muestra en la tabla 1. “Trade 

openness” hace referencia a la suma de exportaciones e importaciones sobre el PIB 

(apertura del país medida en términos de volumen de comercio), “Owti” se refiere a las 

barreras arancelarias, “Owqi” a las barreas no arancelarias y PcGDP es el PIB per cápita.  

  

Trade 

Openness Owti Owqi Growth LnPop LnGDP LnPcGDP 

Trade 

Openness 1,00E+07       

Owti -0.3039604 1,00E+08      

Owqi 0.1314868 0.17442871 1,00E+08     

Growth 0.3043856 -0.21508828 0.32053551 1,00E+07    

LnPop -0.4559687 0.09787616 0.49390844 0.1357872 1,00E+08   

LnGDP -0.4318112 -0.34378569 0.01145576 -0.0793297 0.78476267 1,00E+08  

LnPcGDP 0.1441410 -0.60972686 -0.7721120 -0.3329342 -0.5237595 0.11337630 1,00E+07 

Tabla 1: Matriz de correlaciones 

Cuando la apertura del país o integración económica se mide en términos de volumen de 

comercio, los resultados sugieren una relación negativa y significativa entre dicha 

variable y el tamaño de los países, medido tanto por el logaritmo de la población como 

por el PIB. Esto sugiere que cuanto más pequeño es el país, más abierto al comercio 

internacional está.  Respecto a las barreras arancelarias y no arancelarias, los coeficientes 

positivos sugieren que cuanto más pequeño es un país, menos barreras tiene, aunque para 

el caso de las barreras arancelarias se obtiene un valor negativo cuando se correlaciona 

con LnGDP. 

En la tabla 2 se presentan los resultados para las seis regresiones. Para cada medida de 

tamaño de país, hay 3 regresiones correspondientes con las 3 medidas distintas de 

integración económica. Para las regresiones 1, 3 y 4 se obtiene un coeficiente de 

determinación o R2 de entorno a un 20%, lo cual es un valor razonable. Sin embargo, para 

el resto es muy bajo. Respecto al p-valor, sólo cuando es menor de 0.05 se puede rechazar 

la hipótesis nula, siendo este el caso de las regresiones 1, 3 y 4. 

Los coeficientes estimados proporcionan resultados similares a los de la matriz de 

correlación, lo que sugiere que cuanto más pequeño sea un país, más abierto estará al 

comercio internacional, y menos barreras tendrá. Por ejemplo, mirando la regresión 1, un 
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incremento de un 1% en la población conduciría a una reducción de un 0.001 en la 

apertura del país. Se puede concluir que parece haber cierta tendencia de los países 

pequeños a estar algo más abiertos o integrados en el mundo, aunque los resultados están 

algo menos claros cuando se usan las barreras arancelarias. 

Dependant 

variable: 

Country 

openness 

Ln Population  Ln GDP 

(1) 

(EX+IM)/GDP 

(2) 

TB 

(3) 

NTB 

 

(4) 

(EX+IM)/GDP 

(5) 

TB 

(6) 

NTB 

Intercept 
1.885 

(3.212) 

0.016 

(0.09) 

-1.033 

(-2.675) 
 2.947 

(2.414) 

0.716 

(2.165) 

-0.356 

(-0.404) 

Country size 
-0.100 

(-2.908) 

0.006 

(0.603) 

0.057 

(2.596) 
 -0.098 

(-2.230) 

-0.022 

(-1.824) 

0.010 

(0.319) 

Growth 
0.164 

(2.142) 

-0.025 

(-1.089) 

0.078 

(1.590) 
 0.119 

(1.477) 

-0.027 

(-1.222) 

0.089 

(1.549) 

Statistics        
Adjusted R2 0.285 0.063 0.262  0.1926 0.0983 0.018 

Residual 

standard error 
0.2415 0.07429 0.1497  0.2566 0.0696 0.1727 

p-value 0.0095 0.5078 0.0185  0.0365 0.1298 0.3214 

# Obs. 25 24 23   25 24 23 

Tabla 2: Resultados de las regresiones realizadas 

Finalmente, mediante los gráficos de residuos y el Q-Q plot se comprobaron las hipótesis 

de normalidad, linealidad y heterocedasticidad, y con ello se da por terminada la parte I. 

 

PARTE II 

El impacto del tamaño de los países en el rendimiento socioeconómico 

El objetivo de esta sección es determinar cómo afecta el tamaño de los países a distintos 

indicadores económicos y socioeconómicos. Se han escogido 16 indicadores, entre los 

cuales están el PIB per cápita, los gastos e ingresos de los gobiernos, las inversiones 

extranjeras, el gasto en educación y sanidad o la esperanza de vida. Para la realización de 

esta parte, se han recogido datos para una muestra de 99 países, desde 1995 hasta 2017. 

La elección de los países, así como del periodo de tiempo, se ha hecho en función de la 

disponibilidad de datos. La fuente para los datos es de nuevo la base de datos del Banco 

Mundial, por tanto, se consideran como países todos los que ahí figuran, por ejemplo, 

Hong Kong es considerado un país. 
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En la sección 6.1 del documento en inglés se presenta una tabla con todos los indicadores 

escogidos. Por otro lado, para poder estudiar cuál ha sido la evolución en el tiempo, 

empezando desde 1995, se han tomado las medias de los datos en grupos de cinco años: 

1995-1999, 2000-2004, 2005-2009, 2010-2014 y 2015-2017 (a excepción del último 

grupo que abarca tres años). 

Para realizar el análisis se ha construido el siguiente modelo de regresión múltiple en R, 

donde los indicadores se han ido alternando como la variable dependiente. 

𝐼𝑁𝐷𝐼𝐶 = ∝  + 𝛽 ∗  𝑆𝑖𝑧𝑒 +  𝛾 ∗ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑆𝑒𝑡 +  𝜀 

INDIC representa los distintos indicadores que potencialmente pueden verse afectados 

por el tamaño de un país, Size es el tamaño de los países medido a partir de la población 

y ControlSet se refiere a un grupo de variables que se han utilizado como variables de 

control. 

Los 99 países escogidos, se han dividido en tres grupos de acuerdo con su población. 

Aquellos con una población de 15 millones o menos se han clasificado como países 

pequeños, los países con más de 40 millones se han clasificado como países grandes y el 

resto como países medianos. Para reflejar esto en R, se ha creado una variable categórica 

para el tamaño de los países. Con este tipo de variables, si hay F categorías, se necesitan 

F-1 dummies. Las tres categorías en este caso son países pequeños, medianos y grandes, 

y se han creado dos dummies o variables ficticias para países medianos y grandes, siendo 

los pequeños la referencia. Por tanto, XM tomará el valor 1 cuando un país tenga entre 15 

y 40 millones y 0 en caso contrario; XL tomará el valor 1 cuando un país tenga una 

población mayor de 40 millones y 0 en caso contrario, y, por último, se hará referencia a 

los países pequeños cuando tanto XM como XL sean 0. 

En cuanto a las variables de control, se han incluido las siguientes: la densidad de la 

población, el logaritmo neperiano de la distancia en Km al Ecuador, una dummy para 

diferenciar los países que son una isla, de los que no lo son (esta variable toma el valor 1 

cuando es una isla y 0 en caso contrario) y, por último, dummies para Asia, África, 

Latinoamérica, países de la OCDE y “otros” para unos pocos países que no encajan en 

las categorías anteriores. 

La Figura 1 muestra el modelo en más detalle. 

( 2) 
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Figura 1: Visión general del modelo estimado 

Respecto a los resultados, primero se analizaron los gráficos de dispersión entre algunos 

indicadores y el tamaño de los países (medido como el logaritmo neperiano de la 

población), para obtener unos resultados preliminares. Los gráficos se obtuvieron para el 

periodo 2015-2017 por ser el más reciente. 

 

Figura 2: Gráficos para el logaritmo del PIB per cápita y la tasa de desempleo 

La Figura 2 muestra dos de estos gráficos para el logaritmo del PIB per cápita y la tasa 

de desempleo. Las dos líneas verticales rojas representan el límite entre las tres categorías 

de países: pequeños, medianos y grandes. Tomando la gráfica de la izquierda, se observa 

como existe una clara relación negativa entre el tamaño y el PIB per cápita, lo que sugiere 

que los países más pequeños tienden a ser más ricos.  Respecto a la gráfica de la derecha, 

se aprecia una ligerísima relación negativa, se podría decir que no existen grandes 

diferencias entre las tasas de desempleo de los países grandes y pequeños. En general, 

este análisis preliminar sugiere que los países pequeños tienen gobiernos más grandes 

(medido en términos de gastos e ingresos de los gobiernos), que su crecimiento es algo 
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más lento, no se aprecian grandes diferencias en los niveles de deuda pública y están más 

abiertos al comercio internacional. 

A continuación, se ha procedido con el análisis de los coeficientes estimados en las 

regresiones, parte de los cuales se muestran en la tabla 3. En dicha tabla se muestran sólo 

los coeficientes correspondientes con las variables ficticias usadas para diferenciar entre 

el tamaño de los países, el resto de los coeficientes se omiten por brevedad, pero están 

disponibles en el Apéndice II. La columna T hace referencia a cada rango de tiempo 

considerado, el 1 se corresponde con 1995-1999 y el 5 con 2015-2017. Los resultados 

para el resto de los indicadores se pueden ver en la sección 6.3.2. 

En general los resultados sugieren que los países pequeños son más ricos que los países 

más grandes, resultados que se sostienen desde el año 2000 en adelante. Respecto al 

crecimiento anual no parece haber unos resultados claros, otros autores sugieren que los 

países pequeños crecen algo más despacio. Por otro lado, en línea con lo que se encontró 

en la literatura, los países pequeños están más abiertos al comercio exterior, siendo todos 

los coeficientes significativos. Realizando la media de los coeficientes, se obtiene que los 

países medianos presentan una integración económica aproximadamente de un 10% 

inferior y en el caso de los países grandes un 15% inferior, ambos respecto a los países 

pequeños. Este resultado también se refleja cuando se mira el FDI, es decir, las 

inversiones extranjeras, donde los países pequeños atraen alrededor de un 3% más de FDI 

que los otros dos grupos. Al igual que otros autores, se encuentra que los países pequeños 

tienen gobiernos más grandes y parecen tener algo menos de deuda pública, aunque este 

resultado no queda claro para países medianos. 

Respecto a los indicadores socioeconómicos, se observa que los países pequeños invierten 

de media más en educación, patrón observable durante los 23 años considerados. Sin 

embargo, a pesar de ello no presentan las tasas más altas de matriculación escolar. 

Interesantemente, los países medianos son los que menos invierten en sanidad, y tienen 

las esperanzas de vida más altas. Respecto a los gastos militares, los países grandes y 

medianos gastan más, pero no hay unas diferencias muy grandes. Finalmente, la 

infraestructura de telecomunicación de los países pequeños parece estar tan desarrollada 

o más que las de los otros grupos, a diferencia de los resultados de otros estudios. Se 

puede concluir que los países parecen tener un comportamiento distinto de acuerdo a sus 

tamaños, pero los resultados sólo representan una cierta tendencia en el periodo 

considerado y por tanto deben ser interpretados con cautela.  
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Dependent 

variable 

  Size (Independent variable) 

R2 T  Small Medium Large 

  Coefficient t-stat Coefficient t-stat Coefficient t-stat 

Ln GDP per 

capita 

1 3.59 (1.441) 0.028 (0.093) -0.224 (-0.816) 0.4294 

2 2.979 (1.185) -0.046 (-0.146) -0.318 (-1.17) 0.4349 

3 2.808 (1.207) -0.056 (-0.198) -0.342 (-1.341) 0.4613 

4 3.261 (1.401) -0.065 (-0.234) -0.295 (-1.216) 0.4448 

5 3.559 (1.678) -0.184 (-0.7) -0.292 (-1.32) 0.5008 

GDP growth 

(annual %) 

1 7.291 (1.261) -1.336 (-1.844) -1.232 (-1.904) 0.0421 

2 -0.091 (-0.017) -0.55 (-0.790) -0.466 (-0.778) 0.2201 

3 8.999 (1.322) 0.066 (0.080) -1.065 (-1.427) 0.3097 

4 11.766 (1.978) 0.348 (0.489) 0.090 (0.145) 0.3876 

5 11.193 (1.926) -0.296 (-0.410) -0.290 (-0.479) 0.1220 

Unemployment 

rate (% of total 

labor force) 

1 9.575 (0.726) 2.265 (1.380) -0.112 (-0.076) 0.132 

2 23.700 (1.862) 1.623 (1.010) 0.386 (0.280) 0.200 

3 18.940 (1.830) 0.411 (0.321) 0.492 (0.431) 0.168 

4 11.346 (1.199) 0.029 (0.025) -0.221 (-0.215) 0.169 

5 17.243 (1.625) -0.718 (-0.543) 0.352 (0.305) 0.211 

Trade/Openness 

(% of GDP) 

1 362.259 (3.609)*** -31.869 (-2.600)* -48.840 (-4.468)*** 0.3675 

2 424.986 (3.850)*** -30.735 (-2.264)* -56.913 (-4.892)*** 0.4125 

3 467.273 (3.564)*** -40.799 (-2.587)* -66.811 (-4.762)*** 0.3623 

4 430.786 (2.957)** -52.484 (-3.005)** -72.678 (-4.766)*** 0.3335 

5 334.688 (2.226)* -48.635 (-2.615)* -67.512 (-4.313)*** 0.3054 

Government 

revenues (% of 

GDP) 

1 19.48 (0.621) -4.929 (-1.362) -5.647 (-1.790) 0.2108 

2 3.23 (0.1) -5.404 (-1.48) -8.244 (-2.607)* 0.1962 

3 -21.1 (-0.712) -4.534 (-1.326) -8.72 (-3.002)** 0.2365 

4 -12.88 (-0.448) -4.973 (-1.524) -7.148 (-2.602)** 0.1623 

5 -4.460 (-0.159) -6.61 (-2.048)* -3.850 (-1.435) 0.1897 

Government 

expenditure (% 

of GDP) 

1 -2.129 (-0.169) -1.777 (-1.157) -3.275 (-2.389)* 0.2362 

2 8.313 (0.633) -1.895 (-1.173) -2.737 (-1.977) 0.1694 

3 3.528 (0.302) -1.418 (-1.009) -1.510 (-1.206) 0.2563 

4 1.411 (0.131) -1.396 (-1.084) -1.290 (-1.147) 0.3367 

5 5.012 (0.448) -1.886 (-1.353) -1.637 (-1.400) 0.2077 

Debt (% of 

GDP) 

1 -0.011 (-1.062) 2.889 (0.175) -4.467 (-0.379) 0.023 

2 -157.200 (-1.384) 17.080 (0.979) 7.916 (0.608) 0.024 

3 116.740 (0.850) -11.127 (-0.588) 4.543 (0.323) -0.068 

4 -70.949 (-0.606) -6.481 (-0.430) 16.071 (1.238) 0.366 

5 -95.792 (-0.727) -3.879 (-0.206) 33.995 (2.037) 0.321 

FDI (% of GDP) 

1 15.13 (3.995)*** -0.141 (-0.306) -0.868 (-1.976) 0.2084 

2 4.021 (0.316) -1.919 (-1.209) -3.733 (-2.737) 0.1251 

3 -136.9 (-1.000) -6.373 (-0.380) -2.374 (-0.159) 0.020 

4 7.052 (0.283) -1.925 (-0.650) -4.418 (-1.708) 0.1445 

5 20.302 (0.895) -0.723 (-0.258) -2.887 (-1.229) 0.0622 

Tabla 3: Resultados de las regresiones para los indicadores económicos 

*** p<0.001, **p<0.01, *p<0.05 
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2.Planificación del proyecto 

En esta sección se explica la planificación temporal llevada a cabo en la realización del 

TFM. El proyecto se inició el 15 de marzo, día en el cual tuvo lugar la segunda reunión y 

quedó oficialmente registrado en la Universidad Técnica de Múnich. La duración total 

del proyecto ha sido aproximadamente de seis meses, desde mediados de marzo hasta 

mediados de septiembre y ha requerido un esfuerzo aproximado de 910 horas. 

Como se muestra en la tabla 1, se inició con una fase de documentación que se alargó 

hasta mediados de mayo. Una vez definido del todo el enfoque del proyecto, se inició una 

primera fase de análisis, denominada parte 1, que se extiende hasta mediados de julio. 

Después del análisis más teórico, que caracterizó a esta fase, se inició la parte 2, 

consistente en la recolección de datos y su correspondiente estudio. Aunque la duración 

en días de esta parte no es la más larga, constituyó una de las más intensas en términos 

de dedicación. Finalmente, y como se puede observar en el diagrama de Gantt, la 

elaboración de la memoria se inició a principios de mayo, y se llevó a cabo en paralelo 

hasta el final de la duración del proyecto. 

 

ACTIVIDAD 

INICIO 

DEL 

TAREA 

FINAL DE 

TAREA 

DURACIÓN 

(DÍAS) 

Definición de la investigación/TFM 15/03/2018 07/04/2018 22 

Revisión de la literatura 25/03/2018 10/05/2018 47 

PARTE 1 20/04/2018 12/07/2018 82 

Estudio modelo Alesina&Spolaore 20/04/2018 01/06/2018 42 

Interpretación del modelo 01/06/2018 12/07/2018 40 

PARTE 2 01/07/2018 21/08/2018 51 

Recolección de datos 01/07/2018 15/07/2018 15 

Realización del análisis de regresión 16/07/2018 10/08/2018 26 

Discusión y conclusiones 11/08/2018 21/08/2018 10 

PARTE 3 01/05/2018 10/09/2018 130 

Elaboración memoria TFM 01/05/2018 10/09/2018 130 

Tabla 4: Duración de cada actividad del proyecto 
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A continuación se muestran el diagrama de Gantt y la EDP: 

 

Figura 3: Diagrama de Gantt 

 

 

Figura 4: Estructura de descomposición del proyecto (EDP) 
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3.Estimación de costes del proyecto 

Las principales categorías de coste de este proyecto son:  

• Salarios 

• Equipos 

• Licencias de los programas empleados 

• Material 

En cuanto a los salarios se han considerado tres participantes en la elaboración del 

proyecto, el tutor de apoyo en la ETSII (Escuela Técnica Superior de Ingenieros 

Industriales), el tutor principal en la TUM (Technical University of Munich) y la autora 

del proyecto. Para la estimación del coste asociado a salarios se ha considerado 11€/h 

para la autora, correspondiente a la modalidad working student en Alemania; 40€/h para 

el tutor principal23, correspondiente a un profesor en Alemania trabajando 35 horas a la 

semana, y 35€/h para el tutor de apoyo. 

Con respecto a las horas de dedicación, se han estimado unas 910 horas de dedicación 

para la autora (7 h/día durante el período laborable contemplado en la planificación 

Gantt); unas 60 horas para el tutor principal y 30 horas para el tutor de apoyo. A 

continuación, se muestra el resumen de costes salariales: 

Descripción Dedicación (h) Coste (€/h) Total (€) 

Trabajo de la autora 910 11 10.010 

Trabajo tutor principal 60 40 2.400 

Trabajo tutor de apoyo 30 35 1.050 

TOTAL   13.460 

 

Con respecto a los equipos los únicos costes son los asociados con el ordenador personal: 

-Precio 1.000€ 

-Vida estimada: 5 años con un uso de 7 h/día. 

-Considerando una duración del proyecto de 130 días laborables, el coste del equipo 

resultante es de 71€. 

                                                           
2 http://noticias.universia.es/educacion/noticia/2017/06/09/1153189/cuanto-ganan-profesores-
europeos.html 
3 https://www.xe.com/es/currencyconverter/convert/?Amount=84000&From=USD&To=EUR 

https://www.xe.com/es/currencyconverter/convert/?Amount=84000&From=USD&To=EUR
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Para la elaboración del proyecto se han utilizado dos programas, el R de estadística cuya 

licencia es gratuita y el Microsoft Office 365 Personal cuyo coste es de 69 €/año4 siendo 

la parte correspondiente a la elaboración de este proyecto 34,5€. 

Y, por último, en cuanto al material el único coste es el de encuadernación por importe 

de 40€. 

Se ha considerado prudente incluir una pequeña cantidad en concepto de gastos 

contingentes, no conocidos en el momento de preparar este presupuesto o que pudieran 

originarse por exceso de horas de trabajo realizadas sobre las previstas, por importe de 

200€. 

El coste total estimado del proyecto figura recogido en el cuadro siguiente: 

Categorías de coste Coste estimado (€) 

Salarios 13.460,0 

Equipos 71,0 

Licencias programas informáticos 34,5 

Material 40,0 

Gastos contingentes 200,0 

Total sin IVA 13.805,5 

IVA (21%) 2.899,1 

TOTAL 16.704,6 

 
 

 

                                                           
4 https://products.office.com/es-ES/compare-all-microsoft-office-products?tab=1 
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1. Introduction  

Among the literatures there is currently an ongoing discussion about the size of countries, 

its advantages, disadvantages and its consequences. Many theoretical and empirical 

works have been done, but still there seems to be a high degree of disagreement and 

different results around the topic (Brito 2015). 

The purpose of this Master Thesis is to try to add some insights to the already ongoing 

discussion about the importance of country size and its impact on a country´s 

performance. In the past century, there have been many events that have transformed the 

world map as we know it. Starting with the World Wars and ending with the break-up of 

Czechoslovakia, the world today has around 1201 more countries than 70 years ago.  

It is therefore interesting to study why countries decide to break-up, what are the 

consequences of becoming smaller or how does this affect the rest of the world. Taking a 

glance at our past history and bearing in mind the secessionist tensions that still remain 

active in some parts of the world, one might ask: what is the optimal size of countries that 

would make everyone better off? Obviously, this work does not pretend to give a specific 

answer to such a complex question. The main research question that has motivated this 

study is whether the size of countries matters, a research question that has been posed 

before for instance by Alesina (2003), but that remains largely unanswered as a common 

agreement has not been reached. As it will be explained in section 2, there is still no 

consensus around many of these topics. 

1.1 Objectives 

There is a main objective and a series of specific or secondary objectives. The main 

objective of this work is to determine what is the role of the size of countries in the 

performance of a country. Performance is here in a general manner understood, that is, it 

does not refer exclusively to economic performance, but it also englobes other social and 

political dimensions.  

The secondary objectives, that are partially fulfilled through the achievement of the main 

one, are the followings: 

• To verify some of the results of the empirical studies on this topic that can be 

found in the literature. 

                                                           
1 The number is an approximation based on the numbers available in Alesina et al. (2000). 
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• Add some new insights, by using a way more recent time frame in the empirical 

approach performed, to determine whether the older ideas still hold. 

 

• Add some insights to the secessionist discussion, specially the one concerning 

Catalonia, regarding the economic rationale behind it. 

 

• Explain the model of Alesina and Spolaore (1997) on the size and number of 

countries, in a way that can be easily understood by a larger audience. 

1.2 Methodology 

For this work, two different methodologies have been used. The first one is a qualitative 

one that consisted on reviewing relevant articles and books about the research topic of 

this Thesis. This is the so-called literature review method that has later served as a basis 

for the part I of this work. The second methodology used is a quantitative one and 

consisted on building a regression model. The theoretical background of both methods is 

now explained in more detailed. 

Literature review 

A literature review identifies and synthesizes relevant literature on a particular research 

topic. The main idea is to use other studies as a source to build your own study. 

Kitchenham (2004) points out three reasons for doing so. Firstly, a literature review can 

be used to summarise the up-to date evidences concerning a certain topic, which allows 

a better understanding of it. Secondly, it identifies gaps in the state of the art of a subject, 

for instance a technology, which allows to further broaden the research on that topic. 

Thirdly, it serves as a background to performed new research.  

A literature review can be used both as the main research method itself, or as a preliminary 

step to support the next step in a study. In this work, it is used as a preliminary step to 

focus the topic and as a basis for the empirical part, which is one of the main contributions. 

Conducting a literature review has several steps (see Figure 1). 

Firstly, a planning step is necessary to determine a topic and narrow it down to determine 

a possible research question. Then the search for relevant literature starts. At the 

beginning, the search might seem difficult due to the immense amount of available 

information. It is important to select some reliable databases, like the University´s 

Library, Science Direct, EBSCO, etc. and to use synonyms when searching. Furthermore, 
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there are searching techniques, such as “snowballing”, which are not going to be 

explained in more detail. 

 

Figure 1: Procedure to perform a literature review 

Source: Varvana Myllarniemi. Aalto University, School of Science 

The selection of the papers can be done attending to different criteria. For instance, based 

on the abstract, on how many key words are included, on the titles, on how focused on 

the research topic they are, etc. Other criteria, such as the grading or reputation of the 

Journals can be used. Once the relevant literature has been selected, it has to be analysed. 

Some coding system could be helpful to organize the papers and see which aspects are 

relevant from each of them. This step is important to figure out how to organize the 

literature review (e.g. arguments against and for, chronologically, etc.). The final step 

would be to write it down.  

For this Master Thesis, its purpose was not narrowed down completely at the beginning, 

but starting from an initial idea, it was shaped through a first phase of literature analysis. 

The criteria used for the selection of the papers was mainly based on the abstracts and the 

key words. After an initial selection, the papers´ methodologies and results were read 

more in detail to determine which aspects could be particularly relevant. The sample of 

selected papers used in the literature review include a total of 17. 
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Kitchenham (2004) emphasizes that literature reviews imply a lot of effort, compare to 

traditional reviews. However, they allow to gather information about a particular topic 

from a diverse range of sources and empirical methods. 

Correlation and Regression analysis 

The theoretical background of this method is now briefly explained. It is a quite extensive 

topic, that could be thoroughly explained, but as the method is applied in further sections, 

it is believe that with a practical example it will be better understood. 

Often there are situations where it is interesting to study the relationship between several 

elements that can be called variables. Usually the aim is to determine whether the 

variables are associated at all, and if so, the strength and direction of it. Additionally, it 

can be studied whether one variable allows to predict the behaviour of the other one. 

In order to see if two variables are associated, a correlation analysis can be performed. 

The coefficient of correlation can take a value between -1 and 1. A negative value 

indicates a negative relationship which is stronger, the closer the value is to -1, the 

reasoning for value 1 is analogous and a 0 means there is no relationship between the 

variables. 

However, this only provides information about the strength and direction of the 

relationship. If more information was needed, then this relationship would have to be 

model through a mathematical equation, which is obtained from a regression analysis. 

There are two types of regression analysis: simple and multiple. 

In a simple regression, there is one variable that is the aim of the study, typically noted as 

y, which is called dependent variable, and whose behaviour is intended to be explained 

by another variable, typically noted as x, called explanatory or independent variable. A 

first step would be to determine what is the most convenient way of defining the model 

(e.g. logarithmic, quadratic, etc.). For simplicity, the linear model is taken as an example 

𝑌𝑖 = 𝛼 + 𝛽1𝑥𝑖 + 휀𝑖,   𝑖 = 1, . . , 𝑛 
( 1) 

 

𝛼 and 𝛽 are the coefficients to be estimated in the model and 휀 is the error. At this point 

and once the data has been collected, the regression can be performed. For this purpose, 

a statistical software such as R or SPSS can be used. In the end, the estimations for 𝛼 
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and 𝛽 are obtained, and the effect on Y of increasing or decreasing the independent 

variable can be measured. 

Additionally, some other parameters are obtained when running a regression. As the aim 

of this section is to provide a general understanding of the method, a deep analysis of 

these other parameters is not done. For simplicity only one of the most relevant ones is 

explained: The R2 or coefficient of determination. This parameter represents the 

proportion of the variation of y that is explained by x. It is a measure of how good the 

data fits the model. Therefore, the larger, the better. 

Another option is to perform a multiple regression, which is the case of this work. The 

idea behind it is the same but using two or more independent variables. A final step would 

be to test the underlying assumptions: normality, heteroscedasticity and linearity (an 

explanation for each of them is given in section 5.5). 

1.3 Structure of the document 

The thesis is divided in three main parts. The first part consists of the literature review, 

where the advantages and disadvantages of country size are discussed, as well as the 

findings and arguments of different empirical studies. Using the literature review as a 

starting point, the focus is placed on one of the most cited models in this topic, Alesina 

and Spolaore (1997). The second section, named as “Part 1”; includes an explanation of 

this model, followed by its interpretation (understood in a broad manner) and a small 

empirical analysis to support the interpretation. 

Finally, in the last part, named as “Part 2”, a more sophisticated multiple regression model 

is performed, to determine what could be the impact of country size in the economic and 

social performance of a country, followed by a discussion. In the last place, an overall 

conclusion is made. 

 

 

 

 

 

 

  



 

12                                                     Escuela Técnica Superior de Ingenieros Industriales (ETSII) 

 

 

  



On the Optimal Size of Countries 

13 
Esther Moreno García 

 

2. Literature review 

Does country size matter to have a successful economic performance? This is a question 

widely argued in the existing literature. According to the International Monetary Fund 

(IMF), the richest five countries in the world (based on the GDP per capita) are Qatar, 

Macau, Luxemburg, Singapore and Brunei. Three out of them have populations under 

700,000 people, being considered small countries. These are examples of how country 

size is not necessarily a drawback regarding economic performance. 

Some historical events have been crucial when shaping the current map of the world. The 

dissolution of the Soviet Union or the World Wars have driven to an increasing number 

of countries in the world. Figure 2 shows a map of Europe before and after the First World 

War. It can be seen how many more countries were created after the conflict. Only 

between the Second World War and 1995, 118 new countries were created  (Alesina et 

al. 2000). The number of member countries in the United Nations (UN) increased from 

around 50 to 193, an increase of nearly four times the number of countries in the world,  

two thirds of which could be classified as small countries (Natella and O'Sullivan 2014). 

The tendency in the last century is to have a larger number of countries, and thus a larger 

number of smaller countries. 

 

Figure 2: Map of Europe before and after WWI 

Source: Mr. Knight’s Social Studies Page 

Among the literature there are many papers analyzing the advantages and disadvantages 

of country size (Armstrong and Read 1995; Damijan et al. 2013; Alesina and Spolaore 
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1997; Streeten 1993; etc.). The main advantages discussed in the literature, specially by 

Alesina and Spolaore, can be summarized as follows. 

Firstly, larger countries benefit from economies of scale. The financial contribution that 

everyone must pay to finance a public good is smaller in larger countries, as there are 

more taxpayers. It is important to remember that the cost of a public good is not 

necessarily determined by the number of people that make use of it. There can be public 

goods, such as infrastructure (roads, bridges, etc.) or defense, that can be incredibly 

expensive for smaller countries. In fact, literature suggests that government size (typically 

measured as Government expenditure share over GDP) is negatively correlated with 

country size (M. Sabra 2016).  

Secondly, larger countries tend to have stronger military forces with more resources to 

equip them. Thus, larger countries are less likely to be attacked by foreign countries. And 

again, there are economies of scale when financing the defense of a country, which it’s 

cheaper for larger countries. Therefore, larger countries can be somehow associated with 

more safety. Smaller countries can partially compensate for their size through military 

alliances. However, they probably come at a price. 

Thirdly, larger countries have a greater capacity to deal with regional externalities. This 

can be understood as a greater capacity to provide “insurance” or to transfer resources 

between regions when one of them is hit by a negative shock (e.g. natural disasters). A 

good example of this is the EU. During the worst years of the crisis, countries such as 

Greece, received money from those in a better position. Therefore, it makes sense that 

poorer regions would want to be part of a larger one, while the richest regions might want 

to break up. 

In fourth place, larger countries have a larger domestic market, which means having more 

firms, more diversity of goods, more competition and productivity. When there are no 

barriers to trading, the market size is not necessarily determined by the country size. In 

the extreme situation of an autarky, market and country size would indeed match. Smaller 

countries can battle their smallness in this aspect, by being open to international trade. By 

stablishing trading connections, small countries can specialize in a particular industry, 

and take advantage of economies of scale in the corresponding sector. 

Country size, however, also has a downside. A larger size is associated with higher 

administrative costs (Damijan et al. 2013). More commonly found in the literature, 
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Desmet et al. (2011) emphasize the costs of the heterogeneity of individual preferences. 

The larger the country, the harder it is to satisfy everyone, regarding policies or public 

goods. Perhaps some policies or some aspects of them can be decentralized (Alesina et 

al. 2005), allowing to fit better to the local preferences. However, other policies must be 

at a national level, such as the legal system or anti climate change measures. Therefore, 

living in a larger country, often implies giving in to other’s preferences. 

As for now, mainly the benefits of larger size have been discussed. However, there are 

some advantages of smallness that are worth mentioning. Armstrong and Read (1995) 

argue that most of the literature seems to agree that the disadvantages regarding smallness 

seem to be far more than the advantages. But, they do highlight two potential advantages 

of smaller countries, although hard to quantify.  

Firstly, they argue that smaller countries present a stronger “social cohesion” and a 

“greater openness to change”. Therefore, it should be easier to adopt common policies. 

Secondly, as smaller countries are more dependent upon international trade, “they have 

to ensure that that their tradeable sector is competitive at world prices and has greater 

efficiency and flexibility than their (larger) state competitor”. 

Streeten (1993) argues that the economic structure of small countries is usually less 

diversified than the one from larger countries, given the same level of country 

development. According to him, this is due to several reasons. Firstly, he points out that, 

given that small countries have a smaller geographic surface, they will also have less 

diversified natural resources and raw materials. Secondly, he argues that their domestic 

market is smaller and therefore, it may raise a problem when trying to produce goods in 

mass. He considers that small countries can use exports and basically international trade 

to increment their markets. However, there are always some risks and difficulties when 

engaging in international markets. Relative to this point, he argues that not too many small 

countries have aeronautical industry, heavy industries, automotive industry, etc. but 

instead, they might be involved only in the manufacturing of specific parts of these 

industries. Thirdly, Streeten (1993) considers that small countries most probably will 

focus on those activities where they have a competitive advantage, for instance Zambia 

exporting copper or Libya exporting oil. Of course, he realizes there are exceptions to 

this, such as Hong Kong, where they have developed plenty of different commercial and 

industrial activities. 



 

16                                                     Escuela Técnica Superior de Ingenieros Industriales (ETSII) 

 

Another interesting point about Streeten (1993) is the advantages he finds for small 

countries. After studying several successful examples such as Taiwan, Hong Kong, 

Kuwait or Mauritius, he noticed that an aspect they all have in common is their small or 

rather inexistent agricultural sector. He says this sector is characterized by its resistance 

to change and slow growing rates. Furthermore, he argues that, given that the proportion 

of revenues that are due to exports is larger in small countries than in large ones, small 

ones can specialize in exports that require a certain degree of labor, and that way creating 

jobs. Instead large countries usually require R&D investments to increase their 

productivity and develop politics that will generate jobs. In line with Armstrong and Read 

(1995), he also emphasizes the social aspects, bringing up topics such as the inferior 

resistance to change of small countries, or their stronger national solidarity.  

Other authors, such as Alesina and Spolaore (1997), have studied the economic 

integration of small countries  as a way of compensating for their smallness. However, 

Streeten (1993) considers that overall this strategy is usually not positive, with the 

exception of the European Union. He argues that often tensions will arise due to the richer 

regions not wanting to finance the poorest ones, and the poorest ones feeling that their 

resources, such as qualified professionals, are going to the richer regions. 

Brito (2015) did a literature review of the papers focused in small countries. He concluded 

that there is a consensus among the literature about small countries having many 

disadvantages when it comes to economic growth. However, he points out that there is 

no common agreement regarding the effect of country size in this growth. He suggests 

that the reasons behind these disagreements might be that the “negative” effect associated 

to smallness is not relevant enough like to be significant, the use of different economic 

and econometric models and the different data sources lead to different results and in 

addition, often the data available for the small countries is scarce. In line with his findings, 

Jetter and Parmeter (2015) also mention that the results of these studies can differ greatly 

depending on the sources used for the data, the timeframe considered, the countries 

included in the study and the way of measuring the variables. 

Brito (2015) also revised the empirical studies on the subject and concluded that in 

general the variables used to measure economic growth behave in a similar way for all 

types (regarding size) of countries, although he noticed that studies seem to agree that on 

the case of small countries, the geographic distance to the big markets matters.  
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Moreover, an aspect that has been studied by Spolaore and Wacziarg (2005) is the 

influence of the borders in the economic growth and the income per capita. Their model 

focuses on the possible effects that political integration and the suppression of borders 

between two countries could have over growth in different scenarios. Their results 

suggest both a positive and a negative side that would arise from removing the borders. 

On the one hand, a positive effect on growth derived from the effect of the new country’s 

size, that would have a larger domestic market. On the other side, a decrease of trade from 

the newly joined country with the rest of the world, and thus a negative effect over the 

growth. The authors applied the model to 123 neighboring countries and only in 14 cases 

the results showed an increase in the growth rate after two countries joined. They argue 

that a limited form of integration, that provides both access to the markets and less costs 

to enable economies of scale, seems to be more beneficious for the countries. 

Furthermore, Ulaşan (2012) studies the relationship between trade openness and 

economic growth over the timeframe from 1960 to 2000. His results show a positive and 

significant relationship between the openness ratio, measured as the trading volume over 

the GDP, and long-term economic growth. On top of that, when taking other measures 

for openness, his results showed no significant relationship between non-tariff barriers 

and economic growth, while the black market was negatively and significantly associated 

with growth. However, Ulaşan (2012) extended his study by introducing other variables 

to his model, such as government consumption, geography or ethnolinguistic 

fragmentation. He found out that growth was very sensible to these other variables, to the 

point that by including them in the model, the measures for openness would no longer be 

significant. He concluded that, against what other papers suggest, openness is not directly 

connected with long-term economic growth.  

Going back to the impact of country size, Damijan et al. (2013) investigate this impact on 

a big number of different indicators, including: level of income, volatility of growth, 

trade, budget and current account balance, government size, standard of living, health and 

education expenditure, levels of democracy and corruption, etc. Their purpose is to 

analyze the existence of a size premium of countries measured in terms of the economic 

and socio-economic indicators just mentioned. The results they obtained vary depending 

on which indicator is considered but, can be summarized as follows: they find that small 

countries are richer, have larger governments, have less public debt, are more open to 

trade, have higher volatility growth rates, and don’t seem to see as many results as larger 
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countries, for their efforts on health and education. Additionally, they find that smallness 

is not necessarily associated with less democracy or more corruption. Contrary to their 

results, Rose (2006) performed  a similar analysis and concluded that country size does 

not really matter.  

Finally, the literature review focuses on the approach followed by Alesina and Spolaore 

(1997, 2003), either through their own work or the work from other authors, who applied 

a similar reasoning. They raise the question whether country size matters. Alesina and 

Spolaore (1997) pose a trade-off between the benefits of large countries (economies of 

scale, military superiority, etc.) and the costs of heterogeneity of preferences which 

accompanies larger populations. Alesina (2003) emphasizes how the trade-off can be very 

useful to debate about the role of borders and supra-national organizations, in particular 

the European Union. 

This same approach has been used by Desmet et al. (2011), who focused their model on 

Europe and identified the regions that have a higher propensity to secession, as well as 

those with a higher probability of joining. Interestingly, they found that the Basque 

Country in Spain has the highest propensity to separate, while Austria and Switzerland 

hold the highest probability of joining. Additionally, they applied their model to explain 

the break-up of Yugoslavia and showed how the cultural heterogeneity was one of the 

key factors for the destabilization of the country.  

Alesina and Wacziarg (1998) show again evidence that suggests that the relationship 

between country size and government size, as well as with openness is negative. These 

observations are consistent with Alesina et al. (2000), who views the country size as 

arising from the already mentioned trade-off: “large countries can afford to have smaller 

governments (and therefore lower taxes) and they already benefit from a sizable market 

which reduces their need to be open to trade. However, they must bear the cost of cultural 

heterogeneity”. Other authors, such as EPIFANI and GANCIA (2009), find empirical 

evidence that supports their arguments. 

However, Jetter and Parmeter (2015) question the results from Alesina and Wacziarg 

(1998), given that they use different data sources and different timeframes, therefore 

being the results not that obvious anymore. They believe the relationship between 

openness and government size is far from clear, although they don’t deny that country 

size might play an important role between these two variables.  
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All in all, it can be concluded that there is an open debate regarding country size, its 

advantages and disadvantages, as well as its relationship with the economic performance 

of a country. In this work, the focus is centered in Alesina and Spolaore (1997), as their 

trade-off constitutes one of the main references in the literature on this topic. In the next 

section, their model is explained, and further on it is discussed and interpreted. 
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3. Model of Alesina and Spolaore 

Alesina and Spolaore (1997) develop a model studying the number and size of countries 

in different political and economic circumstances. Particularly they focus on the trade-off 

between the benefits of large regions (economies of scale) and the costs of having to 

satisfy large and more heterogeneous populations. Overall the authors first analyze the 

number of countries in the optimal case of having a benevolent planner (normative 

analysis), then in a democratic world (positive analysis) and finally they consider the case 

of a self-interested dictator (positive analysis). In order to have a better understanding of 

the model, its main assumptions will be explained below.  

They consider several advantages of large jurisdictions. The financial contribution (taxes) 

needed to offer  public goods decrease with the population size, as a consequence of 

having more people that will contribute to finance the good. Furthermore, the size of 

markets is affected by the size of jurisdictions/countries. An extreme case would be 

autarky, where both the size of the market and the country are the same. Additionally, 

they argue that unexpected shocks are usually more expensive for smaller countries and 

highlight the importance of security (large countries are less likely to be attacked by a 

foreign country). However, these last two are not represented in the model. On the other 

hand, there are also disadvantages associated to the size. Larger populations tend to be 

more heterogeneous and thus likely to be harder to satisfy.  

Furthermore, they consider only one public good per country, to which they refer as the 

“government” doing reference to an ensemble of administrative and public policies. The 

population is distributed as in a segment between 0 and 1. The world needs at least one 

public good/government, thus minimum there will be one country N≥1, being N the 

number of countries in the world. Additionally, every government has a cost k and every 

individual has an income y and pays a tax ti. Therefore, the utility of an individual is 

defined as 

𝑈𝑖 = 𝑔(1 − 𝑎𝑙𝑖) + 𝑦 − 𝑡𝑖 

Where li represents the distance between an individual and the government. The model 

assumes that people who have similar preferences are likely to live close to each other. 

So li represents both the geographical and preference distance. The parameters a and g are 

both positive and represent the loss in utility when the government is far from the 

( 2) 
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individual (both geographically and from his/her preferences) and the maximum utility 

of the public good when li = 0, respectively. 

The last assumption is that country borders are endogenous, this means they are 

determined by the different relationships in the model, but individuals are immobile.  

The optimal number of countries 

In this case the authors consider a benevolent planner who chooses the number and size 

of countries in order to maximize the sum of individual utilities (aggregated utility). To 

do this the optimization problem is as follows: 

𝑚𝑎𝑥 ∫ 𝑈𝑖

1

0

𝑑𝑖 =  ∑ 𝑆𝑥[𝑔(1 − 𝑎

𝑁

𝑥=1

𝑙�̅�𝑥) + 𝑦 −  𝑡�̅�𝑥] 

Subject to 

∫ 𝑡𝑖 

1

0

𝑑𝑖 = 𝑁𝑘 

Where 𝑙�̅�𝑥 is the average distance to the government for an individual i in country x, 𝑡�̅�𝑥 

are the average taxes for an individual i in country x and S is the size of country x. As the 

population is distributed in a segment between 0 and 1, in equation 3 those are the limits 

of the integral, in order to maximize the aggregate utility. In the next step, Sx can be 

interpreted as all the individuals in country x, so when multiply by the utility of an 

individual, the sum of individual utilities for a country is obtained. Additionally, the sum 

of all the individual’s taxes must cover the production costs of the public good, and this 

is represented by the constraint. Given the number of countries N, 𝑙�̅�𝑥 is minimized when 

the government is located in the middle of the country. Thus, the average distance to the 

government is equal to Sx/4.  

 

Figure 3: Average distance to the government 

 

( 3) 

( 4) 
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Figure 3 represents the whole population as in a segment between 0 and 1. Understanding 

S like the size of a country measured by the population, then S represents the total 

population. Considering distance along the segment as geographic distance, if the 

government is located in the middle of the country (orange line), then the average distance 

to the government is S/4, as indicated in the figure. 

To maximize the individual’s utility, 𝑙�̅�𝑥 and 𝑡�̅�𝑥 need to be minimized. In equation 3 the 

average distance to the government is substituted by Sx/4 and the average taxes of an 

individual are substituted by Nk (see equation 4), keeping only the terms that want to be 

minimized, the following optimization problem is left: 

min
𝑔𝑎

4
∑ 𝑆𝑥

2

𝑁

𝑥=1

+ 𝑁𝑘 

Subject to 

∑ 𝑆𝑥

𝑁

1

= 1 

The authors also consider countries with the same size S=1/N. Therefore, substituting 

S=1/N in equation 5 and solving (calculating the first derivate with respect to N and that 

equal to cero) the following minimization problem: 

min
𝑔𝑎

4𝑁
+ 𝑁𝑘 

The efficient number of countries N*2 is obtained: 

𝑁∗ = ⌊√
𝑔𝑎

4𝑘⁄  ⌋ 

The basic reasoning behind these formulas is as follows: there is a given number of 

countries N and a social planner will locate the public good in the middle of each country 

to minimize distances. To maximize average utility, countries have the same size. Solving 

this problem, an optimal number of countries is obtained taking into account the trade-

off between average taxes and average distances.  

                                                           

2 N* is an integer. In any other case, it takes the value of the closest integer smaller than √
𝑔𝑎

4𝑘⁄ . 

( 5) 

( 6) 

( 7) 

( 8) 
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From the result it can be derived that N* increases with the benefits of the public good 

(g) and the costs of distance (a) and decreases with the cost of the public good. 

The equilibrium number of countries in a democratic world 

Now, we don’t consider the world as in optimal conditions anymore, but the decisions 

regarding border rearrangement and the location of the government are made by the 

democratic process of voting. 

In this section, two more assumptions are incorporated. The first one states that the 

location of the government in each country is decided by the vote of the majority and 

once the borders have been defined, then people can vote on the type of government. The 

second one states that everyone pays the same tax rate within a country. 

Furthermore, the authors define the democratic process for border rearrangement through 

three rules which are the following:   

1. Rule A: Any person at the border between two countries can decide which one to 

join, so no one is forced to live in a particular country. This also applies to regions 

at the border. 

2. Rule B: The borders of a country can be changed (either creating a new country 

or leading to the elimination of an existing country) if the majority of the citizens 

affected by this modification agree with it. 

3. Rule C: A set of individuals that belong to the same country and feel somehow 

connected to each other, can create a new country if all of them vote in favor of 

it. Therefore, this last rule contemplates the possibility of a secession.  

A configuration of N countries is A-stable if the borders of these countries are not affected 

or modified in any way under Rule A3. For this to happen, it is necessary that all countries 

have the same size. More specifically the authors demonstrate that an ensemble of N 

countries with the same size is stable under Rule A only if: 

𝑁 <  √
𝑔𝑎

2𝑘⁄  

As already explained, Rule A implies that any person in the border between two countries 

can decide which one to join. Thus, in order for a set of countries to be A-stable, any 

                                                           
3 Stable meaning that, under a small perturbation such as individuals moving to another country, the system 

will eventually go back to the original state. 

( 9) 
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individual in the border has to be indifferent between one country or another, therefore 

not openly willing to move to a different one. For this to be the case, the utility the 

individual gains, must be the same in both countries (U1 = U2). The authors prove that 

this conditioned is satisfied when: 

𝑆1𝑆2 =  2𝑘
𝑔𝑎⁄  

being S1 and S2 the size of the countries respectively. However, if the equilibrium was 

perturbated (e.g. people crossing to another country), there would be a smaller country 

with size (S – 휀) and a bigger country with size (S + 휀). The initial situation is A-stable 

only if the individual at the border always prefers the smaller country to the larger one 

(and therefore restoring the initial equilibrium). This implies the following: 

𝑈(𝑆 −  휀)  > 𝑈(𝑆 + 휀) 

Which leads to: 

(𝑆 − 휀)(𝑆 + 휀) >  2𝑘
𝑔𝑎⁄  

Doing the limit of 휀 tending to zero and considering that all countries have the same size 

(S = 1/N) the condition for countries to be stable under Rule A is reached: 

𝑁 <  √
𝑔𝑎

2𝑘⁄  

Furthermore, a configuration of N countries is B-stable if any proposition of creating a 

new country or eliminating an existing one is rejected by the majority vote in one or all 

the affected countries.  

One of the implications of this definition is that the configuration of N countries has to 

be stable under Rule A. This is so because a group of individuals would not vote for a 

border rearrangement if they knew it wasn´t going to be stable (meaning there would be 

people or regions that would want to change the borders again). Also, this implies it’s 

being talked about configurations of countries with the same size, as a different 

configuration would not be stable under Rule A.  

Additionally, the authors prove that to be in equilibrium under Rule B, the following must 

hold: 

( 10) 

( 11) 

( 12) 

( 13) 
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𝑁 = ⌊√
𝑔𝑎

2𝑘⁄ ⌋ 

In order to explain this, they consider the scenarios where, after voting for the 

rearrangement of the borders, there are either (N+1) or (N-1) countries. In the first case, 

if we go from N countries to one more, there would be more countries than before, each 

of them smaller. Therefore, people would have to pay more taxes (because there are less 

people to finance the public good) but on exchange, the average distance to the public 

good is reduced. An individual would only vote for this border movement, if the benefits 

from being closer to the public good are greater, compensating for the tax increase. To 

prevent this situation from having place, the authors prove that there is a majority of 

people that would vote against the creation of a new country if: 

𝑁(𝑁 + 1) ≥  
𝑔𝑎

2𝑘⁄  

In an analogous way, the shift from N to (N-1) countries implies that in the new situation 

there are less countries, each of them bigger. Therefore, people would have to pay less 

taxes, as the cost of the public good can be divided among more people, but on the other 

hand, the average distance to the public good increases. Again, individuals would only 

vote to eliminate one country if the benefits of paying less taxes are greater, compensating 

for the increase in distance to the public good. The authors prove that there is at least one 

country that would vote against it if: 

𝑁(𝑁 − 1) ≤  
𝑔𝑎

2𝑘⁄  

Lastly, Rule C is considered, which allows for unilateral secessions. A country is C-stable 

if it is not modified under Rule C. That is, there are no individuals willing to break away 

and form a new country. The authors prove that a country of size s is C-stable if: 

𝑠 ≤ (√6 + 2)√𝑘
𝑔𝑎⁄  

To understand this, we consider a portion z of the population that would consider breaking 

away, being z < s/2. A secession would only take place if the least well-off people in the 

original country, are not worse-off by breaking away and creating a new country. To 

prevent this, the utility of these individuals must be inferior breaking away than in the 

original country. Expressing this reasoning with formulas, the expression number 15 

would be obtained. Therefore, countries that are too large, cannot be C-stable because 

(14) 

(15) 

(16) 

(17) 
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there would always be some individuals so far away from the public good, that they would 

break away and be better-off, despite the increase of taxes. Both N and N* are C-stable. 

One of the main points of this paper is that the efficient number of countries (N*) is 

smaller than the stable one (N), and that the efficient number of countries is not B-stable, 

and therefore not stable. This can be explained by the “imperfection” of the majority 

voting, as the authors called it. That is, when voting, the individuals close to the borders 

(and far away from the public good) obtain a low level of utility, which is not 

compensated given that everyone pays the same taxes. Therefore, they would vote to 

leave without considering the general loss of efficiency. So, in the majority voting 

equilibrium there are more countries, each of them smaller, compared to the optimal 

equilibrium. However, it can also be derived from here, that the stable number of 

countries is not efficient. 

In order to find a possible solution to this problem, the authors contemplate the use of 

compensation schemes. The idea is to compensate those individuals close to the borders, 

so that they would vote against creating a new country and the efficient number of 

countries could be sustainable. This compensation would consist on either paying less 

taxes or receiving a positive transfer. As already mentioned, the vote regarding the 

location of the public good takes place after the borders are established. Now it is also 

assumed that after deciding the location of the public good, individuals vote regarding the 

compensation schemes. However, this order of decisions raises a kind of “time problem”. 

It could be that first (before the borders are established) a majority preferred a certain tax 

policy (which includes the compensation schemes) which would enforce a certain country 

size. But, after the country was created, the tax policy could be changed. To prevent this, 

a simultaneous voting regarding the various aspects would be needed. To sum up, there 

are some timing and feasibility problems that make difficult the implementation of a set 

of compensatory schemes that could support the efficient number of countries. In 

addition, other issues should be considered such as the cost of managing these 

compensations or the capability of the population (income) to cover these costs. 

The number of countries in a world of dictators 

When referring to dictators, here a distinction has to be made. A social planner would be 

a dictator that maximizes everyone’s utility. However, this section refers to dictator as a 

self-interested individual who maximizes rents. The authors refer to it as Leviathan. 
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Leviathans also face a trade-off between the benefits of economies of scale and the costs 

of having heterogeneous populations. So, in an extreme case there would be a Leviathan 

who doesn’t care for his population and would only offer the minimum service (one 

public good) and would try to increase the taxes as much as possible. However, this 

situation is not very likely to happen. Even Leviathans that are partially or totally 

indifferent to the needs of its people, will probably guarantee a minimum level of utility 

at least to a part of them, in order to avoid insurrections. This part of the population, for 

whom the Leviathan cares, is designated by the parameter δ in the model and they will 

receive a minimum level of utility when the number of countries is the max [1, Nδ], where: 

𝑁𝛿 =  √𝑎𝑔𝛿 2𝑘⁄  

When δ is low, this means the Leviathan wants to benefit as much as possible from 

economies of scale and doesn’t really consider the different preferences from the 

population. In this scenario, countries tend to be bigger. In fact, when δ is smaller than ½, 

the number of countries is smaller than the optimal number N*, and for any δ smaller than 

1, there are less countries than in a democratic world. In any case, if the fraction δ of the 

population is too small, the dictator might have to face insurrections, leaving two options: 

Either using its military force to overcome the insurrection, or increasing δ. 

When δ increases, Leviathans give more importance to the population’s preferences, as 

heterogeneous as they might be, than to economies of scale. When δ is bigger than 1/2, 

the number of countries is bigger than the optimal N*, and only when δ=1, there are as 

many countries as in a democratic world. The general conclusion of this section is that, 

in a world of dictators there are fewer countries, and therefore each of them with a bigger 

size.  

Economic integration 

If we consider a country that is completely closed to the rest of the world from an 

economical perspective, that is, under autarky, the size of the market and the size of the 

country are the same. However, if we consider a country with an open economy, then the 

size of the country does not determine the size of the market. Therefore, if small countries 

can freely trade without any barriers, then the advantages of large countries are partially 

lost. The authors argue that a higher level of economic integration should lead to 

secessions, as the benefits of size are not as important anymore.  

(18) 
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In the contrary, the incentives of small countries to break away would be much smaller if 

that meant they would have more barriers to trade outside their borders, and thus reducing 

the size of their markets. 

The two main conclusions that Alesina and Spolaore make, which are also two of the 

main implications of their whole model are: Firstly, the number of countries in 

equilibrium increases with the level of economic integration, and secondly, 

democratization leads to secessions. But of course, both size and the level of integration 

are connected. The higher the economic integration, the smaller the countries can be, but 

at the same time, smaller countries will need more integration in a globalized world. This 

topic will be further discussed in more detail in further sections.  
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4. Interpretation 
 

* Important note: the interpretation is based on the model of Alesina and Spolaore, the thoughts 

of other authors which are cited and partially on the personal opinion of this Thesis’s author. 

In this section, a deeper analysis on topics around the model of Alesina and Spolaore4 is 

done. Firstly, it is worth talking about public goods, considering it is one of the focal 

points of the model. A public good has certain characteristics: it is non-rival and non-

excludable. That is, no one can prevent another individual from using a public good. In 

addition, somebody’s consumption of the good, does not diminish everyone else’s 

chances of consuming the good too.  

In the model, the location of the public good is a relevant aspect, being the distance from 

each individual to it, one of the variables that determines the level of utility. Therefore, it 

can be argued that the model is not representing any kind of public good, but one where 

the distance matters. For instance, the military forces of a country are a public good. 

Nevertheless, they don’t fit in the model, given that it can be considered that an army 

protects all the borders of a country, thus it doesn’t matter where an individual is, because 

everyone is equally protected. That is, everyone receives the same level of utility 

independently of the location of the army. Another example of a public good which is not 

represented by the model could be the national air space. It is composed of the part of the 

atmosphere located above a country. Here the distance doesn’t play any role, as we all 

have equal access to the air above us, and no one can buy the air or locate it in a particular 

place. But, as the laws of a country apply, for example once a plane is above a country, it 

is still considered a kind of public good. A last example could be brought by newer 

technologies, such as Open Source Software, which everyone that has a computer can 

access, no matter where the individual is.  

On the other hand, there are public goods, for which distance does play a part. Examples 

of these could be national parks, police offices, roads, the public radio and TV, etc. Any 

of these could be represented by the model of Alesina and Spolaore. It is not the same to 

have good access to roads such as highways, which mean you are well communicated and 

can travel more efficiently, than to live apart, where maybe you only have direct access 

to local roads which cover many kilometers before you can access a high-speed lane. Still 

                                                           
4 As Alesina and Spolaore have written other papers too, to avoid confusion every mention to their model 

in this work refers particularly to the model explained in section 3. 
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this is probably not the best example as nowadays the road infrastructure is usually well 

extended over the geography. A better example could be the police offices, given that 

having one close, means someone can benefit from its protection in the area, while not 

having one close means an individual cannot benefit as much from the security it 

provides. Therefore, the above reflection supports the idea that not every public good is 

represented by the model. 

On top of that, some public goods represent better than others the main trade-off of the 

model. Local public goods are perhaps not the best example. But take for instance the 

negotiation of public policies. It could be a country negotiating in an international climate 

change meeting or an international trading agreement. On the one hand, larger countries 

could have more negotiating power, they could be more influential in the final decisions. 

They might have more resources than smaller countries to face the impact or 

consequences of the new agreements made and have more taxpayers to face the costs. 

And still, it is in everyone’s interest to regulate these aspects (e.g. trade or climate change) 

because without a collective agreement on climate change, countries’ industries would 

just continue to pollute the environment with no limit and without trading agreements, 

there could be unfair competition or countries taking advantage. So, as much as these 

agreements also come with restrictions, countries are willing to comply by them because 

everyone is better off with them. However, the other side of the trade-off is the different 

preferences of countries regarding the details of the agreements, its limits, its scope, 

timeline, etc. So, the more countries are involved in this kind of international agreements, 

the harder it is to satisfy everyone’s preferences. 

The same trade-off can be observed in the most basic matter, the rule base order. Without 

the existence of states that define a law and institutions, everyone would be on its own 

anarchy, it would be everyone against everyone. So, for the benefit of all, it is necessary 

to have a rule base order. People are better off with a constitution or a set of common 

rules that provide safety against an everyone-against-everyone situation. It is in the end a 

kind of “insurance”. Therefore, even if these common rules prevent us from being 

completely free and doing whatever we want, people are willing to live under these rules 

for the safety they provide. However, the same problem as in the previous example arises 

when trying to satisfy everyone. Some people will prefer a certain rule base order, and 

others will prefer a different one. 
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Furthermore, one of the main implications of the model concerns the difference between 

the efficient number of countries (N*) and the stable number of countries (N). The authors 

conclude that in equilibrium the number of countries tends to be above the efficient 

number. As they explain, this is due to the vote of those close to the borders who receive 

a lower level of utility, and given that everyone pays the same taxes, they are not 

compensated and will vote to break away.  

In order to fully understand this, let’s take a real example, for instance Spain. Spain is 

organized in 17 autonomous regions or communities, two of which are the Basque 

Country and Catalonia. These two in particular manifest secessionist desires. In a country, 

the more taxpayers, the lower it will be the cost per capita to finance the public good. 

Therefore, both Catalonia benefits from the Basque country being part of Spain and 

contributing with their taxes, and the other way around with the Basque Country with 

respect to Catalonia. So, in the hypothetical situation where Catalonia decided to break 

away from Spain, they would be only considering their own interests without taking into 

account the positive externality they represent for the rest of regions in Spain. This topic 

is connected to economies of scale. When a region is part of a country, all the other 

regions in that same country benefit from it (there are more taxpayers). But when someone 

decides to break away, they are not considering the aggregate loss of efficiency for the 

country, because they don’t take into account that the other regions also benefit from 

them. Therefore, it’s a matter of positive externalities, that could explain the difference 

between the stable and the efficient number of countries.  

Moreover, Alesina and Spolaore (1997) analyze what happens to the optimal size of 

countries when the environment conditions change. Firstly, they consider an ideal 

scenario with a social planner that maximizes everyone’s utility, then a democratic world, 

next the case of a self-interested dictator and finally the effect of various levels of 

economic integration. Regarding this last point, as already mentioned they predict that in 

a more globalized world it is easier to trade, the benefits of country size are not as relevant 

anymore, and thus the optimal size of countries should or could be smaller. If  Europe is 

taken as an example, being a member state of a political and economic organization such 

as the European Union and being integrated in its trading network, can facilitate smaller 

nations to break away, as they can still benefit from its market (O'Rourke 2017). The 

European integration gives the perfect incentive to become independence, given that even 

if a country is small, its economy won’t be isolated but exactly the opposite, having access 
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to the immense opportunities the European market provides and supporting Alesina and 

Spolaore’s arguments. It is not surprising then, that regions like Scotland or Catalonia 

(both with secessionist desires) have manifested in numerous occasions their desires to 

remain as part of the EU after an hypothetical independence (Gunn and Schmidtke 2015; 

O'Rourke 2017; etc.).  

In fact, during the Scottish referendum in 2014 it was argued that the independence was 

the only way for Scotland to remain in the European Union (Gunn and Schmidtke 2015) 

and during the Catalan National Day demonstration in 2011, the slogan “Catalonia, a new 

state in Europe” was used (K. Bourne 2014). However, their speeches about remaining in 

the European Union have been taken aback by those who affirm that Catalonia would 

have to be recognized as a country by all the other state members, including Spain and 

would have to negotiate the conditions to access the EU’s trade. 

Angela K. Bourne (2014) studied the research question: “to what extent is European 

integration an opportunity or a constraint for contemporary secessionist movements and 

their opponents?”. Overall, she concluded that the EU seems to provide more constraints 

than opportunities for the pro-independence groups. Her article also shows how 

arguments about Europe have been largely used to support or reject secessionist 

movements.  

An alternative to secessions could be the decentralization of the government, allowing 

those regions that claim to have different needs, to make decisions locally (O'Rourke 

2017). Alesina and Spolaore (1997) also consider decentralization as a possible answer 

to the main trade-off of their model, but without doing a deep analysis. Indeed, it makes 

a lot of sense. If a country is facing some kind of separatist movement, giving those 

groups or regions the power to make some of the decisions that matter the most to them, 

could contribute to calm down their independence aspirations while at the same time they 

still benefit from the economies of scale (from being part of a larger nation). 

If we take Spain again as an example, Spain has a decentralized government model, which 

allocates the power between the central State, 17 autonomous communities or regions and 

two autonomous cities (Ceuta and Melilla). Each of these autonomous regions has its own 

parliament, its own government and its own courts of justice, apart from those of the 

Central State. Among the different regions, Catalonia traditionally had one of the highest 

degrees of autonomy. Unlike other regions in Spain, Catalonia can manage the prisons in 
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its territory, they have their own police, the Mossos d’Esquadra, (the Basque Country is 

the only other region with its own police), due to their financing model it is one of the 

regions that receives the most resources from the State, they have control over the 

education and healthcare systems, etc. 

Apparently, it seems like Catalonia enjoys a quite high degree of autonomy, and there are 

indeed many decisions that are made locally. And even so, it does not appear like their 

claims for independence have been satisfied at all but, given the incidents that occurred 

the last October 20175, it looks like right the opposite. In theory, a decentralization 

strategy sounds like a very reasonable alternative to a secession. Therefore, what reasons 

could explain that, in the practice, it does not seem to work?  

Will Kymlicka’s (2005) work (as cited in Gunn and Schmidtke 2015) collects this 

paradox. He argues that on the one hand, decentralization could work as an alternative 

for minorities that feel different, but on the other hand, a higher degree of autonomy can 

“reinforce the belief that the group is able and rightfully entitled to secede and exercise 

full sovereignty”. Similarly, Wayne Norman (2001) (as cited in Gunn and Schmidtke 

2015) also distinguishes the two faces of decentralization, arguing that as much as 

recognizing a minority by giving them the power to make some decisions might 

contribute to make them “feel more at home” in their own country, it might also have the 

opposite effect by reinforcing the national identity of these minorities and therefore, 

weakening “ their attachment to the larger state”. 

Thus, the consequences of a decentralization strategy are pretty much unpredictable. 

From an economic perspective it makes sense, but when other variables such as the 

national identity or the feeling of (un)fairness, which are very hard to control, come into 

play, the results can hardly be planned. 

The EU poses an interesting case to study the main trade-off of the model. Take for 

instance the Euro as a common currency. On the one hand, a common currency facilitates 

to take advantage of economies of scale, it makes trading easier among the member states 

and protects countries against the devaluation of their local currency. On the other hand, 

the more countries there are in the EU, the more heterogeneous are the preferences 

                                                           
5 The violence and protests that followed the Referendum of October 2017 in Catalonia. 
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regarding a common monetary policy, which cannot be adapted to the specific needs of 

every country (Alesina 2003).  

A particular case in the European Union is United Kingdom. Even though they are part 

of the EU since 1973, they have never adopted the Euro as their currency. Among other 

reasons there might be, it is partially due to the heterogeneity of their preferences, with 

respect to the rest of countries in Europe. Being part of the EU, allowed them to benefit 

from economies of scale and to access the common market. But UK decided to maintain 

their financial independence for economic and cultural reasons. The Pound is a national 

symbol for them and on top of that, one of their most important economic partners is the 

United States of America, where they use dollars. Therefore, a “one-size” policy for 

everyone didn’t seem to fit well for UK. And the greater the distance between their 

preferences and the EU’s policies, the less utility they obtain from them. It seems like this 

end of the trade-off was more important for them, leading to the final break up of UK 

with the EU.  

Wacziarg and Alesina (1999) argue that the EU is not only a free-trade market but, over 

the years it seems to be getting closer to a political union. Nowadays, the European 

institutions have rights in many matters, that in the rest of the world belong to national 

politics. From monetary and market policies, to energy and transport, even education. In 

a globalized world with global markets and huge volumes of trade, a certain degree of 

supra-national policies and public goods is definitely needed. However, as Alesina et al. 

(2000) mention, more economic integration, also comes by with a certain political 

disintegration. This means, if small countries can prosper and benefit from the advantages 

of global markets, there is less need for a political union. This way the minorities in the 

EU could benefit from large markets, without having to share common policies with 

others, whose interests might be completely different (Wacziarg and Alesina 1999). 

Indeed, Wacziarg and Alesina (1999) go to the point of claiming that in certain areas 

Europe has gone too far into the centralization of matters without actually having reasons 

(e.g. economies of scale) to do so. 

In general, it can be seen that the model of Alesina and Spolaore, and especially their 

trade-off can be very useful to discuss quite controversial topics, such as, borders, 

independentism or the EU policies. It is especially instructive, when studying the two 

sides of these matters, though logically the model does not provide a specific solution, as 

that would be a very complex aspiration. Obviously, the model has been interpreted in a 
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very broad manner, as the model itself has many assumptions that would make very hard 

a direct application of it. Another limitation of the model could be the way in which 

heterogeneity is measured. When joining the geographical and the preference perspective, 

that does not really account for other types of heterogeneities. In real life, one can be very 

“close” to a public good, without actually obtaining a high utility from it, if it doesn’t 

satisfy one’s preferences.  In the next section, a quantitative analysis is performed to find 

some empirical evidence for one of the topics discussed, namely the economic integration 

and its consequences. 
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5. Empirical study 

As said, one of the main implications of Alesina and Spolaore (1997) is the following: 

“The equilibrium number of countries is increasing in the amount of economic 

integration”. Economic integration allows small countries to seek the security of being 

part of a larger group. Therefore, theoretically the more open and globalized a country is, 

the smaller its optimal size can be. The aim of this section is to perform a quantitative 

analysis on whether this idea is indeed supported by data. 

There are several contributions in this analysis with respect to similar ones that can be 

found in the literature, in particular with respect to Alesina et al. (2000), a paper 

belonging, among others, to the same authors of the focal model considered in this work. 

Firstly, many of previous empirical studies were not performed recently and they use data 

from past periods (Ulaşan 2012). In particular, Alesina et al. (2000) used data from 1960 

to 1989. In this work, the data has been compiled, when it was available, from 1960 to 

2017. Secondly, Alesina et al. (2000) only considered trade volume to measure a 

country’s “openness”. In this work, several measurements for this variable are taken into 

account by including two additional trade policy measures.  

5.1 Variables 

Openness: From Alesina and Spolaore (1997) it is derived that the correlation between a 

country’s openness and country size should be negative. Indeed, this statement is 

supported by the literature on the topic (M. Sabra 2016; Alesina et al. 2000; etc.).The 

openness of a country has been measured from two different perspectives: trade volume 

and policy measures. Although it is easier to find data for trade volumes and it is usually 

available for more countries, policy measures have been also included as they have a 

direct impact on trading. 

In terms of trade volume, openness has been measured as the sum of exports and imports 

over the GDP (trade openness). A country can have a trade surplus or deficit, but the 

difference is not considered when taking the sum of exports and imports. In terms of 

trading policies with tariff and non-tariff barriers (Owti and Owqi). Tariff barriers are 

those related with tariffs that must be paid over imports and non-tariff barriers can for 

instance include quantity restrictions or extra payments (Savvides 1998). Both types of 

measurements can be found in the literature connected with trade, which allows to 

compare the results from this analysis with previous findings. 
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Country size: It has been measured in terms of GDP and in terms of population. These 

have been taken as proxy variables to measure country size, as they have been widely 

used in the past literature. The variables have been transformed to a logarithmic scale to 

improve the linear relationship between them, which allows interpreting the parameters 

of the linear model in terms of elasticities (ln GDP and ln Population where ln stands for 

natural logarithm). 

Growth: The proxy to measure growth is the GDP per capita growth.  

5.2 Data 

The data has been collected for 25 countries for the period from 1960 to 2017. The 25 

countries have been selected in order to make them somehow comparable. That is, all of 

them are considered developed countries or at least have medium-strong economies. All 

data except the tariff and non-tariff barriers has been averaged between 1960 and 2017, 

when it was available. For some of the countries in the sample, the data corresponding 

with certain years was not found. Table 1 shows an overview of the variables used. 

Name Source # Observations Mean Std. Dev. 

Trade Openness WB 25 0,55819531 0,28562593 

Growth WB 25 2,24663425 0,6506871 

Ln Population WB 25 16,9079119 1,44337438 

Ln GDP WB 25 27,0095123 1,19117923 

Ln per capita GDP WB 25 9,59268657 0,88515516 

tariff barriers BL 24 0,06620417 0,07331434 

non-tariff barriers BL 23 0,12026087 0,12026087 

Table 1: Overview of the variables 

The data for the measures of growth, country openness and country size were obtained 

from the World Bank (WB).  The policy measures were obtained from the Barro and Lee 

data set (1994). Robert J. Barro and Jong-Wha Lee used data from the United Nations 

Conference on Trade and Development (UNCTAD) to build two overall measures of 

trade barriers, which are the ones that have been taken for this work: 

Owti: Own-import weighted tariff rates on intermediate inputs and capital goods (tariff 

barriers). 

Owqi: Own-import weighted non-tariff frequency on intermediate inputs and capital 

goods (non-tariff barriers). 
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5.3 Methodology 

The data was analyzed with the statistical software R Studio. First, the matrix of 

correlation was calculated, and then the different measures for country openness were 

estimated using simple linear regressions. The general model is as follows: 

OM = β0 + β1 * SIZE + β2 * GR + error 

Where OM is the country openness, SIZE is the country size and GR is the GDP per 

capita growth. When combining the different measures for each variable, the following 6 

equations are obtained: 

Trade Openness = β0 + β1 * Ln Population + β2 * GR + error 

Owti = δ0 + δ 1 * Ln Population + δ 2 * GR + error 

Owqi = α0 + α 1 * Ln Population + α 2 * GR + error 

Trade Openness = β0 + β1 * Ln GDP + β2 * GR + error 

Owti = δ0 + δ 1 * Ln GDP + δ 2 * GR + error 

Owqi = α0 + α 1 * Ln GDP + α 2 * GR + error 

 

5.4 Results 

Table 2 shows the results of correlating openness, growth and country size. Considering 

first the trade volume perspective, trade openness is positively correlated with growth and 

negatively correlated with both measures of country size, being this last two significant. 

This supports the idea that when a country is more open to the world, its growth is less 

determined by its size, and it is consistent with the implications of Alesina and Spolaore 

(1997). 

When trading policy is considered as a measure of openness, non-tariff barriers are 

positively correlated with both growth and with the two measures of country size, though 

only the coefficient for the ln Population is significant. These findings are also consistent 

with Alesina and Spolaore (1997), as they imply that the smaller a country, the less 

barriers to trade it has. On the other hand, tariff barriers are negatively correlated with 

growth and the ln GDP and positively correlated with ln Population. This result makes 

partially sense, as the more tariff rates there are, the more difficult is to trade, limiting the 
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growth. The relationship with country size is not fully clear, as there are opposite results 

for both measures. 

  

Trade 

Openness Owti Owqi Growth LnPop LnGDP LnPcGDP 

Trade 

Openness 1.00E+07       

Owti -0.3039604 1.00E+08      

Owqi 0.1314868 0.17442871 1.00E+08     

Growth 0.3043856 -0.21508828 0.32053551 1.00E+07    

LnPop -0.4559687 0.09787616 0.49390844 0.1357872 1.00E+08   

LnGDP -0.4318112 -0.34378569 0.01145576 -0.0793297 0.78476267 1.00E+08  

LnPcGDP6 0.1441410 -0.60972686 -0.7721120 -0.3329342 -0.5237595 0.11337630 1.00E+07 

Table 2: Correlations matrix 

In general, only the results for trade volume are significant7. Tariff barriers have declined 

over the last 20 years (Savvides 1998). After the liberalization of trade (in the case of 

many countries) between 1980 and 1990, the tariff rates are no longer that different 

between countries (Ulaşan 2012). Therefore, perhaps it does not make sense to study this 

variable in recent years, having non-tariff barriers more relevance nowadays. Figure 4 

shows a correlation matrix, where the different intensity of the colours allows to see the 

level of significance at first glance. 

 

Figure 4: Graphical representation of the correlation matrix 

                                                           
6 LnPcGDP stands for the natural logarithm of the GDP per capita. 
7 The coefficients are significant when they are larger than 2/√𝑛 in absolute value, being n the size of the 

sample. In this case n=25, therefore the coefficients above 0,4 are significant. This is a simplification that 

facilitates the interpretation, but there are other ways of doing it, like using the t-Student contrast. 
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In order to take a closer look at the openness measured as the ratio of exports plus imports 

over GDP, some conditional correlations have been performed (Table 3). 

 

Condition 1 
Country size 

measure 

Correlation 

between openness 

and growth 

Condition 2 

Country 

size 

measure 

Correlation 

between growth 

and country size 

Smaller countries 

Country size < median 
Ln Population 0.39460557 Less open 

Trade openness < median 

Ln 

Population 0.45534059 

Ln GDP 0.65384123 Ln GDP 0.54143790 

Larger countries 

Country size ≥ median 
Ln Population 0.181633261 More open 

Trade openness ≥ median 

Ln 

Population 0.18371578 

Ln GDP -0.20181874 Ln GDP -0.38154896 

Table 3: Correlations matrix under certain conditions 

As table 3 shows, the correlation between openness and growth is significant for smaller 

countries and not for larger ones, for both measures of country size. Smaller countries are 

here understood as those for which its measures of ln population and ln GDP are below 

the full sample median. The larger countries are the rest. The same reasoning applies 

when differentiating between more open and less open countries. When considering the 

condition 2, the correlation between growth and country size is only significant for less 

open countries, for both measures of country size. These findings imply that the growth 

of a country is less connected with its size when countries are more open to trade, which 

can be understood as the benefits of large countries (when it comes to economic 

performance) are partially lost with a higher economic integration. This is consistent with 

Alesina and Spolaore (1997). 

Table 4 presents the results for the regressions performed with averaged data for the 

period 1960-2017. For each measure of country size, there are three different results, 

according to the three different country openness measures. TB and NTB stand for tariff 

barriers and non-tariff barriers respectively. The values in parentheses represent the t 

statistics. 

The residual standard errors are quite low, and the results are significant at least at 10%. 

The R2 8are not too high, which means the independent variables behaviour can only 

explain a small proportion of the variation of the dependant variable. The p-values are 

                                                           
8 The R2 or coefficient of determination indicates the proportion of the variation of the dependent variable 

that can be explained by the variation of the independent variable. Therefore, the higher the better. 
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only significant (when p-value < 0.05) in three cases, which means that for those three 

we can reject the null hypothesis. 

Looking at the coefficients itself, the relationship between country size and country 

openness is negative (as predicted by Alesina and Spolaore (1997)) for regressions 1 and 

4. In general, the results for openness measured as trade volume seem to be more 

consistent with the model than when taking policy measures. The relationship between 

country openness as trade volume and growth is positive in both cases. Regarding tariff 

and non-tariff barriers, it makes sense that the more barriers there are, the less open a 

country is. In this case most of the coefficients are positive, which suggests that the 

smaller a country, the less barriers it will have. 

From a statistical perspective the most significant regression is number one. Focusing on 

this one if we consider a hypothetical country, an increase of 1% in country size leads to 

a decrease in trade openness of 0,001. An increase of 1 unit in growth leads to an increase 

of 0.164 in trade openness. Similarly, when considering the Ln of GDP, the results follow 

the same pattern. On the other hand, a decrease of 1% in country size, leads to a decrease 

of 0.00057 of non-tariff barriers. In general, the results are more significant when taking 

the ratio of exports and imports over GDP and the ln of population rather than the GDP. 

Dependant 

variable: 

Country 

openness 

Ln Population  Ln GDP 

(1) 

(EX+IM)/GDP 

(2) 

TB 

(3) 

NTB 

 

(4) 

(EX+IM)/GDP 

(5) 

TB 

(6) 

NTB 

Intercept 
1.885 

(3.212) 

0.016 

(0.09) 

-1.033 

(-2.675) 
 2.947 

(2.414) 

0.716 

(2.165) 

-0.356 

(-0.404) 

Country size 
-0.100 

(-2.908) 

0.006 

(0.603) 

0.057 

(2.596) 
 -0.098 

(-2.230) 

-0.022 

(-1.824) 

0.010 

(0.319) 

Growth 
0.164 

(2.142) 

-0.025 

(-1.089) 

0.078 

(1.590) 
 0.119 

(1.477) 

-0.027 

(-1.222) 

0.089 

(1.549) 

Statistics        
Adjusted R2 0.285 0.063 0.262  0.1926 0.0983 0.018 

Residual 

standard error 
0.2415 0.07429 0.1497  0.2566 0.0696 0.1727 

p-value 0.0095 0.5078 0.0185  0.0365 0.1298 0.3214 

# Obs. 25 24 23   25 24 23 

Table 4: Regressions for country openness 
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5.5 Evaluation of the model 

When running a regression, it is important to analyse whether the model fits well to the 

given data. So far, the R2, the p-value and the Residual Standard error have been checked. 

However, going one step further and studying the residuals could also reveal new patterns 

or findings. The residual is the difference between the observed value (the data one has) 

and the predicted value (the one obtained as a result of the regression). For each piece of 

data, there is a residual. Based on the p-value and the R2, regression number one is the 

most significant one. Therefore, a deeper model diagnosis has been done for regression 

number one. 

Normality 

Figure 5 presents a Normal Q-Q plot, which is used to verify the normality assumption. 

If the residuals follow a quite straight line, one can assume that the data is Normally 

distributed. In this case, the residuals are lined well at the beginning, but at the end there 

are some considerable deviations from the straight line. This could mean the sample data 

is skewed.  

 

Figure 5: Q-Q Plot 

Linearity 

Figure 6 shows the residuals on the y-axis and the model predicted values on the x-axis. 

It is used to study whether the residuals have a non-linear behavior. If the residuals are 

equally and randomly spread around the horizontal line, this means there are no non-
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linear relationships and a linear regression model is appropriate in this case. Otherwise, a 

non-linear model would be better. In Figure 6 one can see that there is not a clear pattern, 

and the residuals distribution seems random enough, although with some minor nuances. 

Therefore, the model is considered valid in terms of linearity. 

 

Figure 6: Residuals vs. Fitted 

Homoscedasticity 

The Scale-Location plot is used to check the assumption of homoscedasticity, that is all 

distributions have equal variance.  

 

Figure 7: Homoscedasticity 
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One can assume this is true when there is a line and the points are equally and randomly 

spread around the line. In Figure 7, the points seem to be randomly spread, and therefore, 

this assumption is meet. 

 

Influential observations 

Sometimes there are observations that can be particular because they are extreme cases 

for instance. However, not all extreme values are influential. Some might just follow the 

same trend as the majority and they don’t really affect the regression line (they are not 

influential), but others can be very influential, affecting the results if we don’t include 

them.  

In this case, what matters is not the points pattern, but those points in the right-hand 

corners of the graph, which is where a point can be influential. In particular, it is the points 

beyond the red dotted line, called Cook’s distance, the ones that affect the regressions 

result. Therefore, removing them could severely change the outcome. 

In Figure 8, most of the points are inside the Cook’s distance. However, observations 

number 16 and 17 are clearly influential. Therefore, the analysis has to be repeated 

without these two influential observations. 

 

Figure 8: Influential observations 
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Having checked the four diagnosis graphs, all the analysis is repeated but without the 

observations 4, 16, 17 and 18 (these ones differ the most from the rest), that correspond 

with Belgium, India, Ireland and the Netherlands, respectively. 

5.6 Results after diagnosis 

Using the same methodology as before, the whole analysis has been repeated. The results 

are only briefly commented, as the intuition is the same as before. Table 5 presents the 

results for the correlations between the variables. In this case, both measures of country 

size are negatively correlated with the three measures of country openness. Therefore, the 

results for barriers are not consistent anymore with the implications of the model from 

Alesina and Spolaore.  Moreover, now growth appears negatively correlated with the 

three measures of openness.  

  
Trade 

Openness Owti Owqi Growth LnPop LnGDP LnPcGDP 

Trade 

Openness 10.000.000       

Owti -0.3375204 100.000.000      

Owqi 0.1141838 -0.1243620 100.000.000     

Growth -0.1487022 -0.2904836 -0.0240383 100.000.000    

LnPop -0.7001247 -0.0600409 -0.1164149 0.14105288 100.000.000   

LnGDP -0.4668419 -0.4223317 -0.1225060 0.06249276 0.88879680 100.000.000  

LnPcGDP 0.4842897 -0.7657919 -0.0610734 -0.1705375 -0.1720566 0.29288233 100.000.000 

Table 5: Correlation matrix (after diagnosis) 

The Figure 9 presents the different scatter plots for the different correlations.   

 

Figure 9: Correlation graphics (after diagnosis) 
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In general, it can be seen that most of the variables do not have strong correlations 

between each other. 

Finally, Table 6 presents the results of the regressions for openness. Looking at the 

statistics, for some of the regressions there is an improvement, but overall there are no 

big changes regarding the fit of the model to the data. Attending to the estimated 

coefficients, the results are worst than before. 

Dependent 

variable: 

Country 

openness 

Ln Population  Ln GDP 

(1) 

(EX+IM)/GDP 

(2) 

TB 

(3) 

NTB 
 

(4) 

(EX+IM)/GDP 

(5) 

TB 

(6) 

NTB 

Intercept 
2.129 

(5.313) 

0.177 

(0.747) 

0.168 

(0.937) 
 2.306 

(2.897) 

0.812 

(2.341) 

0.228 

0.800 

Country 

size 

-0.096 

(-4.086) 

-0.001 

(-0.087) 

-0.004 

(-0.466) 
 -0.064 

(-2.220) 

-0.024 

(-1.922) 

-0.005 

(-0.499) 

Growth 
-0.017 

(-0.301) 

-0.041 

(-1.228) 

-0.002 

(-0.082) 
 -0.040 

(-0.569) 

-0.038 

(-1.253) 

-0.002 

(-0.118) 

Statistics        
Adjusted 

R2 0.436 0.085 0.013  0.232 0.159 0.015 

Residual 

standard 

error 

0.1332 0.078 0.0546  0.1639 0.071 0.0546 

p-value 0.0022 0.47 0.8936  0.0926 0.088 0.8799 

# Obs. 21 20 19   21 20 19 

Table 6: Regressions for openness (after diagnosis) 

Final comments 

The data analysis performed suggests that the correlation between country size and 

country openness is negative, although this relationship is not always fulfilled. The results 

allow to observe a small tendency: small countries tend to rely on openness as a way to 

grow and minimize the possible limitations they might have given their small size. This 

tendency is consistent with Alesina and Spolaore (1997). However, the results are not 

very significant, so nothing more than just a small tendency can be claimed.  

Other similar studies that can be found in the literature (Alesina et al. 2000; M. Sabra 

2016; etc.) suggest a stronger and more clear relationship between the used variables. The 

difference between their results and this work’s results, as well as the limitations of the 

analysis itself might be given due to the different proxy variables used as measures. For 

instance, when taking the natural logarithm of population as a proxy for country size, 
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Argentina is considered a large country (among the 25 countries and when separating 

them according to the median of the sample). But when the natural logarithm of the GDP 

is taken, then Argentina is considered a small country. Also, the deviations might be given 

to the “correctness” of the measures it selves. For instance, when taking exports plus 

imports over GDP as a measure of country openness, countries such as United Kingdom 

or Spain are considered as less open countries, which does not really reflect reality in an 

accurate way. 

Another limitation could be the sample size. Among the literature different sample sizes 

can be found, but in most cases, it was larger than 25. Thus, it makes sense that when 

more countries are included in the sample, the relationships between variables are also 

clearer. Furthermore, the results are obviously determined by the selection of the 

countries. Quite some countries belonging to the EU have been included in the sample, 

and they do share a big degree of openness between them, which also affects the results. 

If instead of choosing developed or emerging countries, the sample was composed by 

more developing countries, the results might also differ.  

All in all, the analysis has its own limitations. However, it can be said that there is some 

consistency with Alesina and Spolaore’s reasoning regarding the size of countries and 

economic integration. 
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6. The impact of Country Size 

In the previous section, the model of Alesina and Spolaore was explained, and an 

empirical analysis was performed in order to find quantitative evidence that supports one 

of the main implications of their model; that country size tends to decrease with a higher 

degree of economic integration/openness to trade. However, many other implications 

regarding country size can be derived from the literature. For instance, that small 

countries will tend to spend less money on their military forces or that small countries 

have larger governments. 

Following a similar structure as other papers, such as Damijan et al. (2013) and Rose 

(2006), the aim of this section is to study how country size affects different socio-

economic indicators, and try to find some proof to the different hypotheses found in the 

literature. Among the indicators used to measure a country’s (socio) economic 

performance, the following can be found: trade, government spending, public debt, 

military spending, education, healthcare, etc. For this purpose, panel data for 99 countries 

over the period 1995 to 2017 has been collected. The timeframe used in this work is more 

recent than the ones used in other papers. 

Firstly, the data is explained in detail, then the methodology used and finally, the results 

are presented and discussed. 

6.1 Data 

Data for 99 countries over the period from 1995 to 2017 has been collected. The country 

selection criteria, as well as the chosen timeframe, were mainly determined by the 

availability of data. The database used to extract most the information is the World Bank 

database. Therefore, in this work every country that appears in their database as a 

“country”, is considered an actual country. This means that some controversial “regions” 

as Hong Kong or Puerto Rico are considered as countries it selves. Furthermore, given 

that during the last century many countries have appeared as a consequence of different 

historical and political events, it is important to mention that the World Bank database 

only includes the countries as we know them nowadays, but not the old ones from which 

they were originated. For instance, there is no data for Czechoslovakia, but instead there 

is data for Czech Republic and the Slovak Republic.  
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For this section, the data was mostly collected from the already mentioned database. The 

WB database includes data since 1960 but, given that for many countries in the sample 

there was no data available until much later years, finally the timeframe chosen is from 

1995 onwards. For some of the most relevant performance indicators, such as GDP, there 

was plenty of data available. However, for other more specific variables, such as the 

public debt, the lack of data was more evident.  

Only one variable, that have been included in the regression model as a control variable, 

and that will be presented in the following section, was taken from a different source. In 

particular, the latitude degrees (to calculate the distance of each country to the Equator), 

was taken from a database created by Nunn and Puga (2012), for their article 

“Ruggedness: The blessing of bad geography in Africa” and which includes information 

about different geographical characteristics of countries.  

Variable Source N. Obs Max Min Mean S. desv 

Unemployment (% of total labor force) WB 99 31.603 0.857 8.088 4.756 

GDP per capita (constant 2010 US$) WB 97 93272.26 277.585 19687.926 20285.532 

GDP growth (annual %) WB 99 9.923 -1.548 3.395 1.811 

Government revenues (% of GDP) WB 90 66.627 2.235 26.688 10.93 

Government expenditure (% of GDP) WB 95 32.277 6.789 16.19 5.091 

Trade (% of GDP) WB 95 356.93 22.722 89.923 55.881 

Debt (% of GDP) WB 64 119.501 1.893 50.843 27.783 

Foreign direct investment, net inflows 

(% of GDP) WB 95 294.109 0.174 8.485 30.791 

Population (millions) WB 99 1280.24 0.0287 52.468 172.501 

Fixed telephone subscriptions WB 99 1.89E+08 18049.89 9320898.9 26044219 

GINI Index WB 85 61.714 23.3666 37.836 9.044 

Government expenditure on education 

(% of GDP) WB 97 9.384 1.109 4.448 1.434 

Health Expenditure (% of GDP) WB 93 15.197 2.285 6.528 2.231 

Life expectancy at birth (years) WB 99 85.417 55.45 74.03 5.295 

Military expenditure (% of GDP) WB 91 12.821 0 2.131 1.687 

Mobile phone subscriptions WB 99 4.46E+08 17797.96 22774863 57670793 

School enrolment, secondary (% 

Gross) WB 98 147.804 22.209 88.227 20.575 

Table 7: Variables overview and basic statistical information about the sample 
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Table 7 presents all the different variables used with their source, the number of 

observations and the basic statistical information regarding each of them. A whole set of 

different economic and socio-economic indicators have been used, ranging from Foreign 

Direct Investment (FDI), GDP per capita or Government expenditures and revenues to 

life expectancy rates or telecommunication infrastructure measures. In order to perform 

the analysis, all data has been averaged in groups of 5 years, except the last group, which 

covers only 3 years. The groups are as follows: 1995-1999, 2000-2004, 2005-2009, 2010-

2014 and 2015-2017. 

6.2 Empirical methodology 

As said, the aim of this section is to determine what is the impact of country size in a 

country’s economic performance and in other more social aspects. In order to do that, a 

model has been constructed, where the size of countries and a set of control variables are 

the independent variables and each of the different indicators is the dependent variable. 

The model formulated in a general manner is the following: 

 𝐼𝑁𝐷𝐼𝐶 = ∝  + 𝛽 ∗  𝑆𝑖𝑧𝑒 +  𝛾 ∗ 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑆𝑒𝑡 +  휀 

INDIC represents the different performance indicators which can be potentially affected 

by country size, Size refers to country size measured by a country’s population and 

ControlSet stands for a series of control variables that will be explained further down in 

this section. The term 휀 represents the error. To perform the regressions, the statistical 

software R was used. All the regressions included an intercept  ∝. 

Regarding the country size, as the whole purpose is to determine what is relationship 

between the different sizes and the different social and economic performance indicators, 

the 99-country sample has been divided in three groups, according to their population. 

Therefore, countries with a population of 15 million or less have been classified as “small 

countries”, countries with a population of more than 40 million have been classified as 

“large countries” and the rest have been classified as “medium countries”. As countries’ 

populations have been growing over the timeframe considered, in order to avoid any 

country from switching category due to this population increase, the average value of the 

population over the time period considered for each of the 5 time-groups (described at the 

end of the previous section) has been taken as an approximation for country size.  

(26) 
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To compute this in R a categorical variable with dummies has been created. A dummy 

variable is basically a fictitious variable that takes the value 1 or 0 indicating the presence 

or absence of an effect. They are often use in statistics to transform a qualitative variable 

into a numerical one, so its effect can be included in a regression. It is important to notice 

that if a categorical variable has F categories, only F-1 dummies will be necessary, as one 

will be used as the reference. If all F categories were included, there would be a problem 

of multicollinearity. 

In this case, the categorical variable for country size (given by the population) has 3 

categories: small, medium and large countries. Therefore, the following 2 dummies for 

medium and large countries have been declared, being small countries the reference: 

 

XM =                                                               XL =  

 

This means the dummy for medium countries, XM, takes the value 1 when a country’s 

population is between 15 million (not included) and 40 million (included) and 0 in any 

other case, and XL takes the value 1 when a country’s population is over 40 million and 

0 in any other case. When both XL and XM are 0, then it refers to the category “small 

countries”. 

The largest category among the sample is the “small countries” group with 61 countries, 

followed by “large countries” with 24 countries in it and finally there are 14 “medium 

countries”. For more detailed information on the specific countries that compose the 

sample see Appendix I.  

Regarding the control variables, four different ones have been included: the population 

density, the logarithm of the distance in Km from each country to the Equator, a dummy 

variable for island nations (the dummy will take value 1 if a country is an island, and 0 in 

the opposite case.) and finally a regional dummy for Asia, Africa, Latin America, OCDE 

countries and “other”, referring to a few countries in the sample that didn’t fit any of the 

previous categories. The selection of the control variables was based on the ones 

suggested by Rose (2006). 

Figure 10 shows an overview of the regression model. The model has been estimated for 

each of the 16 indicators in Table 7 (population is not an indicator). 

1   if a country is medium  

0   other 

1   if a country is large 

0   other 
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Figure 10: Overview of the regression model 9. 

6.3 Results 

In this section the results for the empirical analysis are presented. Firstly, some 

preliminary results based on graphics are discussed and then the results from regressing 

the model described in section 6.2.  

6.3.1 Preliminary results 

To collect some preliminary results, a series of graphs have been constructed by 

correlating country size measured as the ln of population, with some of the economic 

indicators. 

These graphs give an idea of the direction and strength of the relationship between the 

variables. Each point represents a country and the data has been averaged over the period 

2015 to 2017. Among the time groups, this one was chosen because it is the most recent 

one. The red vertical lines represent the limit between each size class. That is, in the area 

more to the left is where the small countries are represented, between the red lines is 

where the medium countries are, and in the area to the right of the graph is where the 

large countries are. The blue line represents the regression line. In these regressions, no 

control variables were used. 

 

                                                           
9 Note: The representation of the regional dummies has been abbreviated for simplicity. XR1 is the dummy 

for Asia, XR2 is the dummy for Latin America, XR3 for OCDE countries and XR4 for “other” countries. 

Africa is used as the reference. 
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Figure 11: Relationship between Country Size and Government Expenditure 

 

Figure 12: Relationship between Country Size and Government Revenues 

 

Figure 13: Relationship between Country Size and GDP Growth 
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Figure 14: Relationship between Country Size and Debt 

Figures 11 and 12 represent country size against government expenditure and revenues 

as a percentage of GDP, respectively. These two variables are used as a measure of 

government size. There is a clear negative relationship between the variables, which is 

stronger in the case of the government revenues. This means, that both in terms of 

expenditures and revenues, small countries tend to have on average larger governments, 

which is also associated with higher per capita costs regarding the provision of public 

goods in small countries. In Figure 11, the point that stands out the most, right at the top, 

corresponds with Cuba. 

On the other hand, Figure 14 shows the relationship between country size and average 

public debt (as a % of GDP). The results suggest a weak negative relationship, meaning 

that the smaller the country the bigger the public debt. However, Damijan et al. (2013) 

points out, that having larger governments does not imply that smaller countries will be 

more “fiscally” irresponsible. The isolated point right at the top of the graph corresponds 

with Japan. 

Furthermore, Figure 13 shows the relationship between average GDP growth and country 

size. There is a positive relationship, that implies that larger countries grow faster. The 

isolated point at the top corresponds with Ireland. 



 

62                                                     Escuela Técnica Superior de Ingenieros Industriales (ETSII) 

 

 

Figure 15: Relationship between Country Size and Trade 

 

Figure 16: Relationship between Country Size and Unemployment 

 

Figure 17: Relationship between Country Size and GDP per capita 
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Moreover, Figure 15 represents the relationship between the openness to trade and 

country size. There is a very clear and strong negative relationship between them, which 

means small countries try to compensate for their smallness (and posibly a small domestic 

market) by being more open and relying on international trade. The isolated points at the 

top correspond with Singapore, Hong Kong and Luxembourg, all being under the group 

“small countries” but all having plenty of trading activity. 

Regarding Figure 16, there seems to be a very weak negative relationship between 

unemployment and country size. The point right at the top belongs to Macedonia. Finally, 

Figure 17 represents the relationship between the natural logarithm of the GDP per capita 

as a measure of the richness of a country, and country size. There is a clear negative 

relationship. This means that, on average, smaller countries tend to be richer than larger 

ones. In this case, the point right at the bottom belongs to Ethiopia. 

These set of grahps between country size and other economic indicators can be very 

useful to get an overall picture and see in which direction the results go. However, in the 

next section, it is proceed with a more detailed analysis. 
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6.3.2 Results for economic indicators 

This section presents the results from running the cross-sectional regression model in 

section 6.2 for the economic indicators. For each of the 8 economic indicators, 5 different 

regressions have been performed, corresponding with each of the different time groups 

starting in 1995 and ending in 2017. Table 9 presents the whole set of estimated 

coefficients for the size class dummies. Each row in the table represents a different 

regression. Column T takes values from 1 to 5, doing reference to each time group:  

1 > 1995-1999 

2 > 2000-2004 

3 > 2005-2009 

4 > 2010-2014 

5 > 2015-2017 

The coefficients belonging to the rest of independent variables have been omitted to keep 

it simple, as they are included as control variables but are not directly the object of this 

study. A whole set of tables including detailed results for each regression and each 

indicator can be found in the Appendix II. For the natural logarithm of the GDP per capita 

a more detailed analysis is done, so the reasoning behind the following explanations can 

be better understood. Figure 18 shows a screenshot of the results in R for the Ln of the 

GDP per capita. 

 

Figure 18: Result in R from estimating the regression model for the ln of the GDP per capita. 

.  
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Dependent 

variable 

  Size (Independent variable) 

R2 T  Small Medium Large 

  Coefficient t-stat Coefficient t-stat Coefficient t-stat 

Ln GDP per 

capita 

1 3.59 (1.441) 0.028 (0.093) -0.224 (-0.816) 0.4294 

2 2.979 (1.185) -0.046 (-0.146) -0.318 (-1.17) 0.4349 

3 2.808 (1.207) -0.056 (-0.198) -0.342 (-1.341) 0.4613 

4 3.261 (1.401) -0.065 (-0.234) -0.295 (-1.216) 0.4448 

5 3.559 (1.678) -0.184 (-0.7) -0.292 (-1.32) 0.5008 

GDP growth 

(annual %) 

1 7.291 (1.261) -1.336 (-1.844) -1.232 (-1.904) 0.0421 

2 -0.091 (-0.017) -0.55 (-0.790) -0.466 (-0.778) 0.2201 

3 8.999 (1.322) 0.066 (0.080) -1.065 (-1.427) 0.3097 

4 11.766 (1.978) 0.348 (0.489) 0.090 (0.145) 0.3876 

5 11.193 (1.926) -0.296 (-0.410) -0.290 (-0.479) 0.1220 

Unemployment 

rate (% of total 

labor force) 

1 9.575 (0.726) 2.265 (1.380) -0.112 (-0.076) 0.132 

2 23.700 (1.862) 1.623 (1.010) 0.386 (0.280) 0.200 

3 18.940 (1.830) 0.411 (0.321) 0.492 (0.431) 0.168 

4 11.346 (1.199) 0.029 (0.025) -0.221 (-0.215) 0.169 

5 17.243 (1.625) -0.718 (-0.543) 0.352 (0.305) 0.211 

Trade/Openness 

(% of GDP) 

1 362.259 (3.609)*** -31.869 (-2.600)* -48.840 (-4.468)*** 0.3675 

2 424.986 (3.850)*** -30.735 (-2.264)* -56.913 (-4.892)*** 0.4125 

3 467.273 (3.564)*** -40.799 (-2.587)* -66.811 (-4.762)*** 0.3623 

4 430.786 (2.957)** -52.484 (-3.005)** -72.678 (-4.766)*** 0.3335 

5 334.688 (2.226)* -48.635 (-2.615)* -67.512 (-4.313)*** 0.3054 

Government 

revenues (% of 

GDP) 

1 19.48 (0.621) -4.929 (-1.362) -5.647 (-1.790) 0.2108 

2 3.23 (0.1) -5.404 (-1.48) -8.244 (-2.607)* 0.1962 

3 -21.1 (-0.712) -4.534 (-1.326) -8.72 (-3.002)** 0.2365 

4 -12.88 (-0.448) -4.973 (-1.524) -7.148 (-2.602)** 0.1623 

5 -4.460 (-0.159) -6.61 (-2.048)* -3.850 (-1.435) 0.1897 

Government 

expenditure (% 

of GDP) 

1 -2.129 (-0.169) -1.777 (-1.157) -3.275 (-2.389)* 0.2362 

2 8.313 (0.633) -1.895 (-1.173) -2.737 (-1.977) 0.1694 

3 3.528 (0.302) -1.418 (-1.009) -1.510 (-1.206) 0.2563 

4 1.411 (0.131) -1.396 (-1.084) -1.290 (-1.147) 0.3367 

5 5.012 (0.448) -1.886 (-1.353) -1.637 (-1.400) 0.2077 

Debt (% of 

GDP) 

1 -0.011 (-1.062) 2.889 (0.175) -4.467 (-0.379) 0.023 

2 -157.200 (-1.384) 17.080 (0.979) 7.916 (0.608) 0.024 

3 116.740 (0.850) -11.127 (-0.588) 4.543 (0.323) -0.068 

4 -70.949 (-0.606) -6.481 (-0.430) 16.071 (1.238) 0.366 

5 -95.792 (-0.727) -3.879 (-0.206) 33.995 (2.037) 0.321 

FDI (% of GDP) 

1 15.13 (3.995)*** -0.141 (-0.306) -0.868 (-1.976) 0.2084 

2 4.021 (0.316) -1.919 (-1.209) -3.733 (-2.737) 0.1251 

3 -136.9 (-1.000) -6.373 (-0.380) -2.374 (-0.159) 0.020 

4 7.052 (0.283) -1.925 (-0.650) -4.418 (-1.708) 0.1445 

5 20.302 (0.895) -0.723 (-0.258) -2.887 (-1.229) 0.0622 

Table 8: Regression results for the economic indicators 

*** p<0.001, **p<0.01, *p<0.05 
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This particular screenshot belongs to the time period 1995-1999. Tamaño2m2 and 

Tamaño2l2 are the dummies for medium and large countries, respectively. As they are 

dummies, their coefficients must be interpreted with respect to the reference, that is, small 

countries (the intercept). Therefore, the results suggest that large countries have an 

average per capita GDP which is 0.224 points lower with respect to small countries, and 

in the case of medium countries, theirs is 0.028 higher with respect to small countries. It 

can also be seen that none of the coefficients are significant is significant. The coefficient 

of determination (R2) is 0.4294, which means the independent variables are able to 

explain 43% of the changes in the dependent variable, and the overall p-value is under 

0.05, so the null hypotheses can be rejected.  

When looking at the set of 5 regressions (see Table 9), in all cases, the average per capita 

GDP was slightly smaller in large countries with respect to small ones, and from the year 

2000, the same pattern holds for medium size countries. Regarding this indicator (the 

natural logarithm of the GDP per capita), it can be concluded that small countries seem 

to be in average richer than large countries. The results make enough sense, as the larger 

a country in terms of population, the harder it can be to provide the same standard of 

living to everyone  (Damijan et al. 2013). However, there can be other interpretations too. 

Regarding GDP growth, the results suggest that during the first years considered both 

medium and large countries had a slower growth rate than small countries. The tendency 

changes in 2010-2014 when it is exactly the other way around, to go back to the initial 

trend on the last period considered. The average of the results suggests that the growth of 

large countries was 0.59 points slower relative to small countries. The preliminary 

findings suggested a positive relationship, yet here it looks like small countries grow just 

a bit faster than large ones do.  

This is also connected with the trading engagement of each country. It can be seen that 

the average openness rate (measured as the sum of exports and imports over GDP) was 

constantly lower in large and medium size countries with respect to small ones over the 

whole timeframe, being all the coefficients significant. When averaging the 5 coefficients 

obtained for each size class, the results suggest that the openness rate was in 

approximately a 10% lower in medium countries and a 15% lower in large countries, both 

respect to small ones. Most of the literature supports similar results. This implies that, 

small countries seem to be able to compensate for the smallness by opening to 

international trade, which allows them to grow at more or less similar rates as larger 
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countries. Therefore, having smaller or less competitive domestic markets doesn’t seem 

to be an impediment for growth. 

The previous results can also be observed when looking at the FDI rate. Smaller countries 

constantly attracted more FDI than the other two groups over all the time periods 

considered. Medium countries attract in average 2.5% less foreign investments than 

smaller countries, and the same goes for large countries, by 3% less with respect to small 

countries. It can be concluded that small countries are more open than larger ones. When 

it comes to unemployment, medium countries seem to have a slightly higher average 

unemployment rate than small countries, and the results for large ones are kind of mixed. 

This pretty much agrees with the preliminary findings, there are no big differences 

regarding the unemployment rate between smaller and larger countries. 

Regarding government size, in terms of expenditure, small countries have (when 

averaging the results) approximately 10% larger governments than medium countries and 

13% larger governments than large countries. From the revenue perspective, a similar 

pattern holds for all the timeframe. Thus, both indicators suggest that smaller countries 

have larger governments, as already predicted by the preliminary results in section 6.3.1. 

One of the implications from these results could be that the costs of offering public goods 

are higher in small countries. 

Finally, smaller countries seem to have less average public debt than large countries, a 

pattern that holds for the last 4 periods but does not apply for medium size countries.  

6.3.3 Results for socio-economic indicators 

In this section, the results from running the model for the socio-economic indicators are 

presented (see Table 10). Each row represents a different regression. There are 5 

regressions per indicator, corresponding with the 5 time-groups. Again, only the 

coefficients for the different country size classes have been represented. For more detailed 

information, look at the tables in the Appendix II.  

Firstly, the Gini Inequality Index seems to be around 4 points higher in large countries 

relative to the small ones, being all the coefficients for small countries significant. 

Medium size countries present a mixed behaviour along the 5 periods considered. It can 

be said that there are only significant differences between the groups small and large. All 

5 regressions for the Gini Index have quite high R2, mostly above 0.50. 
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Dependent 
variable 

  Size (Independent variable) 

R2 T Small Medium Large 

  Coefficient t-stat Coefficient t-stat Coefficient t-stat 

GINI Index 

1 111.113 (4.688)*** -1.600 (-0.574) 3.570 (-1.191) 0.568 

2 97.315 (5.012)*** 2.628 -1.289 4.349 (2.217)* 0.669 

3 108.839 (5.827)*** 1.517 (0.809) 4.732 (2.724)** 0.645 

4 92.438 (5.066)*** -1.374 (-0.686) 2.841 (-1.558) 0.508 

5 94.316 (5.723)*** 0.021 (0.011) 4.243 (2.694)* 0.698 

Gov. 
expenditure on 
education (% of 

GDP) 

1 -2.055 (-0.538) -0.085 (-0.197) -0.825 (-2.163)* 0.2304 

2 0.784 (0.234) -0.252 (-0.536) -0.839 (-2.185)* 0.208 

3 1.142 (0.317) -0.661 (-1.507) -0.430 (-1.067) 0.162 

4 -0.504 (-0.129) -0.970 (-1.912) -0.132 (-0.319) 0.2545 

5 4.118 (0.796) -0.778 (-1.079) -0.166 (-0.217) 0.209 

Health 
Expenditure (% 

of GDP) 

1 NA NA NA NA NA NA NA 

2 -4.671 (-1.170) -0.491 (-1.089) 0.411 (1.055) 0.547 

3 -4.871 (-1.156) -0.336 (-0.721) 0.608 (1.458) 0.580 

4 -3.788 (-0.811) -0.197 (-0.392) 0.648 (1.476) 0.591 

5 -3.856 (-0.763) -0.346 (-0.624) 0.650 (1.367) 0.532 

Military 
expenditure (% 

of GDP) 

1 7.542 (1.735) 0.011   (0.025) -0.233   (-0.536) 0.178 

2 5.191 (1.467) 0.230   (0.578) -0.030  (-0.088) 0.195 

3 5.016 (1.683) 0.223  (0.681) 0.111    (0.380) 0.144 

4 3.383 (1.014) 0.235  (0.655) 0.024  (0.076) 0.099 

5 1.619  (0.472) 0.114   (0.295) 0.255    (0.772) 0.101 

Mobile phone 
subscriptions 

1 -0.160 (-0.403) -0.041 (-0.828) -0.028 (-0.632) 0.216 

2 0.529 (-1.180) -0.137 (-2.421)* -0.108 (-2.223)* 0.579 

3 -0.459 (-0.528) -0.155 (-1.443) -0.185 (-1.934) 0.305 

4 -0.361 (-0.280) -0.073 (-0.473) -0.143 (-1.058) 0.152 

5 -0.022 (-0.017) -0.144 (-0.898) -0.087 (-0.628) 0.189 

Fixed telephone 
subscriptions 

1 -0.5774 (-1.580) -0.05421 (-1.185) -0.0459 (-1.133) 0.5018 

2 -0.6018  (-1.605) -0.06574  (-1.389) -0.0403 (-0.991) 0.4943 

3 -0.5560  (-1.667) -0.04201 (-1.020) -0.0133   (-0.363) 0.4613 

4 -0.4122   (-1.217) -0.01366   (-0.336) 0.0097   (0.275) 0.4033 

5 -0.3473  (-1.062) -0.01285  (-0.322) 0.006573  (0.191) 0.3533 

Life expectancy 
at birth (years) 

1 59.917 (6.067)*** 0.054  (0.043) -1.494   (-1.369) 0.467 

2 62.534 (6.418)*** -1.768   (0.971) -1.768  (-1.678) 0.500 

3 65.106 (6.739)*** 0.737 (0.619) -1.822   (-1.719) 0.485 

4 63.224 (6.834)*** 0.403  (0.363) -1.486   (-1.532) 0.487 

5 65.859 (7.720)*** 0.240 (0.231) -1.158  (-1.297) 0.498 

School 
enrollment, 

secondary (% 
Gross) 

1 -120.7 (-2.705) 5.811 1.616 -4.325 (-0.940) 0.5575 

2 -105.6 (-2.263) -2.175 (-0.381) -4.873 (-1.077) 0.4957 

3 -47.50 (-1.216) 2.547 (0.552) -4.585 (-1.192) 0.4955 

4 4.903 (0.121) 3.659 (0.803) -2.918 (-0.743) 0.3708 

5 30.239 (0.685) 3.151 (0.572) -5.686 (-1.166) 0.2993 

Table 9: Regression results for the socio-economic indicators 

*** p<0.001, **p<0.01, *p<0.05 
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Furthermore, the results suggest that small countries have been constantly spending more 

money on education over the last 20 years than the other two groups. In particular the 

education expenditure is higher in small countries by 78%, compare to medium size 

countries, and by a 68% compare to large countries. These results are consistent with the 

Secondary School enrolment coefficients for large countries, which are inferior to that of 

small countries. It makes sense that if small countries spent more on education, their 

school enrolment rate should be higher. However, it is in average higher in medium size 

countries.  

Attending the health expenditure, there was no data available for the first set of years, 

from 1995 to 1999. For the rest of the periods, it was constantly larger in large countries 

with respect to small ones (in average for the 5 periods, a 13.3% higher, relative to small 

countries), but it was lower by around 7% in medium size countries compared to small 

countries. It is interesting that medium size countries despite having the lowest 

expenditure in health, they have the largest life expectancy at birth, followed by the small 

countries and then the large ones. Moving on to the military spending, against what is 

often found in the literature, there does not seem to be big differences between the 

different size classes. The results suggest that large countries spent 0.55% more (average 

over the 5 periods) and medium size countries 3.5% more both than small countries in 

their military forces.  

Finally, the indicators left refer to the telecommunication infrastructure. Regarding the 

mobile phone subscriptions per capita, they are higher in small countries with respect to 

both medium and large countries. Mainly the same pattern holds when looking at the 

fixed telephone subscriptions per capita. 

6.3.4 Discussion 

In this section a general discussion of the results is performed, in comparison with those 

of other papers. Regarding the economic indicators, other authors, such as  .Rose (2006) 

also find empirical evidences that suggest that smaller countries are richer than larger 

ones. This finding is consistent with the results obtained in this work, though none of the 

coefficients were significant. However, as much as they tend to be richer, smaller 

countries don’t necessarily grow faster, though the trend here obtained show that they 

don’t seem to be doing bad either. 
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Furthermore, the results here presented strongly and significantly suggest that smaller 

countries are more open to trade than larger ones, a finding largely supported by other 

empirical studies (Rose 2006; Alesina et al. 2000; etc.). This finding is also supported by 

the FDI results. This is in line with other studies, however, here the difference in FDI 

between the small size group and the rest was of hardly a 3%, while others, such as 

Damijan et al. (2013), find stronger evidence. 

In line with plenty of literature (M. Sabra 2016; Alesina and Wacziarg 1998; etc.), the 

findings here presented suggest that small countries have larger governments, both when 

measuring it from the expenditures and from the revenues side.  

Similarly to Damijan et al. (2013), it has been found that small countries spend more in 

education, although contrary to their results, we don’t find that small countries spend 

more in health than the other two, but large countries do. On top of that, we don’t find 

that small countries have a lower life expectancy, but again our results show it is large 

countries the ones with lower expectancy life rates. Also, in contrast with their results, 

we don’t find that the telecommunication infrastructure is somehow lower in small 

countries, but totally the opposite. 

All in all, as the results of the empirical analysis can vary a lot depending on the time 

frame considered, the countries chosen or the data sources  (Jetter and Parmeter 2015), 

evidence for and against this work’s findings can be both found in the literature. On top 

of that, many of the coefficients obtained were not really significant. Contrary to Rose 

(2006), who didn’t find any evidence of country size affecting a country’ performance, 

except for trade and income per capita, it is believed that this study suggests that at least 

small counties behave somehow differently. However, the interpretation must be done 

cautiously. 
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7. Conclusion 
The purpose of this Master Thesis was to determine what is the role of country size in 

different dimensions. The initial theoretical analysis, using the model of Alesina and 

Spolaore (1997), has served as a basis to discuss some controversial topics. It has been 

showed how their trade-off between the benefits of country size and its costs due to the 

heterogeneity of preferences can explain to some point the economical rationale behind 

the motivations for independentism or issues around the EU. Regarding the EU, it has 

been argued that such an economic and political organization provides an example of a 

high degree of economic integration, which allows small countries to benefit from large 

markets. On the other hand, the other side of the trade-off is that European institutions 

decide regarding common policies, that as said, might not fit equally well to every 

country.  

Focusing more on the economic integration, and how it affects country size, Alesina and 

Spolaore (1997) predict that a higher degree of economic integration should allow the 

optimal size of countries to become smaller, as the benefits of large size are partially lost. 

In order to test this, three different measures for openness have been collected, namely, 

the share of exports plus imports over the GDP, non-tariff barriers and tariff-barriers. 

With a multiple regression model, using each of these measures as dependent variables, 

the results suggest that there is a negative relationship between country size and openness. 

Furthermore, a final analysis has been performed to obtain a big picture of the role that 

country size plays in a country’s economic and social performance. After collecting data 

for 99 countries and controlling for 18 different indicators, it can be said that small 

countries tend to be richer, are constantly more open to international trade and foreign 

direct investments, they grow at reasonably similar rates as other countries, have larger 

governments, they spent more on education, though not as much in health, they spent less 

in their military forces and have well developed telecommunication infrastructures.  

To conclude, there seems to be a reason of being behind the size of each country. When 

patterns on the data hold along the approximately 20 years considered, it can be said that 

at least country size does have an effect on the economic and social performance, though 

this effect is very hard to quantify.  
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8. Future Lines 
As possible extensions of this work, a similar analysis as the one performed in part 2 can 

be done, but using different data sources, in order to compare the results and see if the 

findings still hold.  

Regarding, the EU’s discussion in section 4, perhaps a more detailed study could be done 

analyzing aspects such as the number of country members, mechanisms to regulate 

decision making regarding common policies, different scenarios of the outcomes of the 

hypothetical secession of some regions, etc.  
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9. Appendices 

9.1 Appendix I 

 

Small countries 

Population < 15 million 

Medium countries 

Population 15-40 million 

Large countries 

Population > 40 million 

Albania Estonia Mongolia Algeria Brazil Ukraine 

Armenia Finland Montenegro Argentina China United Kingdom 

Austria Greece New Zealand Australia Colombia United States 

Azerbaijan Guatemala Nicaragua Canada Egypt, Arab Rep. Vietnam 

Bahamas, The Honduras Norway Chile Ethiopia   

Barbados Hong Kong SAR, China Panama Kazakhstan France   

Belgium Hungary Paraguay Malaysia Germany   

Belize Iceland Portugal Morocco India   

Bolivia Ireland Puerto Rico Netherlands Indonesia   

Bulgaria Israel Qatar Peru Italy   

Cayman Islands Jamaica San Marino Poland Japan   

Costa Rica Kuwait Seychelles Romania Korea, Rep.   

Croatia Latvia Singapore Sri Lanka Mexico   

Cuba Liechtenstein Slovak Republic Venezuela, RB Pakistan   

Cyprus Lithuania Slovenia   Philippines   

Czech Republic Luxembourg Sweden   Russian Federation   

Denmark Macao SAR, China Switzerland   South Africa   

Dominican Republic Macedonia, FYR Trinidad and Tobago   Spain   

Ecuador Malta United Arab Emirates   Thailand   

El Salvador Moldova Uruguay   Turkey   

  Mauritius         

Table 10: Countries included in the sample for Part II. 
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9.2 Appendix II 

Ln GDP per capita 

Dependent variable: 1995-1999 2000-2004 2005-2009 2010-2014 2015-2017 

Intercept 3.59  

(1.441) 

2.979 

(1.185) 

2.808 

(1.207) 

3.261 

(1.401) 

3.559 

(1.678) 

Medium size dummy 0.028 

(0.093) 

-0.046 

(-0.146) 

-0.056 

(-0.198) 

-0.065 

(-0.234) 

-0.184 

(-0.7) 

Large size dummy -0.224 

(-0.816) 

-0.318 

(-1.17) 

-0.342 

(-1.341) 

-0.295 

(-1.216) 

-0.292 

(-1.32) 

Island dummy 0.637 

(2.425) 

0.711 

(2.741) 

0.672 

(2.782) 

0.622 

(2.625) 

0.688 

(3.168) 

Population density 0.000124 

(2.504) 

0.000141 

(2.558) 

0.000152 

(2.937) 

0.000158 

(3.358) 

0.000133 

(3.336) 

Ln distance to 

Equator 

0.27 

(1.649) 

0.323 

(1.963) 

0.348 

(2.285) 

0.327 

(2.158) 

0.317 

(2.286) 

Latin America 

dummy 

0.758 

(1.542) 

0.753 

(1.532) 

0.724 

(1.586) 

0.703 

(1.601) 

0.549 

(1.355) 

OCDE dummy 2.251 

(4.903) 

2.232 

(4.876) 

2.143 

(5.031) 

2.026 

(4.903) 

1.959 

(5.171) 

Asia dummy 0.832 

(1.775) 

0.826 

(1.747) 

0.887 

(2.030) 

0.854 

(2.006) 

0.829 

(2.143) 

Other dummy 0.636 

(1.211) 

0.827 

(1.593) 

0.854 

(1.765) 

0.999 

(2.15) 

0.741 

(1.721) 

R sq 0.4294 0.4349 0.4613 0.4448 0.5008 

#Obs 93 96 96 97 95 

RSE 0.9894 0.9913 0.9214 0.897 0.8166 
Table 11: Regressions for Ln GDP per capita 

GDP Growth (annual %) 

Dependent variable: 1995-1999 2000-2004 2005-2009 2010-2014 2015-2017 

Intercept 7.291 

(1.261) 

-0.091 

(-0.017) 

8.999 

(1.322) 

11.766 

(1.978) 

11.193 

(1.926) 

Medium size dummy -1.336 

(-1.844) 

-0.55 

(-0.790) 

0.066 

(0.080) 

0.348 

(0.489) 

-0.296 

(-0.410) 

Large size dummy -1.232 

(-1.904) 

-0.466 

(-0.778) 

-1.065 

(-1.427) 

0.090 

(0.145) 

-0.290 

(-0.479) 

Island dummy 0.886 

(1.468) 

-0.589 

(-1.031) 

-1.365 

(-1.932) 

-0.964 

(-1.589) 

0.881 

(1.481) 

Population density -0.0002 

(-2.098) 

0.000166 

(1.371) 

-0.000095 

(-0.631) 

0.00027 

(2.253) 

-0.00037 

(-3.404) 

Ln distance to 

Equator 

-0.166 

(-0.438) 

0.343 

(0.946) 

-0.185 

(-0.415) 

-0.496 

(-1.279) 

-0.470 

(-1.238) 

Latin America 

dummy 

-1.487 

(-1.303) 

-1.552 

(-1.433) 

-2.016 

(-1.508) 

-1.043 

(-0.929) 

-2.512 

(-2.261) 

OCDE dummy -0.512 

(-0.479) 

-1.555 

(-1.542) 

-3.811 

(-3.056) 

-2.325 

(-2.201) 

-1.147 

(-1.106) 

Asia dummy -0.405 

(-0.369) 

1.41 

(1.353) 

1.379 

(1.078) 

1.291 

(1.186) 

-0.351 

(-0.331) 

other dummy -1.617 

(-1.333) 

-0.323 

(-0.285) 

-2.456 

(-1.748) 

-2.570 

(-2.145) 

-0.927 

(-0.786) 

R sq 0.0421 0.2201 0.3097 0.3876 0.122 

#Obs 94 97 97 96 95 

RSE 2.304 2.185 2.697 2.293 2.237 
Table 12:Regressions for GDP Growth 
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Unemployment (% of total labor force) 

Dependent variable: 1995-1999 2000-2004 2005-2009 2010-2014 2015-2017 

Intercept 9.575    

(0.726) 

23.700    

(1.862) 

18.940    

(1.830) 

11.346  

(1.199) 

17.243    

(1.625) 

Medium size dummy 2.265    

(1.380) 

1.623 

(1.010) 

0.411      

(0.321) 

0.029 

(0.025) 

(-0.718) 

(-0.543) 

Large size dummy -0.112 

(-0.076) 

0.386     

(0.280) 

0.492     

(0.431) 

-0.221 

(-0.215) 

0.352     

(0.305) 

Island dummy -0.509 

(-0.375) 

-1.923 

(-1.480) 

-1.296 

(-1.219) 

-0.856 

(-0.860) 

-1.463 

(-1.308) 

Population density -0.000 

(-0.144) 

-0.0001 

(-0.143) 

-0.000 

(-0.413) 

-0.000 

(-0.816) 

-0.000 

(-0.604) 

Ln distance to 

Equator 

0.283     

(0.327) 

-0.468 

(-0.561) 

-0.418 

(-0.615) 

0.211 

(0.341) 

-0.157 

(-0.226) 

Latin America 

dummy 

-3.633 

(-1.407) 

-7.048 

(-2.831) 

-5.576 

(-2.742) 

-3.857 

(-2.170) 

-5.379 

(-2.674) 

OCDE dummy -5.740 

(-2.375) 

-8.901 

(-3.827) 

-5.736 

(-3.014) 

-4.435 

(-2.697) 

-6.462 

(-3.477) 

Asia dummy -9.177 

(-3.674) 

-11.070 

(-4.607) 

-8.110 

(-4.153) 

-7.045   

(3.967) 

-8.410    

(4.225) 

other dummy -4.399 

(-1.606) 

-5.353 

(-2.045) 

-2.517 

(-1.174) 

-2.677 

(-1.416) 

-2.776 

(-1.297) 

R sq 0.132 0.200 0.168 0.169 0.211 

#Obs 94 98 98 86 86 

RSE 5.209 5.039 4.118 3.553 3.987 
Table 13: Regressions for the Unemployment rate 

Trade (% of GDP) 

Dependent variable: 1995-1999 2000-2004 2005-2009 2010-2014 2015-2017 

Intercept 362.259 

(3.609) 

424.986 

(3.850) 

467.273 

(3.564) 

430.786 

(2.957) 

334.688 

(2.226) 

Medium size dummy -31.869 

(-2.600) 

-30.735 

(-2.264) 

-40.799 

(-2.587) 

-52.484 

(-3.005) 

-48.635 

(-2.615) 

Large size dummy -48.840 

(-4.468) 

-56.913 

(-4.892) 

-66.811 

(-4.762) 

-72.678 

(-4.766) 

-67.512 

(-4.313) 

Island dummy 12.149 

(1.178) 

4.256 

(0.379) 

-6.412 

(-0.477) 

-11.836 

(-0.787) 

-12.555 

(-0.810) 

Population density 0.004 

(2.294) 

0.006 

(2.807) 

0.006 

(2.731) 

0.006 

2.127 

0.004 

(1.681) 

Ln distance to 

Equator 

-18.036 

(-2.774) 

-21.723 

(-3.047) 

-23.212 

(-2.736) 

-20.915 

(-2.200) 

-14.825 

(-1.509) 

Latin America 

dummy 

-34.895 

(-1.693) 

-39.430 

(-1.748) 

-46.953 

(-1.745) 

-35.758 

(-1.298) 

-37.734 

(-1.324) 

OCDE dummy -1.468 

(-0.077) 

4.717 

(0.227) 

-1.025 

(-0.041) 

13.889 

(0.537) 

15.278 

(0.577) 

Asia dummy 15.189 

(0.760) 

22.288 

(1.020) 

18.565 

(0.717) 

24.647 

(0.925) 

22.530 

(0.831) 

other dummy 21.098 

(0.970) 

33.853 

(1.443) 

29.838 

(1.063) 

43.843 

(1.479) 

53.762 

(1.770) 

R sq 0.3675 0.4125 0.3623 0.3335 0.3054 

#Obs 90 93 93 94 92 

RSE 38.67 42.46 50.48 56.15 57.03 
Table 14: Regressions for Trade 
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Esther Moreno García 

Government revenues (% of GDP) 

Dependent variable: 1995-1999 2000-2004 2005-2009 2010-2014 2015-2017 

Intercept 19.48 

(0.621) 

3.23 

(0.1) 

-21.1 

(-0.712) 

-12.88 

(-0.448) 

-4.460 

(-0.159) 

Medium size dummy -4.929 

(-1.362) 

-5.404 

(-1.48) 

-4.534 

(-1.326) 

-4.973 

(-1.524) 

-6.61 

(-2.048) 

Large size dummy -5.647 

(-1.790) 

-8.244 

(-2.607) 

-8.72 

(-3.002) 

-7.148 

(-2.602) 

-3.850 

(-1.435) 

Island dummy 5.087 

(1.558) 

2.851 

(0.918) 

1.588 

(0.548) 

-1.898 

(-0.663) 

-1.394 

(-0.504) 

Population density -5.22E-07 

(-0.001) 

-2.46E-04 

(-0.388) 

-9.97E-05 

(-0.166) 

4.153E-04 

(0.762) 

0.000262 

(0.549) 

Ln distance to 

Equator 

0.555 

(0.269) 

1.825 

(0.860) 

3.622 

(1.858) 

2.997 

(1.585) 

2.061 

(1.137) 

Latin America 

dummy 

-10.36 

(-1.831) 

-10.16 

(-1.820) 

-9.061 

(-1.750) 

-5.864 

(-1.160) 

-1.026 

(-0.167) 

OCDE dummy 2.228 

(0.436) 

0.230 

(0.045) 

-1.804 

(-0.380) 

-0.187 

(-0.040) 

5.464 

(0.943) 

Asia dummy -5.514 

(-1.043) 

-1.798 

(-0.332) 

-0.639 

(-0.129) 

-2.446 

(-0.513) 

-0.667 

(-0.111) 

other dummy 8.175 

(1.340) 

5.166 

(0.888) 

4.031 

(0.740) 

0.401 

(0.076) 

6.858 

(1.093) 

R sq 0.2108 0.1962 0.2365 0.1623 0.1897 

#Obs 79 84 87 89 79 

RSE 10.93 10.89 10.2 10.03 9.348 
Table 15: Regressions for Government revenues 

Government Expenditure (% of GDP) 

Dependent variable: 1995-1999 2000-2004 2005-2009 2010-2014 2015-2017 

Intercept -2.129 

(-0.169) 

8.313 

(0.633) 

3.528 

(0.302) 

1.411 

(0.131) 

5.012 

(0.448) 

Medium size dummy -1.777 

(-1.157) 

-1.895 

(-1.173) 

-1.418 

(-1.009) 

-1.396 

(-1.084) 

-1.886 

(-1.353) 

Large size dummy -3.275 

(-2.389) 

-2.737 

(-1.977) 

-1.510 

(-1.206) 

-1.290 

(-1.147) 

-1.637 

(-1.400) 

Island dummy -0.029 

(-0.023) 

1.499 

(1.121) 

2.103 

(1.753) 

1.417 

(1.277) 

-0.152 

(-0.132) 

Population density -0.00038 

(-1.552) 

-0.00028 

(-1.006) 

-0.00028 

(-1.141) 

-0.00035 

(-1.608) 

-0.00033 

(-1.601) 

Ln distance to 

Equator 

1.322 

(1.621) 

0.584 

(0.688) 

0.817 

(1.080) 

1.027 

(1.465) 

0.859 

(1.173) 

Latin America 

dummy 

-3.903 

(-1.510) 

-3.148 

(-1.172) 

-1.367 

(-0.570) 

-1.337 

(-0.658) 

-1.701 

(-0.573) 

OCDE dummy 1.756 

(0.734) 

2.399 

(0.970) 

3.374 

(1.522) 

2.936 

(1.539) 

1.914 

(0.958) 

Asia dummy -0.337 

(-0.135) 

-1.599 

(-0.615) 

-2.046 

(-0.886) 

-2.959 

(-1.505) 

-2.080 

(-1.019) 

other dummy -0.495 

(-0.182) 

-0.221 

(-0.079) 

0.764 

(0.269) 

0.083 

(0.038) 

-1.314 

(-0.573) 

R sq 0.2362 0.1694 0.2563 0.3367 0.2077 

#Obs 90 93 93 94 93 

RSE 4.85 5.03 4.5 4.14 430 
Table 16: Regressions for Government expenditure 
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Debt (% of GDP) 

Dependent variable: 1995-1999 2000-2004 2005-2009 2010-2014 2015-2017 

Intercept -0.011 

(-1.062) 

-157.200 

(-1.384) 

116.740    

(0.850) 

-70.949 

(-0.606) 

-95.792 

(-0.727) 

Medium size dummy 2.889    

(0.175) 

17.080      

(0.979) 

-11.127 

(-0.588) 

-6.481 

(-0.430) 

-3.879 

(-0.206) 

Large size dummy -4.467 

(-0.379) 

7.916 

(0.608) 

4.543        

(0.323)       

16.071       

(1.238) 

33.995     

(2.037) 

Island dummy 5.101     

(0.525) 

9.619 

(0.923) 

14.953      

(1.172) 

39.075     

(3.271) 

49.483      

(3.250) 

Population density 0.008     

(1.236) 

0.014     

(2.304) 

0.006      

(0.941) 

0.015     

(2.684) 

0.017    

(2.769) 

Ln distance to 

Equator 

11.880    

(1.713) 

12.720    

(1.778) 

(-4.807) 

(-0.551) 

5.816     

(0.764) 

6.558     

(0.757) 

Latin America 

dummy 

-24.270 

(-1.325) 

27.510    

(1.361) 

0.474      

(0.022) 

34.600     

(1.638) 

43.822     

(2.363) 

OCDE dummy (-21.620) 

(-1.541) 

(-0.854) 

(-0.052) 

3.556     

(0.180) 

38.290    

(1.829) 

38.570     

(2.181) 

Asia dummy 2.624     

(0.176) 

19.530       

(1.138) 

-6.061 

(-0.303) 

-3.058 

(-0.153)  
other dummy -14.050 

(-0.701) 

-3.170 

(-0.148) 

-16.791 

(-0.643) 

18.522     

(0.743) 

41.265     

(1.660) 

R sq 0.023 0.024 -0.068 0.366 0.321 

#Obs 41 37 40 41 33 

RSE 25.82 26.07 33.09 30.94 33.5 
Table 17: Regressions for Public Debt 

FDI (% of GDP) 

Dependent variable: 1995-1999 2000-2004 2005-2009 2010-2014 2015-2017 

Intercept 15.13 

(3.995) 

4.021 

(0.316) 

-136.9 

(-1.000) 

7.052 

(0.283) 

20.302 

(0.895) 

Medium size 

dummy 

-0.141 

(-0.306) 

-1.919 

(-1.209) 

-6.373 

(-0.380) 

-1.925 

(-0.650) 

-0.723 

(-0.258) 

Large size dummy -0.868 

(-1.976) 

-3.733 

(-2.737) 

-2.374 

(-0.159) 

-4.418 

(-1.708) 

-2.887 

(-1.229) 

Island dummy 0.302 

(0.742) 

0.449 

(0.333) 

38.25 

(2.655) 

3.428 

(1.313) 

2.346 

(0.984) 

Population density -5.731e-05 

(-0.670) 

0.00026 

(0.965) 
0.00262 

(0.864) 

0.0007 

(1.445) 

0.0007 

(1.650) 

Ln distante to 

Equator 

-0.966 

(-3.878) 

0.010 

(0.013) 

9.267 

(1.031) 

-0.195 

(-0.120) 

-1.125 

(-0.758) 

Latin America 

dummy 

0.198 

(0.266) 

-0.580 

(-0.233) 

19.92 

(0.742) 

-0.388 

(-0.082) 

-1.460 

(-0.336) 

OCDE dummy 1288 

(1.849) 

1.281 

(0.558) 

-3.043 

(-0.122) 

0.777 

(0.177) 

1.779 

(0.443) 

Asia dummy 1.482 

(2.050) 

2.603 

(1.098) 

-1.042 

(-0.041) 

3.023 

(0.669) 

0.795 

(0.194) 

other dummy 0.988 

(1.194) 

4.592 

(1.745) 

18.84 

(0.658) 

11.171 

(2.220) 

7.612 

(1.650) 

R sq 0.2084 0.1251 0.028 0.1445 0.0622 

#Obs 83 93 94 93 92 

RSE 1.487 4.968 53.97 9.52 8.65 
Table 18: Regressions for FDI 
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Esther Moreno García 

Gov. expenditure on education (% of GDP) 

Dependent variable: 1995-1999 2000-2004 2005-2009 2010-2014 2015-2017 

Intercept -2.055 

(-0.538) 

0.784 

(0.234) 

1.142 

(0.317) 

-0.504 

(-0.129) 

4.118 

(0.796) 

Medium size dummy -0.085 

(-0.197) 

-0.252 

(-0.536) 

-0.661 

(-1.507) 

-0.970 

(-1.912) 

-0.778 

(-1.079) 

Large size dummy -0.825 

(-2.163) 

-0.839 

(-2.185) 

-0.430 

(-1.067) 

-0.132 

(-0.319) 

-0.166 

(-0.217) 

Island dummy 0.322 

(0.887) 

0.589 

(1.652) 

0.617 

(1.578) 

1.213 

(2.897) 

0.674 

(1.032) 

Population density -4.413e-05 

(-0.667) 
-7.44e-05 

(-1.021) 

-7.53e-05 

(-0.948) 

-5.44e-05 

(-0.703) 

-3.86e-05 

(-0.539) 

Ln distance to 

Equator 

0.471 

(1.848) 

0.280 

(1.277) 

0.256 

(1.083) 

0.355 

(1.377) 

0.074 

(0.233) 

Latin America 

dummy 

-1.877 

(-1.544) 

-0.937 

(-1.225) 

-0.072 

(-0.102) 

0.779 

(0.838) 

-0.030 

(-0.029) 

OCDE dummy 0.044 

(0.068) 

0.276 

(0.381) 

0.193 

(0.298) 

0.522 

(0.572) 

0.181 

(0.174) 

Asia dummy -0.993 

(-1.488) 

-0.571 

(-0.777) 

-1.121 

(-1.667) 

-0.953 

(-1.034) 

-1.588 

(-1.576) 

other dummy -1.102 

(-1.465) 

-1.281 

(-1.618) 

-0.451 

(-0.600) 

-0.522 

(-0.534) 

-0.871 

(-0.733) 

R sq 0.2304 0.208 0.162 0.2545 0.209 

#Obs 84 84 86 83 29 

RSE 1.298 1.291 1.396 1.44 1.221 
Table 19: Regressions for Education Expenditure 

Military expenditure (% of GDP) 

Dependent variable: 1995-1999 2000-2004 2005-2009 2010-2014 2015-2017 

Intercept 7.542       

(1.735) 

5.191     

(1.467) 

5.016      

(1.683) 

3.383      

(1.014) 

1.619      

(0.472) 

Medium size dummy 0.011     

(0.025) 

0.230      

(0.578) 

0.223      

(0.681) 

0.235      

(0.655) 

0.114      

(0.295) 

Large size dummy -0.233 

(-0.536) 

-0.030 

       (0.088) 

0.111     

(0.380) 

0.024      

(0.076) 

0.255    

(0.772) 

Island dummy -1.282 

(-2.872) 

-0.983 

       (2.862) 

-0.817 

(-2.800) 

-0.825 

(-2.588) 

-0.759 

       (2.291) 

Population density 0.000     

(0.017) 

0.000      

(0.766) 

0.000       

(0.780) 

0.000     

(0.372) 

0.000       

(0.535) 

Ln distance to 

Equator 

-0.309 

(-1.086) 

-0.168 

(-0.725) 

-0.205 

(-1.053) 

-0.091 

       (0.418) 

0.031      

(0.141) 

Latin America 

dummy 

-1.584 

(-2.024) 

-1.418 

       (2.261) 

-0.782 

(-1.474) 

-0.731      

  (-1.287) 

-0.722        

(-1.220) 

OCDE dummy -0.621 

(-0.880) 

-0.688 

(-1.203) 

-0.049 

(-0.101) 

-0.289 

       (0.553) 

-0.537        

(-0.995) 

Asia dummy 0.701    

(0.971) 

0.281     

(0.478) 

0.372      

(0.750) 

0.391        

(0.726) 

0.314    

(0.564) 

other dummy 0.265      

(0.324) 

-0.536 

(-0.819) 

-0.101          

(-0.181) 

-0.402 

       (0.672) 

-0.487        

(-0.785) 

R sq 0.178 0.195 0.144 0.099 0.101 

#Obs 83 90 90 90 87 

RSE 1.512 1.233 1.044 1.131 1.157 
Table 20: Regressions for Military expenditure 
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Life Expectancy at birth (years) 

Dependent variable: 1995-1999 2000-2004 2005-2009 2010-2014 2015-2017 

Intercept 59.917    

(6.067) 

62.534      

(6.418) 

65.106     

(6.739) 

63.224     

(6.834) 

65.859      

(7.720) 

Medium size dummy 0.054      

(0.043) 

-1.768       

(0.971) 

0.737      

(0.619) 

0.403      

(0.363) 

0.240         

(0.231) 

Large size dummy -1.494 

(-1.369) 

-1.768 

(-1.678) 

-1.822 

(-1.719) 

-1.486 

(-1.532) 

-1.158           

(-1.297) 

Island dummy 2.856    

(2.775) 

2.585       

(2.570) 

2.235      

(2.227) 

1.970       

(2.111) 

1.624      

(1.863) 

Population density 0.000       

(3.626) 

0.000      

(3.923) 

0.000       

(3.901) 

0.000        

(4.225) 

0.000         

(4.443) 

Ln distance to 

Equator 

0.293     

(0.451) 

0.162      

(0.254) 

0.121       

(0.191) 

0.425        

(0.704) 

0.362        

(0.650) 

Latin America 

dummy 

5.520     

(2.835) 

6.097      

(3.200) 

5.502       

(2.900) 

4.586       

(2.627) 

3.414        

(2.098) 

OCDE dummy 11.361      

(6.223) 

12.128      

(6.837) 

11.566       

(6.535) 

10.073        

(6.115) 

8.868       

(5.806) 

Asia dummy 4.541     

(2.434 

5.028       

(2.743) 

4.441        

(2.446) 

3.155        

(1.858) 

2.252       

(1.444) 

other dummy 7.370    

(3.526) 

8.413      

(4.176) 

7.591      

(3.775) 

6.491       

(3.746) 

5.329         

(3.071) 

R sq 0.467 0.500 0.485 0.487 0.498 

#Obs 94 96 96 98 96 

RSE 3.935 3.843 3.828 3.578 3.292 
Table 21: Regressions for Life Expectancy 

Mobile phone subscriptions (per capita) 

Dependent variable: 1995-1999 2000-2004 2005-2009 2010-2014 2015-2017 

Intercept -0.160 

(-0.403) 

0.529 

(-1.180) 

-0.459 

(-0.528) 

-0.361 

(-0.280) 

-0.022 

(-0.017) 

Medium size dummy -0.041 

(-0.828) 

-0.137 

(-2.421) 

-0.155 

(-1.443) 

-0.073 

(-0.473) 

-0.144 

(-0.898) 

Large size dummy -0.028 

(-0.632) 

-0.108 

(-2.223) 

-0.185 

(-1.934). 

-0.143 

(-1.058) 

-0.087 

(-0.628) 

Island dummy -0.000 

(-0.015) 

0.091 

(1.984) 

0.116 

(1.298) 

0.0793 

(0.608) 

0.146 

(1.094) 

Population density 0.000 

(1.136) 

0.000 

(3.696) 

0.000 

(3.670) 

0.000 

(4.097) 

0.000 

(4.808) 

Ln distance to 

Equator 

0.015 

(0.571) 

0.047 

(1.621) 

0.062 

(1.084) 

0.069 

(0.821) 

0.051 

(0.589) 

Latin America 

dummy 

0.022 

(0.285) 

0.026 

(0.294) 

0.093 

(0.543) 

0.097 

(0.397) 

0.008 

0.032) 

OCDE dummy 0.225 

(3.052) 

0.438 

(5.347) 

0.414 

(2.592) 

0.265 

(1.151) 

0.191 

(0.809) 

Asia dummy 0.072 

(0.958) 

0.068 

(0.808) 

0.014 

(-0.088) 

0.001 

(0.005) 

-0.111 

(-0.459) 

other dummy 0.068 

(0.821) 

0.177 

(1.917) 

0.221 

(1.229) 

0.189 

(0.732) 

0.091 

(0.343) 

R sq 0.216 0.579 0.305 0.152 0.189 

#Obs 96 98 98 98 98 

RSE 0.158 0.177 0.346 0.500 0.511 
Table 22: Regressions for Mobile Phone Subscriptions 
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Esther Moreno García 

GINI Index 

Dependent variable: 1995-1999 2000-2004 2005-2009 2010-2014 2015-2017 

Intercept 111.113 

(4.688)*** 

97.315 

(5.012)*** 

108.839 

(5.827)*** 

92.438 

(5.066)*** 

94.316 

(5.723)*** 

Medium size dummy -1.600 

(-0.574) 

2.628 

(1.289) 

1.517 

(0.809) 

-1.374 

(-0.686) 

0.021 

(0.011) 

Large size dummy 3.570 

(1.191) 

4.349 

(2.217)* 

4.732 

(2.724)** 

2.841 

(1.558) 

4.243 

(2.694)* 

Island dummy -1.921 

(-0.575) 

-0.918 

(-0.421) 

0.058 

(0.029) 

0.676 

(0.313) 

3.865 

(1.519) 

Population density -0.026 

(-1.756) 

-0.012 

(-1.632) 

-0.007 

(-1.759) 

-0.005 

(-1.261) 

-0.015 

(-2.374) 

Ln distance to 

Equator 

-4.786 

(-3.090) 

-4.117 

(-3.241) 

-4.521 

(-3.740) 

-3.760 

(-3.148) 

-4.297 

(-3.917) 

Latin America 

dummy 

11.587 

(2.751) 

14.265 

(3.841) 

5.467 

(1.570) 

8.273 

(2.550) 

12.292 

(3.472) 

OCDE dummy 2.535 

(0.636) 

0.035 

(0.010) 

-6.296 

(-2.066) 

-1.041 

(-0.353) 

6.001 

(1.724) 

Asia dummy -0.460 

(-0.116) 

-0.543 

(-0.153) 

-7.459 

(-2.290) 

-0.929 

(-0.303) 

5.097 

(1.339) 

other dummy -2.110 

(-0.457) 

-2.086 

(-0.532) 

-7.556 

(-2.066) 

-3.028 

(-0.914) 

1.391 

(0.363) 

R sq 0.568 0.669 0.645 0.508 0.698 

#Obs 46 68 75 76 51 

RSE 6.874 5.899 5.611 5.8 4.317 
Table 23: Regressions for the GINI Index 

School enrollment (% Gross) 

Dependent variable: 1995-1999 2000-2004 2005-2009 2010-2014 2015-2017 

Intercept -120.7 

(-2.705) 

-105.6       

(-2.263) 

-47.50 

(-1.216) 

4.903   

(0.121) 

30.239   

(0.685) 

Medium size dummy 5.811    

(1.161) 

(-2.175)      

(-0.381) 

2.547   

(0.552) 

3.659   

(0.803) 

3.151   

(0.572) 

Large size dummy -4.325 

(-0.940) 

-4.873 

(-1.077) 

-4.585       

(-1.192) 

-2.918 

(-0.743) 

-5.686 

(-1.166) 

Island dummy 15.10 

(3.478) 

7.865   

(1.734) 

10.35   

(2.733) 

7.0384   

(1.797) 

5.787   

(1.269) 

Population density 0.00050  

(0.637) 

0.00073   

(0.818) 

0.00045   

(0.590) 

0.00043   

(0.581) 

0.00052   

(0.626) 

Ln distance to 

Equator 

11.87 

(4.050) 

11.57   

(3.758) 

7.875   

(3.046) 

4.911   

(1.861) 

3.587   

(1.236) 

Latin America 

dummy 

12.13 

(1.506) 

16.28   

(2.061) 

12.65   

(1.912) 

8.595   

(1.258) 

7.427   

(0.762) 

OCDE dummy 37.77   

(5.153) 

32.11  

(4.356) 

30.39   

(4.886) 

27.215  

(4.237) 

29.463   

(3.143) 

Asia dummy 17.32   

(2.302) 

8.672   

(1.100) 

10.84   

(1.651) 

8.516   

(1.270) 

11.554   

(1.214) 

other dummy 20.33 

(2.397) 

17.14   

(2.066) 

18.29   

(2.632) 

13.727   

(1.892) 

8.449   

(0.807) 

R sq 0.5575 0.4957 0.4955 0.3708 0.2993 

#Obs 87 87 89 90 87 

RSE 15.73 15.62 13.16 13.8 16.76 
Table 24: Regressions for School Enrolment 
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Telephone subscriptions (per capita) 

Dependent variable: 1995-1999 2000-2004 2005-2009 2010-2014 2015-2017 

Intercept 

-0.5774 

(-1.580) 

-0.6018       

(-1.605) 

-0.5560       

(-1.667) 

-0.4122         

(-1.217) 

-0.3473       

(-1.062) 

Medium size dummy 

-0.05421 

(-1.185) 

-0.06574     

(-1.389) 

-0.04201 

(-1.020) 

-0.01366       

(-0.336) 

-0.01285     

(-0.322) 

Large size dummy 

-0.04591 

(-1.133) 

-0.04030     

(-0.991) 

-0.01333     

(-0.363) 

0.009778   

(0.275) 

0.006573   

(0.191) 

Island dummy 

0.09375   

(2.491) 

0.1056   

(2.759) 

0.09722   

(2.838) 

0.09810    

(2.872) 

0.08701   

(2.634) 

Population density 

0.000022   

(3.017) 

0.000024   

(2.973) 

0.000022  

(2.997) 

0.00019   

(2.897) 

0.000016    

(2.710) 

Ln distante to 

Equator 

0.04576   

(1.905) 

0.04897   

(1.994) 

0.04571   

(2.088) 

0.03409   

(1.543) 

0.02906    

(1.359) 

Latin America 

dummy 

0.05570   

(0.773) 

0.06744   

(0.920) 

0.07296   

(1.114) 

0.08069   

(1.263) 

0.08544   

(1.370) 

OCDE dummy 

0.3247   

(4.792) 

0.3233   

(4.721) 

0.2774   

(4.525) 

0.2626   

(4.355) 

0.2383   

(4.057) 

Asia dummy 

0.05533   

(0.799) 

0.04575   

(0.647) 

0.05113   

(0.813) 

0.05030   

(0.809) 

0.04137    

(0.690) 

other dummy 

0.1723   

(2.244) 

0.1929   

(2.502) 

0.1950    

(2.823) 

0.2052   

(3.025) 

0.1775   

(2.682) 

R sq 0.5018 0.4943 0.4613 0.4033 0.3533 

#Obs 96 98 98 98 98 

RSE 0.1461 0.1484 0.1327 0.131 0.1266 
Table 25: Regressions for Telephone Subscriptions 

Health expenditure (% of GDP) 

Dependent variable: 1995-1999 2000-2004 2005-2009 2010-2014 2015-2017 

Intercept 

 

-4.671 

(-1.170) 

-4.871 

(-1.156) 

-3.788 

(-0.811) 

-3.856 

(-0.763) 

Medium size dummy 

 

-0.491 

(-1.089) 

-0.336 

(-0.721) 

-0.197 

(-0.392) 

-0.346 

(-0.624) 

Large size dummy 

 

0.411 

(1.055) 

0.608 

(1.458) 

0.648 

(1.476) 

0.650 

(1367) 

Island dummy 

 

-0.141 

(-0.370) 

0.112 

(0.275) 

0.427 

0.974 

0.264 

(0.556) 

Population density 

 

0.000 

(0.713) 

0.000 

(0.711) 

0.000 

(0.898) 

0.000 

(1.162) 

Ln distante to Equator 

 

0.636 

(2.441) 

0.644 

(2.338) 

0.606 

(1.992) 

0.621 

(1.885) 

Latin America dummy 

 

1.503 

(2.127) 

1.780 

(2.373) 

1.648 

(2.076) 

1.844 

(2.126) 

OCDE dummy 

 

2.596 

(4.006) 

3.098 

(4.496) 

3.187 

(4.336) 

3.145 

(3.923) 

Asia dummy 

 

-0.934 

(-1.398) 

-1.060 

(-1.501) 

-1.626 

(-2.149) 

-1.484 

(-1.815) 

other dummy 

 

1.092 

(1.485) 

1.612 

(2.060) 

1.434 

(1.721) 

1.584 

(1.700) 

R sq   0.547 0.580 0.591 0.532 

#Obs  92 92 92 92 

RSE   1.398 1.485 1.591 1.722 
Table 26: Regressions for Health Expenditure 
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