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Abstract: Background: The analysis of the problems derived from globalization has become one of the
most densely studied topics at the beginning of this millennium, as they can have a crucial impact
on present and future sustainable development. This paper analyzes the differential patterns of
globalization in four worldwide areas predefined by The World Bank (namely, High-, Upper-Middle-,
Lower-Middle-, and Low-Income countries). The main objective of this work is to estimate the effect
of globalization on some economic development indicators (specifically per capita income and public
expenditure on health) in 217 countries over the period 2000–2016. Methods: Our empirical approach
is based on the implementation of a novel econometric methodology: The so-called Toda–Yamamoto
procedure, which has been used to analyze the possible causal relationships between the involved
variables. We employ World Development Indicators, provided by The World Bank, and the KOF
Globalization Index, elaborated by the KOF Swiss Economic Institute. Results: The results show that
there is a causal relationship in the sense of Granger between globalization and public expenditure
on health, except in High-Income countries. This can be interpreted both negatively and positively,
confirming the double character of globalization, as indicated by Stiglitz.

Keywords: globalization; Atlas methodology; Toda–Yamamoto procedure; international economics;
inter-regional analysis

1. Introduction

At the end of the 1970s of the last century, Krugman [1] warned of the advent of a new economic
phenomenon, the so-called globalization, which, if due measures were not taken, would sooner or later
end up dominating the international economic concert, as finally happened. This process would soon
transcend the economic field to become a multidimensional phenomenon [2], annexed to subjectivity
and, therefore, difficult to analyze objectively. Usually, globalization does not highlight its “neutral”
nature [3], but mainly its negative externalities [4], bypassing the positive externalities [5]. Additionally,
globalization plays a leading role as an amplifying element that would contribute to further increase of
socio-economic inequalities between different countries and international areas.

This paper, inspired by the New Economic Geography [1,6,7], responds to the need to analyze
globalization objectively by considering it, according to the cumulative causation described by
Myrdal [8], as a “concatenation of causal relationships”. Moreover, it studies the evolution of
globalization in four worldwide inter-regional areas predefined by The World Bank in terms of per
capita income and according to the Atlas methodology [9]. The KOF Globalization Index, provided by
the KOF Swiss Economic Institute [10], and two variables (per capita income and per capita public
spending on health) intrinsically related to globalization have served to perform a causal analysis
by implementing the Toda–Yamamoto [11] procedure throughout the period 2000–2016, with data
obtained from The World Bank (World Development Indicators) [12].

Sustainability 2020, 12, 1942; doi:10.3390/su12051942 www.mdpi.com/journal/sustainability



Sustainability 2020, 12, 1942 2 of 18

Based on this econometric test, implemented in four worldwide inter-regional areas (High,
Upper-Middle, Lower-Middle, and Low Income countries), three types of causal relationships have
been detected. Indeed, given the externalities always associated to the globalization process, this can
have both positive [13] and negative repercussions [4].

This paper has been structured as follows. Section 2 presents a literature review of the main
empirical approaches to globalization, taking into account its relationship with the New Economic
Geography. Section 3 describes the data and the methodology. This section also contextualizes, at an
exploratory level, the four analyzed global areas and the nature of the variables implemented in the
empirical analysis based on the Toda–Yamamoto methodology. Section 4 presents the results derived
after applying this methodology. Finally, Section 5 includes the discussion, and Section 6 summarizes
and concludes.

2. Literature Review

2.1. Globalization

Globalization is a “complex and multifaceted” phenomenon [14] which has a permanent influence
on world economies, increasingly integrated and open to the exterior [15]. Consequently, the limits of
the economies are no longer their transnational borders, but the whole world itself.

In practice, for [16], globalization supposes the creation of a transnational single market guided
by the principles of free trading and enhanced by dynamic flows of exchange of information, which
offers the opportunity for organizations and individuals to carry out practically any kind of economic
transaction, without having to be subordinated to national borders.

The hypothesis of globalization could be explained by the so-called New Economic Geography
(hereinafter, NEG) by Krugman [3,6,7]. In effect, the classical macroeconomic model ignores some
concepts such as the distances between the production centers based in different countries and
geographical areas, the level of transport costs, or “space” as a key magnitude for the analysis of
internationalized economies. Krugman’s approach is completely different from the classical approach
because, independently of the considered degree of openness of the economies, the traditional approach
does not take into account the impact of economic globalization.

According to [17], the NEG is a theory of the emergence of large agglomerations, based on the
analysis of increasing returns to scale and transport costs by fundamentally studying the links between
transnational companies and suppliers. Mainly the reduction of transport costs would validate the
initial assumptions of globalization [1,18], given that this reduction allowed the intensification of
the increasing returns to manufacturing scale, encouraging the geographical concentration of the
production of each good.

The NEG [19], in addition to verifying these initial hypotheses about globalization, establishes
a very adequate analytical formulation of so-called Space Economics at the level of countries and
geographical areas [20]. A first sketch of the effect of internationalization on a set of macroeconomic
variables was pointed out by [21].

The approach of this paper is the causal analysis of globalization in relation to two noteworthy
macroeconomic variables, viz. per capita income and government health expenditure. The choice of
these variables is justified in the following two paragraphs.

2.1.1. Per Capita Income

The theoretical literature focused on the relationship between globalization and economic growth
reports a contradictory discussion of this relationship. In this way, globalization is expected to have a
positive effect on growth through the effective improvement of productivity factors and technology [22].
In contrast, according to [23], globalization does not incentivize economic growth because of its negative
effects on job creation and on increase of risk. In addition, the authors of [24] argue that globalization
has a negative effect on economic growth in countries with weak institutions and political instability.
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On the other hand, there is a wide range of empirical literature about the above relationship
(see Section 2.2). However, this study empirically examines the link between globalization and the
level of per capita income, rather than focusing on the link between globalization and the economic
growth effect.

2.1.2. Government Health Expenditure

Theoretically, globalization has also been analyzed as a phenomenon that can affect government
size. In this way, there are two main hypotheses on the relationship between globalization
and government expenditures. The first hypothesis, called the competition hypothesis, claims that
governments are induced to diminish the sizes of public sectors via reducing expenditures and
revenues (e.g., [25]). Oppositely, the second hypothesis, called the compensation hypothesis, states that
globalization increases government expenditures in order to correct the adverse effects derived from
the globalization process, such as inequality in income distribution (e.g., [26]).

There exists a large amount of empirical literature based on the potential link between globalization
and the sizes of governments, the latter measured by government expenditure as a whole or welfare
expenditures in particular (see Section 2.2). However, there is a gap in the literature particularly in
the case of public health expenditure, one of the main components of welfare expenditure. From this
perspective, public healthcare expenditure can be considered as a proxy of the size of a government and
as an indicator of the social development of a country. In consequence, this study employs (considers)
this type of public expenditure to test both the compensation and the competition hypotheses.
In addition, we considered a broad sample of countries to include both countries that substantially
subsidize health care and those that do not.

2.2. Empirical Literature Review

Many efforts have been made to empirically explain the association between globalization and other
economic and social phenomena. Since globalization is a multifaceted process, the previous literature
has analyzed whether globalization influences issues as different as labor market institutions [27],
financial intermediation [28], inequality [29], human rights [30], and human development [31],
among others.

From a macroeconomic perspective, a first group of empirical literature concentrates on the effect
of globalization on economic growth and per capita gross domestic product (GDP). With regard to GDP
growth, part of the previous research used five-year averages of per capita GDP growth to consider
long-run GDP growth [32]. The author of [33] analyzes the nexus between the globalization index and
five-year averages of per capita GDP growth by using data of 123 countries which cover the time period
1970–2000. The data are again five-year averages and cover the time period 1970–2004 for 122 countries
in [34]. The authors of [35] examine the relationship between government size and economic growth
in 29 OECD (Organisation for Economic Co-operation and Development) countries over the periods
1970–1995 and 1970–2005. The KOF index is used as an explanatory variable. Reference [36] investigates
the nexus between government ideology and economic growth in a panel of 23 OECD countries over
the period 1971–2004 and considers the overall KOF globalization index as control variable. The authors
of [37] investigate the association between KOF globalization indices and economic growth in 101
developing and developed countries over the period 1970–2005. The authors of [38] extend this type
of analysis to Singapore, Malaysia, Thailand, India, and the Philippines over the period 1974–2004.
Reference [39] investigates the impact of globalization on economic growth in 21 low-income African
countries. The authors of [40] analyze the influence of economic globalization and economic crisis on
economic growth by employing data for 41 African countries over the period 1970–2009. The authors
of [10] use the KOF globalization index to examine whether globalization promotes economic growth.
Their sample includes 137 developed and developing countries over the period 1975–2010. They follow
related studies, such as [33], and estimate the model based on five-year averages.
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Other studies have employed annual GDP growth to consider how this variable is affected by
globalization [41,42] or by other variables when globalization is included as an explanatory variable
to overcome the bias by omission of variables [36,43]. The authors of [41] analyze the association
between economic globalization and annual GDP growth in 189 countries over the period 1950–2009.
Reference [42] examines how globalization and energy exports influence annual GDP growth in five
South Caucasus countries between 1990 and 2009. On the other hand, Reference [36] investigates the
influence of electoral cycles and government ideology on annual GDP growth in a panel of 23 OECD
countries over the period 1971–2004, whilst Reference [43] examines the influence of political cycles in
a panel of 21 OECD countries during the period 1971–2006.

Rather than focusing exclusively on average growth effects, other researches have concentrated
on per capita GDP or income when studying the macroeconomic impact of globalization. The authors
of [44] employ data for 23 OECD countries over the period 1970–2006 to investigate the influence
of globalization indices on per capita GDP, whilst the authors of [45] use data for the G7 countries
over the period 1970–2006. In a different region, Reference [46] extends this type of analysis to 31
Sub-Saharan African countries over the period 1980–2005. The authors of [47] examine the relationship
between economic globalization and growth in a panel of selected Organization of Islamic Cooperation
(OIC) countries over the period 1980–2008. Furthermore, these authors explore whether the growth
effects of economic globalization depend on the set of complementary policies and income levels of
OIC countries. The authors of [48] study economic globalization as a multidimensional process and
investigate its effect on income in a panel of 147 countries during the period 1970–2014.

A second group of researches are concentrated on the relationship between globalization and
size of government measured by government expenditures and revenues (for the latter case of public
revenues, see [33,49–51]). Focusing on public expenditure, some researches consider the impact of
globalization on overall government expenditure. The authors of [52] evaluate the relationship between
globalization indices and overall public expenditure by using data of 186 countries from 1970 to 2004.
The authors of [53] extend this type of analysis to a sample of 42 Sub-Saharan African countries in the
period 1970–2009. Both of the above studies consider five-year averages. In other studies focused on
evaluating political budget cycles, globalization is included as a control variable and fiscal policies are
measured by the budget balance and total government expenditure in 65 democratic countries over
the period 1970–2005 [54]. In addition, Reference [55] examines the fiscal performance under minority
governments by using data on central and general governments of 23 OECD countries over the period
1960–2015. This study considers the “trade openness” (sum of imports and exports as a share of GDP)
as an explanatory variable, as well as the KOF globalization index.

More specifically, part of the literature has concentrated on a specific government expenditure,
such as social welfare expenditure. Reference [56] examines the impact of globalization on the social
welfare expenditure in developed and developing countries during 1990–2003. References [57] and [51]
study the correlation between globalization and social expenditure by using data of EU-27 countries
over the period 1990–2006 and EU-15 countries over the period 1970–2007, respectively. Reference [58]
investigates how government ideology is correlated with social expenditures, depending on whether
globalization took place quickly or slowly, in a sample of 20 OECD countries from 1980 to 2003. On the
contrary, globalization is incorporated as an explanatory variable when the authors of [59] investigate
the relationship between social expenditure and international migration in 25 OECD countries in the
period 1980–2008. Other functions of government expenditure have been taken into account in the
studies based on the effects of globalization. The authors of [60] incorporate the globalization indices
to investigate political cycles in social and military expenditures in 22 OECD countries from 1988 to
2009. The authors of [61] assess whether globalization was correlated with education expenditures in a
sample of 104 countries over the period 1992–2006. These authors distinguish between expenditures for
primary, secondary, and tertiary education. Reference [62] examines the relationship between economic
growth, industrialization, urbanization, globalization, and population aging and the size of government
health expenditure in 10 Association of Southeast Asian Nations (ASEAN) member countries from
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2002 to 2011. In addition, the authors of [63] analyze whether globalization has indeed influenced the
composition of government expenditures. They use a data set of the economic expenditure categories
(capital expenditures, expenditures for goods and services, interest payments, subsidies, and other
current transfers) for a sample of 60 countries during the period 1971–2001. Additionally, they employ
data of some functions of government expenditures (defense, order, economic affairs, environment,
housing, health, recreation, education, and social expenditures) for OECD countries.

Whilst previous literature has investigated the existence of a potential link between globalization
and government expenditures, there is still a gap, particularly in the case of public health expenditures
and this relationship with globalization. Therefore, the objective of this paper is to analyze the
effect of globalization on public health expenditure and per capita income as measures of economic
development indicators in 217 countries over the period 2000–2016.

3. Materials and Methods

3.1. Data

To carry out the empirical part of this work, the planet has been subdivided into four economic
areas according to their corresponding categorizations relative to the level of income displayed in each
specific area [64] according to the Atlas methodology established by The World Bank [9], as detailed in
Table 1.

Table 1. Thresholds for countries’ classifications by income level (1 July 2019). Source: Authors’ own
elaboration based on [64].

Threshold Income Level (US $)

LI Low income ≤ 1025
LMI Lower-middle income 1026–3995
UMI Upper-middle income 3996–12,375
HI High income > 12,375

Specifically, this differentiation establishes four areas or worldwide subregions, as indicated in
Figure 1: High-Income countries, Upper-Middle-Income countries, Lower-Middle-Income countries,
and Low-Income countries (hereinafter, LI, UMI, LMI, and HI).

Having defined the period 2000–2016 as the time horizon to which the proposed causal analyzes are
attached, the KOF index was chosen as a proxy variable for globalization (last index revision, see [10]).
This index was used because it reflects the multidimensional nature of globalization through 43
variables structured in three differentiated dimensions: Economic, social, and political, distinguishing
two fields in the conceptualization of economic globalization: Financial and exports, in addition to
the following variables obtained from The World Bank database [12]: HEALTH (domestic general
government health expenditure per capita—current US $) and INCOME (adjusted net national income
per capita—current US $). The main descriptive statistics of the dataset, derived from the formerly
defined variables KOF, HEALTH, and INCOME, over the period 2000–2016, are reported in Table 2.
Since the variations of the INCOME variable (arithmetic terms) were used for the implementation of
the causal analysis, the descriptive statistics have been delimited to the 2001–2016 period.
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Table 2. Main descriptive statistics of the four world income-specified areas. Source: Authors’
own elaboration.

High-Income (HI) countries Low Income (LI) countries

HI HI HI LI LI LI

(KOF) (INCOME) (HEALTH) (KOF) (INCOME) (HEALTH)

Mean 70.72865 0.069559 30516.94 Mean 42.83907 0.044920 449.1318

Median 71.36185 0.058342 32177.03 Median 43.64560 0.046297 471.7890

Maximum 73.00259 0.276571 35696.60 Maximum 46.94528 0.161740 668.2046

Minimum 67.23964 −0.025798 21084.40 Minimum 36.14030 −0.080990 231.3491

Std. Dev. 1.931975 0.070692 4764.386 Std. Dev. 3.827895 0.075056 162.1113

Skewness −0.641956 1.515666 −0.840320 Skewness −0.512262 −0.210454 −0.064749

Kurtosis 2.141084 5.713142 2.418694 Kurtosis 1.872613 1.878923 1.477868

Upper-Middle-Income (UMI) countries Lower-Middle-Income (LMI) countries

UMI UMI UMI LMI LMI LMI
(KOF) (INCOME) (HEALTH) (KOF) (INCOME) (HEALTH)

Mean 58.81514 0.122372 4234.512 Mean 51.53164 0.085256 16.56138

Median 60.11391 0.121716 4277.367 Median 52.36505 0.071551 17.44201

Maximum 62.59149 0.273930 6770.775 Maximum 55.55013 0.203761 25.59472

Minimum 52.54353 −0.056147 1605.009 Minimum 46.03989 −0.008512 6.517638

Std. Dev. 3.530773 0.100162 1955.944 Std. Dev. 3.346340 0.066801 7.144332
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Among other conclusions, it can be inferred a priori that there would seem to be a direct relationship
between the income level according to the Atlas methodology [12] and the globalization measured by
the KOF index of each world area. It is necessary to remark on the inter-regional heterogeneity at the
per capita income level with a substantial difference between two antagonistic poles, represented by
the countries of the HI and LI areas, which, today, seems insurmountable in terms of real convergence.
A similar consideration could be made of per capita public health expenditure, whose diagnosis seems
to be equivalent to the previous one since, inexcusably, the material poverty of some regions (especially
LI and LMI countries) limits the realization of extensive governmental efforts. This is necessary to cover
the minimum vital needs in terms of health care or of establishing structures properly comparable to
those of the Welfare State, capable of offering social services [65] in those nations established in areas
whose purchasing power is extremely low.

The descriptive statistics (Table 2) offer a significant but eminently static picture of the four studied
areas. Conversely, in Figure 2, we can observe a clorophet map which shows, individually and for
all the nations of the planet (with the sole exceptions of South Sudan and Greenland), to what extent
globalization, conceptualized according to the KOF index during the period 2000–2016, becomes
itself the economic factor, without being the only one, which determines this phenomenon given its
multidimensional character.
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3.2. Methodology

The use of the KOF index as an objective measure of globalization presents enormous benefits for
the analysis of this phenomenon, to such an extent that its representativeness has made it one of the
standards of the empirical literature [32]. However, its implementation may present certain problems
related to its robustness [66,67], a fact that, in any empirical analysis, can lead to the obtaining of
regressions and causal inferences of a purely spurious nature. In this sense, Reference [32], based
on [44–46,68,69], indicates that KOF indices exhibit a unit root, thus increasing the possibility of
generating spurious regressions when both this index and any other variables jointly analyzed are
not stationary. Obviously, these limitations are not exclusive to this particular index, since, in general
terms, reaching spurious causal regressions and inferences may be due to other reasons, such as those
indicated by [70,71] and, in particular, the presence of a “third confounding factor” (see, e.g., [72]).
In any case, these reasons do not inhibit the performance of a rigorous causal analysis, such as that
suggested by [32], taking into account the causal procedure by Toda–Yamamoto [11].

The Toda–Yamamoto procedure begins from the following premise: The implementation
of the classic Granger Causality test [73] from a VAR (Vector AutoRegressive) model can lead
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to non-stationarity problems in the series, as it is necessary to confirm the type of existing
cointegration [74]. The authors of [11,75] point out that the “conventional” Wald test produces
integrated or cointegrated causal VAR models, which would inevitably lead to obtaining spurious
Granger causality relationships [76]. However, the Toda–Yamamoto [11] procedure drastically avoids
this handicap by developing a Modified Wald test (MWALD) for restrictions on the parameters
of a VAR (p) model. This test is generated on a χp distribution, with p = p + dmax (or number of
time lags [77]). In Wolfe-Rufael’s words [78], the fundamental idea underlying this procedure is to
“artificially augment the correct VAR order, p, by the maximal order of integration, say dmax. Once this
is done, a (p + dmax)-th order of VAR is estimated and the coefficients of the last lagged dmax vector are
ignored” [79]. The resulting VAR (p + dmax) model is formulated in Equations (1) and (2):

Yt = α0 +
k∑

i=1

δ1iYt−i +

dmax∑
j=k+1

α1 jYt− j +
k∑

j=1

θ1 jXt− j +

dmax∑
j=k+1

β1 jXt− j +ω1t (1)

Xt = α1 +
k∑

i=1

δ2iYt−i +

dmax∑
j=k+1

α2 jYt− j +
k∑

j=1

θ2 jXt− j +

dmax∑
j=k+1

β2 jXt− j +ω2t (2)

where ω1t and ω2t are the VAR error terms and dmax is the maximum order of integration, according to
the original specification of the Toda–Yamamoto procedure [11]. Therefore, in Equation (1), causality
in the sense of Granger between X and Y will be detected, provided that δ1i , 0 for every i, and, on an
identical basis, Equation (2) will imply causality in the sense of Granger between X and Y, if δ2i , 0 for
every i.

Once the VAR (p + dmax) model is obtained, the implementation of the Toda–Yamamoto [11]
procedure in practice requires the realization of a series of steps [80], which Reference [74] summarizes in
three differentiated steps: Testing each time-series to conclude the maximum order of integration dmax of
the variables by using, individually or jointly, the following tests: ADF (Augmented Dickey–Fuller) [81],
KPSS (Kwiatkowski–Phillips–Schmidt–Shin) [82], and/or PPE (Phillips-Perron) [83]. Next, the optimal
lag length (p) should be obtained based on the criteria: AIC (Akaike Information Criterion) [84], FPE
(Akaike’s Final Prediction Error) [85], SC (Schwartz) [86], HQ (Hannan and Quinn) [87], and LR
(Likelihood-Ratio) [88], seeking, as much as possible, an optimal length supported by the maximum
degree of unanimity between criteria. Finally, the Granger causality test between the variables X and Y
(in both directions) is properly performed by considering that the rejection of the null hypothesis implies
the existence of causality in the sense of Granger according to the Toda–Yamamoto procedure [11] and
that a reciprocal rejection would indicate a bilateral causal relationship between the analyzed variables.

4. Results

For the application of this procedure, the robustness of the series was estimated by using the ADF
test [81]. Any of these constitutes one of the necessary tasks for implementing the Toda–Yamamoto
procedure [11]. The results of these tests are summarized in Table 3.

Table 3. Tests for integration. Source: Authors’ own elaboration.

High-Income (HI) countries Low Income (LI) countries

(KOF) (INCOME) (HEALTH) (KOF) (INCOME) (HEALTH)

I(1) I(1) I(1) I(2) I(1) I(2)

Upper-Middle-Income (UMI) countries Lower-Middle-Income (LMI) countries

(KOF) (INCOME) (HEALTH) (KOF) (INCOME) (HEALTH)

I(0) I(1) I(2) I(2) I(2) I(2)

Note: In all cases, the null hypothesis of stationarity was tested at a 5% confidence level.



Sustainability 2020, 12, 1942 10 of 18

Next, the following VAR models were generated for each differentiated area by applying an
approach completely analogous to those of other works, such as [72,74,77,78,89–92]:

KOFV
t = α0 +

k∑
i=1

δ1iKOFV
t−i +

dmax∑
j=k+1

α1 jKOFV
t− j +

k∑
j=1

θ1 j∆INCOMEV
t− j +

dmax∑
j=k+1

β1i∆INCOMEV
t− j +ω1t (3)

HEALTHV
t = α1 +

k∑
i=1

δ2iKOFV
t−i +

dmax∑
j=k+1

α2 jKOFV
t− j +

k∑
j=1

θ2 jHEALTHV
t− j +

dmax∑
j=k+1

β2iHEALTHV
t− j +ω2t (4)

∆INCOMEV
t = α0 +

k∑
i=1

δ1i∆INCOMEV
t−i +

dmax∑
j=k+1

α1 j∆INCOMEV
t− j +

k∑
j=1

θ1 jHEALTHV
t− j+

dmax∑
j=k+1

β1iHEALTHV
t− j +ω1t

(5)

HEALTHV
t = α1 +

k∑
i=1

δ2i∆INCOMEV
t−i +

dmax∑
j=k+1

α2 j∆INCOMEV
t− j +

k∑
j=1

θ2 jHEALTHV
t− j+

dmax∑
j=k+1

β2iHEALTHV
t− j +ω2t

(6)

where the superscript variable, V, denotes the membership in each of the four areas analyzed, that is to
say, V = HI, UMI, LMI, and LI. In the same way, the different null hypotheses were elaborated [74]:

• H1
0 : KOFV does not Granger cause INCOMEV.

• H2
0 : INCOMEV does not Granger cause KOFV.

• H3
0 : KOFV does not Granger cause HEALTHV.

• H4
0 : HEALTHV does not Granger cause KOFV.

• H5
0 : INCOMEV does not Granger cause HEALTHV.

• H6
0 : HEALTHV does not Granger cause INCOMEV.

Finally, Table 4 collects the causal analysis according with the four predefined areas:

Table 4. Granger non-causality test. Source: Authors’ own elaboration.

Area Null
Hypothesis

Order of
VAR

Significance of the
MWALD Statistic

Chi-Square p-Value

Causality
Detection

HI

H1
0 4 3.88613 0.4216 No

H2
0 4 0.993161 0.9108 No

H3
0 4 2.202523 0.6986 No

H4
0 4 3.563716 0.4683 No

H5
0 3 0.392386 0.9418 No

H6
0 3 10.21845 0.0168 ** Causality

UMI

H1
0 4 0.661323 0.956 No

H2
0 4 25.05843 0 ** Causality

H3
0 4 1.083258 0.8969 No

H4
0 4 21.70995 0.0002 ** Causality

H5
0 3 7.046429 0.0704 No

H6
0 3 2.076591 0.5567 No
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Table 4. Cont.

Area Null
Hypothesis

Order of
VAR

Significance of the
MWALD Statistic

Chi-Square p-Value

Causality
Detection

LMI

H1
0 3 1.12799 0.7703 No

H2
0 3 7.52388 0.0569 No

H3
0 4 0.821021 0.9356 No

H4
0 4 23.88167 0.0001 ** Causality

H5
0 2 10.73634 0.0047 ** Causality

H6
0 2 3.252038 0.1967 No

LI

H1
0 4 8.048196 0.0898 No

H2
0 4 0.675045 0.9544 No

H3
0 3 7.818418 0.0499 ** Causality

H4
0 3 9.900808 0.0194 ** Causality

H5
0 2 1.404299 0.4955 No

H6
0 2 0.382545 0.8258 No

** Significant at 5% confidence level. The VAR(p) was selected by using the criteria AIC [84], FPE [85], SC [86], HQ
[87], and LR [88].

Obviously, the fact of having a relatively reduced time horizon for the set of analyzed variables
was due to the lack of available data that would have allowed a more robust analysis based on the
different VAR models created. This methodology is especially suitable for the field of macroeconomics,
which requires a high number of variables. This does not imply that it was specifically restricted to
this specific area. With regard to the analysis carried out in this work, the use of a limited number
of variables (small-dimension VAR), with the omission of any other important variable, can induce
the detection of causality when, in purity, such causal relationships could be nonexistent. Another
necessary consideration is to highlight the possibility that, given a VAR model, this could be affected
by the so-called confounding variable, that is, an existing causal relationship between two variables
that, in reality, is the result of the interaction of a third (see, e.g., [72]).

For these reasons, Figures 3–6 show the stability of the parameters of the built VAR by analyzing
them through the inverse roots of the characteristic AR (AutoRegressive) polynomial displayed in
an Argand Diagram (or Argand Plane, see, e.g., [80]). According to this procedure, all of the points
included in the circle determine a stable model. In this sense, all of the elaborated VAR models can be
considered stable, with the exception of c) in the UMI and LI countries (Figures 4c and 6c).
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5. Discussion

This paper aims to analyze the causal relationships between globalization and government health
expenditures and per capita income by using data of 217 countries during the period 2000–2016.
Our findings have concluded that, according to the Toda–Yamamoto procedure, the KOF globalization
index causes public health expenditure in the UMI, LMI, and LI areas. Additionally, in LI countries,
government health expenditure also has a causal relationship with globalization, which means that, in
this area, there is a bilateral causal relationship in Granger’s sense between both variables. In addition,
our model shows that per capita income has a causal relationship with public expenditure on health in
HI and LMI countries, and that globalization has a causal relationship with per capita income in the
UMI area.

In consequence, a main result of our model is the causal relationship between globalization and
public health expenditure in all areas except HI countries. Most previous researches have explored
whether globalization is correlated with government expenditures (overall or social expenditure,
mainly), but causal relationships have received less attention. In this way, if we consider the studies
referring to total public expenditure, the authors of [52] find that globalization, especially social
globalization, was positively correlated with government expenditures in OECD countries. On the
contrary, the authors of [53] conclude that social and political globalization is negatively correlated with
overall government expenditure, whereas economic globalization is positively correlated for a sample
of Sub-Saharan African countries. In addition, the authors of [54] found out that overall globalization
was neither correlated with the budget balance nor with total public expenditure in a sample of
democratic countries. Focusing on social expenditures, the authors of [57] show that, in Western
Europe, globalization was positively correlated with social expenditures, whereas globalization was
negatively correlated with social expenditures in Eastern Europe. The authors of [51] conclude that
economic globalization was positively correlated with social expenditures in the EU-15 countries.
On the contrary, the authors of [59] confirm that economic globalization was negatively correlated
with social expenditures in a sample of OECD countries. Finally, in the case of government healthcare
expenditure, Reference [62] finds that government health expenditures increase significantly with
industrialization and direct foreign investment, supporting the compensation theory, which states that
globalization has a positive impact on public expenditure because governments need to intervene to
correct market failure caused by globalization.

Therefore, unlike previous works that give contradictory results (positive, negative, or no effect)
on the influence of globalization on public expenditure, we contribute to the literature by detecting
a causal relationship. However, this result does not support the compensation hypothesis or the
efficiency (or competitiveness) hypothesis.
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On the other hand, our study shows that per capita income causes public expenditure on health in
some areas. In general terms, it is expected that increased GDP may also result in higher tax revenues
and hence more resources for governments. At the same time, increased public resources would result
in higher public health expenditure [93]. However, based on our results, a causal relationship is only
revealed in some countries.

From a macroeconomic performance perspective, our findings show that the effect of globalization
also depends on the country’s level of income. In this sense, globalization has a causal relationship
with per capita income in the UMI countries. Several researches suggest that some dimensions of
globalization have a positive impact on per capita GDP [44–46]. There is even empirical evidence
that assumes a nonlinear impact of globalization on incomes, suggesting that there are diminishing
marginal returns to globalization [48].

In summary, the influence of globalization on economic development indicators such as
government health expenditure and per capita income is conditioned by the sample of considered
countries, the employed methodology, and the period specifications, among others. Therefore, further
research is needed on this topic, specifically considering that this type of relationship is especially
important for the design of economic policies.

6. Conclusions

The main contribution of this paper is twofold. First, one main shortcoming of empirical studies
using the KOF indices is the limited attention paid to the causal relationship between the phenomenon
of globalization and other macroeconomic variables across countries. This paper overcomes that
limitation by analyzing the causal relationship between globalization and per capita income and
government health expenditure. In this way, it is necessary to highlight that the presence of a correlation
between two variables does not necessarily imply the existence of causality.

Second, a lot of literature has focused on the relationship between globalization and welfare
expenditure, but there are currently few studies on globalization as a factor influencing government
health expenditures. In consequence, this study aims to fill this gap in this field of knowledge.

Regarding the limitations of this work, the weakness of the KOF index (it presents a unit root, [32])
must be remarked. This type of limitation entails several problems related with the estimate based on
this index and, most especially, when some of the analyzed variables are not stationary. Precisely for
this reason, we used the Toda–Yamamoto procedure (an extension of the Granger causality test) to
perform a causal analysis like that required by [32]. Given these limitations, future lines of research
should be conducted to analyze this index from a non-linear perspective (see, e.g., [66]), according to
which the lack of robustness of traditional linear models can be lessened for non-linear models that
more effectively represent long-term globalization (KOF) behavior.

On the other hand, since this study only considers public health expenditure as a proxy of
healthcare resources but not of the health status of a population, further research needs to be conducted
incorporating new variables, such as life expectancy (a major indicator of the social and economic
development of a country) and other components of budgetary expenditures.
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