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Abstract: Understanding how growth factors contribute to explaining the large differences in growth
rates across countries remains an important research agenda. The common approach to exploring
this issue is based on the use of multiple linear regression analyses. This work contributes to growth
literature by applying a new perspective based on the use of variance decomposition procedures:
Shapley–Owen–Shorrocks and Oaxaca–Blinder. These methodologies have four main advantages
with respect to traditional methodologies: they make possible the quantification of the relative
contribution of each factor to economic growth, they allow us to estimate the efficiency in the use of
the endowments of each factor, they can be used with any functional form and they can be used with
estimation methods that are robust regarding endogeneity issues. We illustrate these advantages by
analyzing the causes of the economic growth gap between Latin America and East Asia over the
period 1980–2014. We find that the economic growth divergence between the two regions can be
primarily explained by the differences in institutions and physical capital. In addition, the results
indicate that the higher East Asian performance is not only due to its higher levels of endowments in
these factors, but also to the higher efficiency in its use. We connect our results with the 2030 Agenda
for Sustainable Development.

Keywords: Latin America; East Asia; economic growth; sustainable development; investment;
human capital; institutions; Oaxaca–Blinder; Shapley–Owen–Shorrocks

1. Introduction

The 2030 Agenda for Sustainable Development recognizes explicitly the importance
of promoting economic growth (goal 8) to achieve sustainable development. This Agenda,
adopted in 2015 as a result of a global political effort, sets 17 Sustainable Development
Goals (SDGs) to promote sustainable development. This concept, proposed by the seminal
Brundtland Report [1], focuses on the improvement of living conditions while protecting
the planet and ensuring prosperity for all and future generations [2–7].

In this context, identifying which growth factors contribute to explaining the large
differences in growth rates across countries is key to knowing how to prioritize policies to
make effective progress toward the SDGs. Understanding why some countries grow more
than others remains one of the most important topics in the economists’ research agenda,
because of its consequences on well-being. Following the seminal work of Barro [8], an
increasing number of empirical studies have tried to estimate the extent to which economic
growth factors contribute to explaining the huge differences in income among countries.
To date, the most common approach to resolve this question has been based on the use
of multiple linear regression analyses and statistical significance [9,10]. There are several
limitations inherent to the use of this approach. The coefficients of these regressions
give information about the sense of the correlation between variables and its significance.
However, “a p-value, or statistical significance, does not measure the size of an effect or the
importance of a result” [11]. They do not allow researchers to rank the explanatory variables
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in order of importance and, hence, they do not allow for the quantification of the true
contribution of each variable to explain economic growth [12,13].

To overcome such limitations, this work contributes to growth and sustainable litera-
ture by applying an alternative approach based on variance decomposition procedures.
Although these decomposition techniques have been used in different fields in economy,
they have hardly been applied to the empirical study of economic growth, in spite of their
advantages. These techniques have been used, for example, to understand the causes of
inequality and poverty [14,15] and differences in wages [16,17] and in educational achieve-
ment [18–23]. Firstly, they make possible the quantification of the relative contribution of
explanatory variables and, therefore, the identification of which factors have contributed
the most to economic growth. Secondly, they allow us to estimate the efficiency in the use
of the endowments of factors. Thirdly, these methodologies can be used with any func-
tional form, regardless of the complexity of the model or the number and types of factors
considered. Finally, in growth models endogeneity is a key problem, that usually arises
due to reverse causality, omitted variables and measurement errors. Decomposition tech-
niques allow us to tackle endogeneity issues, because they can be applied using estimation
methods (as instrumental variables) that are robust with regard to endogeneity [24].

The combination of these decomposition methods, traditionally applied in the poverty
and labor economics fields, and our application to analyze the divergence between Latin
America and East Asia, represent a novelty in relation to previous studies. The results
show that the decomposition procedures allow for a deeper analysis of the causes of
the differences in economic growth. The better East Asian performance can be largely
explained by their higher levels of endowments in institutional factors and physical capital.
Furthermore, the higher East Asian growth compared to that of Latin America is not
uniquely explained by its higher endowments. They also use human resources, physical
capital and institutional factors more efficiently.

The paper is organized as follows. Section 2 offers a revision of the limitations of the
conventional approaches to study economic growth and a summary of the advantages
of the variance decomposition methodologies in economic growth studies and of the use
of OBD and SOSD to understand East Asia’s and Latin America’s growth performance.
Section 3 presents the empirical strategy based on a Shapley–Owen–Shorrocks decomposi-
tion (SOSD) and a Oaxaca–Blinder decomposition (OBD), and describes the baseline model
and data. Section 4 presents the results and their discussion. Finally, Section 5 includes
the conclusions and policy recommendations as well as the limitations and possible future
research directions.

2. Conceptual Framework
2.1. Limitations of Traditional Economic Approaches to Study the Factors of Economic Growth

Why do some countries grow more than others? Describing the facts that explain
economic growth differences across countries is still an unresolved question [10]. We can
synthetize two the main approaches used to answer this question in the literature. The first
refers to the Solow decomposition. Following Solow’s seminal research, empirical work on
economic growth has been based on accounting exercises and the role of technological effi-
ciency, namely “total factor productivity” [25]. Despite its extensive use, some limitations
have been pointed out in the literature. The total factor productivity can be seen as the re-
sult of shifts in the production function, and these are sensitive to underlying assumptions
about the nature of the production process. In addition, the shifts could reflect the effect
of other factors, different from technological innovation [26,27], among which external
shocks, changes in government policies, institutional and cultural issues, or measurement
errors. The use of the expression “Solow residual” to refer to this decomposition gives a
clear idea of its limitations.

The second approach has attempted to address issues of cross-country economic
differences using multiple linear regression analysis. Most studies are based on the mod-
els originally developed by Barro [8] and Mankiw et al. [28]. These ad hoc alla Barro
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regressions explain the per capita output growth rates as a function of initial income,
savings, population growth and a set of variables that includes physical and human capital,
innovation and institutions. For a complete review of these models and their empirical
application, see [9,10,29].

Given the vast number of proposed growth determinants in the literature, researchers
are faced with a dilemma regarding the potential regressors that lie behind model uncer-
tainty. Thousands of regressions have been estimated following a common strategy to
assess the importance of explanatory variables based on the sense of their correlation with
growth and their significance. Accordingly, different studies have used the Bayesian Model
Averaging approach to address model uncertainty [9,30]. However, although this approach
allows us to deal with the restrictions of the number of regressors, this method is limited,
given that it cannot explain the contribution of each variable to economic growth [31,32].

A major criticism of these regressions is that it is subject to endogeneity problems.
Economic growth variables are endogenous, and hence it is a hard task to estimate the
causal effect of an explanatory variable on economic growth [33]. A common strategy to
mitigate endogeneity is to use instrumental variables. While this estimation technique
is the standard solution to deal with the econometric problems caused by endogeneity,
the appropriateness of instrumental variable methods is not obvious. Theoretically, this
strategy works if instrumental variables are correlated with the endogenous regressor but
uncorrelated with the error. However, it is widely known that choosing the appropriate
instruments is a critical issue in the empirical growth literature [30,34].

While these approaches are useful to identify which factor drives the economic growth,
many of the central issues of interest for growth empiricists remain unclear: no consensus
has emerged about the relative contribution of each factor to explain growth. We inte-
grate the decomposition methods discussed below to deal with the limitations appointed.
Specifically, the contribution of each factor to explain economic growth, the efficiency in
their use and the multicollinearity and the endogeneity issues are common in this kind of
econometric models.

2.2. Variance Decomposition Methodologies and Their Advantages in Economic Growth Studies

Decomposition techniques are used in many fields of economics to help disentangle
and quantify the impact of causal factors. Among these techniques, the most common are
SOSD and OBD. Appendix A includes a mathematical explanation of how to calculate them.
These decomposition methods are easy to apply and only require coefficient estimates from
regressions for the outcome of interest and sample means of the explanatory variables
used in the regression. Nevertheless, they have not yet been applied to the growth field.
We intend to fill this gap by showing how these procedures are a suitable approach to
study sustainable economic growth. Unlike the traditional methods, the decomposition
procedures have the advantage of going beyond a determination of the correlation between
variables. Indeed, they enable us to estimate the contribution of any explanatory factor
included in the model (linear and nonlinear), and hence identify the main drivers of
economic growth. Moreover, a value added of these approaches is the ability to distinguish
between the differences in endowments and the differences in efficiency in the use of this
endowments. Finally, an important advantage of this technique to be applied to the field
of economic growth is that it can be used with estimation methods that are robust with
regard to endogeneity issues [24].

2.3. The Use of OBD and SOSD to Understand East Asia’s and Latin America’s
Growth Performance

The divergence between Latin America and East Asia is one of the most interesting
cases in economic growth studies. The economic experiences during the last decades have
been clearly different. Compared to East Asia, Latin America’s growth performance has
been disappointing. For Latin America as a whole, the average per capita GDP growth was
1.41% from 1980 to 2014, compared to 4.12% in East Asia over the same period (see Table A2
of Appendix B).
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Based on cross-country Barro-style growth regressions, an increasing number of
empirical studies have attempted to determine why East Asian countries grow faster than
Latin American economies. Differences in fundamental growth factors such as physical
capital [29,35,36], human resources [37–39] and institutional factors [40–43] have been
identified as key. While our study is clearly not the first attempt to address the causes of
the economic divergence between the two regions, our econometric approach represents
an important novelty: we complement this literature using decomposition procedures.

3. The Baseline Model and Data

The decomposition methodologies are applied to an extended version of the aug-
mented neoclassical growth model [25,28]. In particular, our baseline specification model
follows that of Barro and Sala-i-Martin [9], which includes a representative set of the ex-
planatory variables and represents a standard model in the empirical literature. A reduced
form of the model can be represented by:

git = β0 + β1logyit0 + β2Zit + ε (1)

where git is the average growth rate of per capita income in the period, logyit0 is the log
value of the initial level of per capita income that captures the conditional convergence,
Zit is a vector that represents the external environment and policy variables, including
physical capital, human resources and institutional factors. Lastly, ε is a random error term.

This growth equation is estimated using a five-year panel data set over the period
1980–2014. Our sample covers 21 Latin American and Caribbean and nine East Asian
economies. The selection of countries is common in comparative studies on Latin America
and East Asia (see [41]). The data are taken from the Quality of Government (Qi) Institute
at the University of Gothenburg and supplemented by Penn World Table 9.0. Appendix B
provides a complete description of the variables, sources, the list of economies used in the
analysis and the correlation matrix for both regions.

The inclusion of physical capital as an explaining factor of growth has been widely
studied [29], but its effect is conditioned by the fertility rate that has a negative effect on
the accumulation of physical capital per worker [9,44–46].

Regarding human resources, human capital stock and health attainment are taken into
consideration. Human capital is measured as the average years of schooling of males above
15 years old [47,48]. A substantial number of studies have found a significant positive
association between this measure of human capital and economic growth in both developed
and developing countries [49–51], through a direct effect in the production function and
an indirect one through innovation, imitation and the quality of institutions [50,52–54].
Measures of education quality, based on internationally comparable test scores, have
shown an important explanatory power for growth. Unfortunately, variables as results of
the international test of competencies are still unavailable for most developing countries,
or they only exist for short time periods, and hence we cannot include these data in
our analysis. Human capital can also be accumulated by improving the health status of
the population [55], and the empirical literature has found a positive effect of health on
economic growth [56,57]. The reciprocal of log value life expectancy at age one is used to
measure health attainment, as suggested by Barro and Sala-i-Martin [9].

Among the institutional and policy variables, government consumption, democracy,
rule of law, openness, trade and inflation rate are included. Government consumption is
widely seen as having an important role on economic growth [8,58–60]. It is measured
by its ratio with respect to GDP. Institutional quality is measured by the rule of law
index [61]. Although a wide set of institutional variables have been used in empirical
literature, the rule of law is considered to have one of the highest explanatory powers for
economic growth [62–65]. We also include democracy, as it is considered the most important
measure for the quality of political institutions [66], although the findings obtained in the
relationship between democracy and growth are often ambiguous [67]. International
openness and trade have also been commonly considered in economic growth models.
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Economies open to trade have greater access to cheap imported intermediate goods, large
markets and advanced technologies and tend to growth faster [68–71]. The economy’s
openness is measured by the ratio of exports plus imports to GDP, and trade is measured
as the growth ratio of export to import prices. Finally, the model includes the average
inflation rate as a proxy of macroeconomic stability. Establishing and maintaining low
inflation can reduce uncertainty in the economy and enhance investment decisions [72,73].

The proposed model and approach as well as the data used allow us not only to explain
the growth of both areas but also to analyze the interrelationships between some SDGs, such
as goal 4 “Quality education”, goal 8 “Decent work and economic growth”, goal 9 “Industry,
innovation and infrastructure” and goal 16 “Peace, justice and strong institutions”.

4. Empirical Results

Our analytical framework consists of three stages. First, we begin with a regression
framework, and we estimate the baseline model for Latin America and East Asia. Second,
we apply the SOSD to estimate how much each of the traditional growth factors contributes
to explaining growth in Latin America and East Asia. In a third step, we apply the OBD
to decompose the growth gap between both regions in terms of differences in factor
endowments and the efficiency in their use.

4.1. Results of Growth Regressions

Table 1 presents growth regressions. Estimations were obtained using Ordinary Least
Squares (OLS) with random effects. The appropriateness of OLS estimation relative to instru-
mental variable methods was checked using a Durbin–Wu–Hausman specification test.

Table 1. Baseline estimates of growth regression.

Latin America East Asia

(1) (2)

Initial income in each period −0.081 −0.174
(0.129) (0.157)

Investment ratio 0.082 ** 0.193 ***
(0.039) (0.054)

Log fertility rate −2.380 * −3.780 ***
(1.265) (1.230)

Average schooling years 0.160 0.588 ***
(0.192) (0.151)

Reciprocal of life expectancy −172.870 1942.34 **
(370.223) (903.402)

Government consumption ratio −7.555 * 21.062
(4.125) (13.777)

Democracy Index 0.755 0.130
(0.680) (0.913)

Rule of law 0.069 −2.831 ***
(0.250) (0.448)

Openness ratio −0.789 0.564
(1.498) (0.379)

Trade −0.007 0.011
(0.027) (0.014)

Inflation rate −0.006 −0.247 **
(0.004) (0.104)

Constant 5.730 −30.179 **
(4.769) (12.268)

n 137 52
R square overall 0.346 0.741

Notes: Dependent variable: annual GDP per capita growth. We test for endogeneity by performing the Durbin–Wu–
Hausman specification test using the available 5-year lagged variables as instruments. Test results (p-values are 0.57
and 0.80 for East Asia and Latin America, respectively) do not reject the null hypothesis, suggesting that variables are
exogenous and the Ordinary Least Square is preferred to instrumental variables estimation. Panel estimations using
random effects. Standard deviations are reported in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.
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Column (1) presents the results for the Latin American region. Results show that the
investment ratio is positively and significatively correlated with economic growth. The
fertility rate and government consumption are negative and significative.

Column (2) shows the regression for the East Asia region. Results shows that the
investment ratio, average schooling years and reciprocal of life expectancy have a positive
and significant relationship with economic growth. The rule of law and inflation rate are
negatively correlated with economic growth. The rest of the variables are not significant.

4.2. Sources of Growth in Latin America and East Asia: Results from the SOSD

Table 2 presents the SOSD of the economic growth variability in each region. While
multiple linear regressions do not allow us to deduce how factors have contributed to
the economic performance of each region, SOSD decomposes the R-square in shares
associated with each variable. The results are both in levels and as a percentage of the
total variance. Each component is accompanied by its 95% level confidence interval, that
was computed using a nonparametric bootstrap estimation with 1000 replications. So, we
calculate a distribution for each component, from which we have computed the 2.5 and
the 97.5 percentiles. It is not possible to estimate the significance of the components, as
the R-square always rises when an additional explanatory variable is introduced into the
regression [12]).

Table 2. Shapley–Owen–Shorrocks decomposition of the variance of economic growth over the period 1980–2014.

Contributing Factors
Latin America East Asia

Value Percentage of R-Square Value Percentage of R-Square

Initial income 0.005 1% 0.022 3%
(0.001, 0.026) (0.006, 0.078)

Physical capital 34% 49%

Investment rate 0.03 8% 0.266 35%
(0.004, 0.092) (0.165, 0.392)

Log fertility rate 0.093 26% 0.105 14%
(0.046, 0.155) (0.031, 0.205)

Human capital 35% 11%

Average schooling years 0.059 16% 0.032 4%
(0.021, 0.116) (0.016, 0.061)

Reciprocal of life expectancy 0.065 18% 0.048 6%
(0.026, 0.132) (0.023, 0.099)

Institutional and policy variables 30% 37%

Government consumption 0.035 10% 0.018 2%
(0.004, 0.096) (0.007, 0.07)

Democracy 0.021 6% 0.048 6%
(0.003, 0.082) (0.011, 0.133)

Rule of law 0.003 1% 0.13 17%
(0.001, 0.019) (0.057, 0.224)

Openness rate 0.007 2% 0.016 2%
(0.001, 0.05) (0.008, 0.037)

Trade 0.009 3% 0.009 1%
(0.001, 0.072) (0.003, 0.029)

Inflation 0.031 9% 0.06 8%
(0.005, 0.099) (0.011, 0.162)

Total R square 0.358 100% 0.754 100%

Observations 137 52

Notes: Dependent variable: annual GDP per capita growth. We test for endogeneity by performing the Durbin–Wu–Hausman specification
test using the available 5-year lagged variables as instruments. Hausman test results (p-values are 0.57 and 0.80 for East Asia and Latin
America, respectively) do not reject the null hypothesis, suggesting that variables are exogenous and the Ordinary Least Square is preferred
to instrumental variables estimation. Panel estimations using random effects. Ninety-five per cent confidence intervals are reported in
parentheses. They have been obtained using a nonparametric bootstrap estimation with 1000 replications. Decompositions performed with
the rego Stata command developed by Huettner and Sunder [74].
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Columns (1) and (2) present the results for the Latin American region. According with
SOSD, Latin American growth variability can be mainly explained by human resources.
They account for about 35% of the total variance. Physical capital, which has a contribution
of 34%, is the second largest contributor, and, finally, institutional factors explain 30% of
the R-square. Columns (3) and (4) show the results for East Asia. Physical capital and
institutional factors are the most important explanatory factors. They account for 49% and
37% of the R-square, respectively. Specifically, investment (35%) and rule of law (17%)
are the factors that most contribute to explain the East Asian growth variability. The
contributions of human resources and the initial income level are moderate.

These results can be interpreted in terms of the SGDs. The economic growth of Latin
America in the period (goal 8) has been possible, to a large extent, due to the improvement
of educational quality and human capital (goal 4), the increase in physical capital (goal 9)
and the institutional factors (goal 16). In the case of East Asian countries, goal 9 (physical
capital) and 16 (institutions) have contributed to goal 8 (economic growth) more than to
goal 4 (educational quality).

4.3. Decomposing the Growth Gap between Latin America and East Asia: Results from the OBD

Multiple linear regression analysis and SOSD have not explained which factors con-
tribute the most to the growth divergence between the two regions. To further understand
the potential factors that drive the gap between Latin America and East Asia, the OBD was
employed. Table 3 shows that, for the Latin America region, the predicted growth rate of
the model is 1.49%, while in East Asia it is 3.95%. The difference in the estimated value of
the GDP rates is 2.46%, and according to the OBD this gap is statistically significant.

Columns 2–4 show the detailed decomposition of the endowment effects, coefficients
effect and interaction effects for each variable. A positive sign is interpreted as increasing
the growth difference in favor of East Asia, while a negative sign reduces the gap and
favors Latin America. The gap between Latin America and East Asia is due to differences
in endowments (the total endowments effect is 8.50), in coefficients (the total effect is
1.16) and in the interaction effect (which measures the simultaneous effect of differences
in endowments and coefficients and is −7.21). Therefore, East Asian growth is higher
than the Latin American one, due to its higher factor endowments and their use. From
these effects we can infer that the part of the difference explained by the model and
which is due to differences in endowments accounts for 50.38% versus 49.62% for the
unobserved component.

The results by each group of variables—initial income, physical and human resources
and institutional and macroeconomic variables—are also summarized. According to the
endowment effects, the observed economic growth difference between Latin America and
East Asia can be mainly explained by institutional factors and physical capital. The positive
coefficients indicate that the endowments in these factors have favored, on average, the
growth of East Asian economies relative to Latin American countries, and hence they
have contributed to increase the gap. Within this group of variables, inflation (6.22) and
investment rate (1.92) are the significant elements that most help to explain the gap between
the two regions. Regarding human resources, the average of schooling years is positive
and only significant at a 10% confidence level. This indicates that this factor has favored
the higher East Asian performance. However, its contribution to explain the gap between
the two regions has been lower.

As to the efficiency in the use of the factors, the coefficient effects in Column 3 show
that the higher East Asia’s growth is not only due to the fact that East Asia has higher levels
of endowments. They do a better use of most factors. Specifically, the coefficient effects
are significant in the case of human resources, investment and government consumption.
On the contrary, the negative sign of the rule of law and the inflation indicates that East
Asian governments have been less effective than Latin American ones in taking advantage
of these institutional and stability factors.
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Results show that the drivers of economic growth over the period 1980–2014 have been
different in East Asia and Latin America. The application of the decomposition methods
provide a deeper understanding of the causes of growth in both regions and reveals a
number of new insights.

Table 3. Oaxaca–Blinder Decomposition Results of The Economic Growth Gap Between Latin
America And East Asia Over The Period 1980–2014.

Differential Endowments Coefficients Interaction

(1) (2) (3) (4)

Prediction East Asia 3.950 ***
(0.396)

Prediction Latin America 1.493 ***
(0.220)

Difference 2.456 ***
(0.453)

Total effect 8.502 *** 1.164 −7.210 **
(2.642) (1.212) (2.830)

Decomposition by factors

Initial income −0.348 −1.225 0.186
(0.455) (3.574) (0.543)

Physical capital 3.265 *** 2.298 −1.598 *
(0.584) (2.262) (0.884)

Investment rate 1.916 *** 3.345 * −1.098 *
(0.455) (1.953) (0.651)

Log of Fertility rate 1.349 *** −1.046 −0.500
(0.437) (1.200) (0.578)

Human capital 0.406 32.406 ** −0.218
(0.290) (14.190) (0.345)

Average schooling years 0.620 * 3.285 −0.451
(0.322) (2.072) (0.326)

Reciprocal of Life
expectancy −0.214 29.120 ** 0.233

(0.298) (13.350) (0.326)

Institutional and policy
variables 5.180 ** 3.594 −5.580 **

(2.495) (2.473) (2.557)

Government consumption 0.091 4.581 ** −0.124
(0.157) (1.808) (0.210)

Democracy −0.047 −0.298 −0.228
(0.255) (0.451) (0.346)

Rule of law −1.279 *** −0.498 * 1.311 ***
(0.433) (0.288) (0.461)

Openness rate 0.192 0.945 −0.459
(0.169) (1.151) (0.585)

Trade 0.007 0.054 −0.011
(0.027) (0.101) (0.045)

Inflation 6.217 *** −1.190 *** −6.069 **
(2.394) (0.415) (2.378)

Constant −35.909 **
(15.562)

Observations 189
Notes: Dependent variable: annual GDP per capita growth. Panel estimations using random effects. Robust
standard errors are in parentheses below coefficients. We test for endogeneity by performing the Durbin–Wu–
Hausman specification test using the available 5-year lagged variables as instruments. Hausman test results
(p-values are 0.57 and 0.80 for East Asia and Latin America, respectively) do not reject the null hypothesis,
suggesting that variables are exogenous and the Ordinary Least Square is preferred to instrumental variables
estimation. Oaxaca–Blinder decomposition performed with the Oaxaca Stata command developed by Jann [75].
*** p < 0.01, ** p < 0.05, * p < 0.1.

With respect to East Asia, its growth variability is mainly explained by the accumula-
tion of physical capital, as pointed out by Krugman [76] and Young [77]. Although high
investment rates are part of the East Asian success story, our results show that they cannot
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fully explain the high rates of economic growth. According to the theoretical and empirical
literature, we find that institutional factors have also played an important role. In line with
Kim [78], we find that the rule of law has played a particularly relevant role in the region’s
sustained growth. The contribution of education to growth is moderate, confirming the
results of Lee and Hong [79]. Finally, contrary to the conclusions of other works [80,81],
trade has a marginal importance in explaining growth.

In the case of Latin America, growth variability can be mainly explained by human
resources and the demographic component of physical capital. Our results are in line
with those of Astorga et al. [82], and Vedia-Jerez and Chasco [83]. This increase in the
skilled workforce could be behind a substantial percentage of economic growth. Among
the human capital components, health is emerging as a factor of extraordinary importance
(in line with Weil [56]), even more important than formal education. This effect is found in
both regions.

As highlighted by previous studies, we find that, among the institutional factors,
government consumption and the inflation rate are important contributors to explain the
Latin American growth rate variability [84]. The variable rule of law has a limited effect on
the growth of Latin America. Its importance is greater in East Asia, where the economies
have been able to benefit from stronger institutions, that have allowed them to promote
innovation [85].

Finally, as a key novelty in our analysis, we find that the higher East Asian growth rel-
ative to Latin American countries is not due uniquely to higher levels of endowments; that
is, East Asian economies are also allocating them more efficiently. In particular, we find that
the better use of endowments is especially relevant in the case of investment, government
consumption and human resources. As Cavallo and Powell [86] note, the low level and
quality of investment is a major factor hindering long-run growth in Latin America. In this
regard, some authors have pointed out that East Asia not only has been more successful
than Latin America generating policies that supported high levels of investment, but has
also provided the necessary institutional support to make this more productive [42]. This
better management of investment and government consumption by East Asian institutions
could explain, for instance, the faster expansion of public infrastructures and the better
provision of education and health services in the region [87].

The differences in taking advantage of the growth factors are also clear in the case of
human capital. Its better use by East Asian countries seems to be key to understanding
the higher impact of human resources on its economic performance. This result could
explain why some studies do not find a significant correlation between the quantity of edu-
cation and growth rates [41,88]; others, however, do it when they consider the qualitative
dimension of human capital, which is related with the efficiency in its use [89].

These results show that, in order to achieve sustainable growth (goal 8), it must be
taken into account that the role that human capital, physical capital and institutions can
play (goals 3, 4, 9 and 16) will not only depend on the endowments that a country has, but
also on the efficiency with which they use and combine them (these and other factors) for
the production and distribution of goods and services.

5. Conclusions and Policy Recommendations

The 2030 Agenda for Sustainable Development recognizes explicitly the importance of
promoting economic growth (goal 8) to achieve sustainable development. In this paper, we
exploit the advantages of variance decompositions methods to understand which factors
drive the differences in economic growth rates across countries. Thus, the decomposition
methods provide a useful tool for policy makers to design effective policies to implement
SDGs and promote sustainable development. We illustrate these advantages by analyzing
the causes of the contrasting economic growth performance between Latin America and
East Asia over the period 1980–2014.

The SOSD reveals, in the case of East Asia, that physical capital and institutional fac-
tors are the factors that contribute the most to explaining the economic growth variability.
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In particular, investment rates and the rule of law. For Latin America, human resources,
especially health, and physical capital have been the most contributing factors to growth.
According to OBD, the economic gap can be mainly explained by differences in the magni-
tude of endowments in institutional factors and physical capital. In particular, inflation and
investment rates are the factors that most help to explain the economic growth divergence.
Furthermore, results show that the higher growth of East Asia compared to Latin America
is not uniquely explained by the factor endowments but also by the efficiency in their use.
The better use of resources by East Asian countries is observed both in physical capital and
institutional factors, and is particularly important in the case of human capital.

The empirical identification of the causes that are behind the higher economic growth
of East Asia compared with Latin America shows that, since institutional differences are
important for understanding economic growth divergence, the institutional infrastructure
in Latin America must be a key target. The region should pursue an agenda that prioritizes
macroeconomic stability, institutional quality, transparency and governance to make mean-
ingful progress toward the Sustainable Development Goals. In particular, the East Asian
experience reveals that reinforcing stabilization is crucial to promote sustained economic
growth rates.

Physical capital is the second factor that contributes the most to explaining the higher
performance of East Asia compared to Latin America. Establishing appropriate policies
to encourage the accumulation and effective use of physical capital appears as a pending
task in Latin America, a region with important deficiencies in public infrastructures as
transport, telecommunications, energy, water and sanitation. Due to its economic, social
and environmental impacts, infrastructure and its uses have a cross-cutting effect on the
Sustainable Development Agenda [90]. The role of infrastructure availability in sustainable
development is highlighted in goal 9, referring to the development of high-quality, reliable,
sustainable and resilient infrastructure. Moreover, goals 6, 7 and 11 explicitly highlight
the need to “ensure access to water and sanitation for all”, to “ensure access to affordable,
reliable, sustainable and modern energy for all” and to “make cities inclusive, safe, resilient
and sustainable” [90]. When implementing the SDGs, the need to improve efficiency in the
use of resources must always be kept in mind.

Finally, during the Millennium Development Goals era, Latin American countries have
made great efforts to improve the quality, efficiency and equity of their public educational
systems (goal 4). However, the results highlight that health is even more important than
formal education, but the health component of the human capital has been given less
attention in the design of public policies that promote growth. Ensuring healthy lives and
promoting well-being for all at all ages is essential to sustainable development (goal 3).
While the region has made impressive gains against several leading causes of death and
disease, various challenges linked to good-quality universal health coverage remain [91].

Despite the technical advantages of the SOSD and OBD methodologies in the study of
sustainable economic growth, they also have a number of limitations. It must be borne in
mind that these decomposition methods will suffer from some estimation problems as, for
example, the presence of omitted variable biases. This does not affect the estimation of the
variance, but the components calculated in the decompositions should not be interpreted
as accurate causal estimates of the individual impact of a specific factor or group of factors
on the dependent variable. They give a measure of their relative importance [92,93]. The
more efficient the estimator used, the more efficient the resulting decomposition. In this
context, a promising line for future research would consist in incorporating other models
and estimation techniques that do not presuppose linear relations.
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Appendix A. Explanation of the Decomposition Methods

Appendix A.1. Shapley–Owen–Shorrocks Decomposition (SOSD)

SOSD has been applied in the fields of poverty and inequality [15]. The technique
combines the Shapley [94] and Owen [95] values, used in cooperative game theory, with
the decomposition techniques recently developed by Shorrocks [15]. It allows for the
quantification of the relative contribution of each variable, or groups of variables, to a
statistical indicator of goodness-of-fit by averaging over all possible combinations on the
covariates [15,74]. So, it overcomes the path dependency problem. SOSD does not require
any assumption or extra effort to allocate residual values. In this sense, the methodology
has important advantages, as it satisfies the axioms of (1) efficiency: the goodness of fit of
the model is decomposed among the explanatory variables; (2) monotonicity: the increase
in R-square-overall must not decrease the value of each component; and (3) equal treatment:
perfect substitutes in terms of the goodness of fit receive the same value [74]. Therefore, the
factors are treated symmetrically and do not require any further theoretical assumptions.

Following Huettner and Sunder [74], from Equation (A1), we define θ as a permutation
of the variables considering that variable xj, has the position θ(j) in θ. The set of variables
that appears before xj in θ is denoted by P

(
θ, xj

){
xp ∈ K

∣∣θ(p) < θ(j)
}

. In the permutation
θ, variable xj changes the R-square by

MC
(
xj, θ

)
f
(

P
(
θ, xj

)
∪
{

xj
})
−

(
P
(
θ, xj

))
(A1)

These are the variable xj’s marginal contributions to θ over all possible orderings.
(The procedure can be applied to the decomposition of any statistic of the model, but it is
normally applied to the R-square.)

We may now calculate the Owen value of variable xj as

Owxj( f , G) =
1

|Θ(K, G)| · ∑
θ∈Θ(K,G)

MC
(

xjθ
)

(A2)

where Θ(K, G) is the set of rank orders that respects the partitioning scheme G for all
possible permutations, calculated as:

|Θ(K, G)| = γ!·
γ

∏
s=1
|Gs|! (A3)

Appendix A.2. Oaxaca–Blinder Decomposition (OBD)

The OBD was developed in the seminal papers of Oaxaca [17] and Blinder [16]. It
studies group differences in an outcome variable by dividing its differential in two parts: the
explained one, which accounts for differences in observed characteristics of the population,
and the unexplained one, with origin in the differences in the coefficients. The approach
was employed initially in labor economics to understand the unexplained part of wage
differentials between groups (i.e., gender or race inequalities).

https://www.gu.se/en/quality-government/qog-data/data-downloads/standard-dataset
https://www.gu.se/en/quality-government/qog-data/data-downloads/standard-dataset
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Decomposition is performed in two stages. In the first one, Equation (A4) is estimated
for East Asia and Latin America. Once this is done, the difference between the economic
growth rate between the two regions is calculated as follows:

D = E(gEA)− E(gLA) = {E(XEA)− E(XLA)}′βLA+
}

Endowment e f f ect
}

Explained component

E(XLA)′(βEA −βLA)
}

Coe f f icient e f f ect

+ {E(XEA)− E(XLA)}′(βEA −βLA)
}

Interaction e f f ect
}

Unexplained component

(A4)

where E(gEA)− E(gLA) is the observed difference in the average levels of the economic
growth rates between East Asia and Latin America, X the vector of endowments, which
groups together the variables that explain the economic growth rate, and β the vector of
coefficients, including the intercept.

According to Equation (A4), the difference in economic growth rates can be decomposed
into two components: the first component represents the effect on the average economic growth
rate differential arising from differences in observed characteristics (explained component),
whereas the second represents the return of these characteristics (unexplained component). This
unobserved component can be decomposed into two effects:

(1) The coefficients effect, which accounts for the differences in the coefficients, including
the intercept. It is calculated as the difference in economic growth rates that Latin
America would have if they had obtained the same coefficients as East Asia.

(2) The other effect is an interaction effect which accounts for the fact that the differences,
both in endowments and coefficients, occur simultaneously in Latin America and
East Asia [96].

Appendix B. List of Variables and Countries Included in the Analysis and
Summary Statistics
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Table A1. List of variables.

Definition Source

GDP per capita growth Annual percentage growth rate of GDP per capita based on constant local currency. QOG Standard Dataset
Initial income Real GDP at constant 2011 national prices (in mil. 2011 US$). Penn World Table, version 9.0

Investment ratio
Share of total investment in current local currency and GDP in current local currency. Investment or gross capital

formation is measured by the total value of the gross fixed capital formation and changes in inventories and
acquisitions less disposals of valuables for a unit or sector.

QOG Standard Dataset

Fertility rate Number of children that would be born from a woman if she were to live to the end of her childbearing years and bear
children in accordance with age-specific fertility. QOG Standard Dataset

Average schooling years Average Schooling Years. Female and Male (15+). QOG Standard Dataset
Life expectancy Life Expectancy. Both sexes. Age 0–1 years. QOG Standard Dataset

Government
consumption Share of government consumption at current PPPs. Penn World Table, version 9.0

Democracy index
Dichotomous democracy measure. A country is measured as democratic if it satisfies the conditions for both

contestation and participation. Specifically, democracies feature political leaders chosen through free and fair elections
and satisfy a threshold value of suffrage.

QOG Standard Dataset

Rule of law

The Rule of Law index includes several indicators which measure the extent to which agents have confidence in and
abide by the rules of society. These include perceptions of the incidence of crime, the effectiveness and predictability of

the judiciary and the enforceability of contracts. Together, these indicators measure the success of a society in
developing an environment in which fair and predictable rules form the basis for economic and social interactions and

the extent to which property rights are protected.
The Rule of law variable is available only from 1996. In order to use the entire sample available, we follow the method
used by Fernandez-Arias and Montiel (2001) and Blyde and Fernandez-Arias (2004) to construct missing values of the
rule of law variable for the subperiods that are not available. This method consists in using a predictive model base on
the explanatory variables of the growth model. Consider the following equation: R_it = α + βZ + e, where R_it is the

rule of law, and Z is a set of the explanatory variables included in the growth model (institutional variables and
macroeconomic stability). This equation is estimated using data for the subperiods 1985–1989, 1990–1994 and

1995–1999. Then, with the estimated parameters of the model and data values of for the subperiods 1995–1999,
2000–2004 and 1980–1984, we estimate the missing values of the rule of law for periods 1980–1984 and 1985–1989.

QOG Standard Dataset

Openness rate Ratio of merchandising exports plus imports to GDP at current PPPs. Penn World Table, version 9.0

Trade Growth in terms of trade. Following Barro and Sala-I-Marti (2004), we construct this variable measured by the ratio of
export prices to import prices. Penn World Table, version 9.0

Inflation Inflation (% change). Annual percentages of average consumer prices are year-on-year changes. QOG Standard Dataset
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Table A2. Summary of the mean variables by region.

1980–1990 1990–2000 2000–2014 1980–2014

East Asia Latin
America East Asia Latin

America East Asia Latin
America East Asia Latin

America

Per capita GDP growth 4.58 −0.72 4.00 1.95 3.90 2.33 4.12 1.37
Initial income in each period 13.21 11.13 13.15 11.15 13.13 11.06 13.21 11.13

Investment ratio 31.73 19.17 32.40 20.70 26.49 20.84 29.67 20.34
Log fertility rate 0.99 1.39 0.78 1.17 0.57 0.93 0.75 1.13

Average schooling years 6.12 5.18 7.40 6.26 9.13 7.54 7.78 6.50
Reciprocal of life expectancy 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

Government consumption ratio 0.17 0.17 0.16 0.16 0.16 0.13 0.16 0.15
Democracy Index 0.26 0.62 0.49 0.80 0.60 0.90 0.47 0.79

Rule of law −0.10 −0.14 0.19 −0.24 0.41 −0.51 0.21 −0.33
Openness ratio 0.77 0.35 0.68 0.36 0.59 0.35 0.67 0.35

Trade 6.79 4.81 2.07 1.57 0.36 1.32 2.68 2.39
Inflation rate 6.45 73.39 5.80 34.55 2.85 7.58 4.66 34.27

Table A3. List of countries included in the analysis.

Latin America East Asia

Argentina China
Bolivia Indonesia
Brazil Japan
Chile Korea, South

Colombia Malaysia
Costa Rica Philippines

Dominican Republic Singapore
Ecuador Taiwan

El Salvador Thailand
Guatemala

Haiti
Honduras

Jamaica
Mexico

Nicaragua
Panama

Paraguay
Peru

Trinidad and Tobago
Uruguay

Venezuela
Note: Countries with population less than 1,000,000 habitants have been excluded in the analysis.

Table A4. Correlation matrix. East Asia (1980–2014).

Variables 1 2 3 4 5 6 7 8 9 10 11 12

(1) Per capita GDP growth 1
(2) Investment ratio 0.678 1

(3) Average schooling years −0.14 −0.289 1
(4) Government

consumption ratio 0.025 0.001 −0.372 1

(5) Democracy Index −0.312 −0.458 0.328 −0.168 1
(6) Inflation rate −0.148 0.056 −0.491 0.088 −0.13 1

(7) Log fertility rate −0.229 −0.096 −0.592 0.185 −0.143 0.605 1
(8) Reciprocal of life

expectancy 0.091 0.16 −0.773 0.197 −0.231 0.75 0.803 1

(9) Openness ratio 0.044 0.161 −0.098 −0.313 −0.389 −0.244 −0.219 −0.228 1
(10) Trade 0.057 0.177 −0.253 −0.064 −0.199 0.221 0.253 0.372 −0.022 1

(11) Rule of law −0.355 −0.255 0.599 −0.06 0.142 −0.518 −0.56 −0.721 0.326 −0.069 1
(12) Initial income in each

period 0.175 0.155 0.178 0.264 0.238 −0.03 −0.22 −0.138 −0.525 −0.051 −0.122 1
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Table A5. Correlation matrix. Latin America (1980–2014).

Variables 1 2 3 4 5 6 7

(1) Per capita GDP growth 1
(2) Investment ratio 0.257 1

(3) Average schooling years 0.407 0.132 1
(4) Government consumption ratio −0.232 −0.177 0.031 1

(5) Democracy Index 0.218 −0.006 0.202 0.033 1
(6) Inflation rate −0.253 −0.068 −0.223 −0.003 −0.084 1

(7) Log fertility rate −0.48 −0.143 −0.708 0.077 −0.292 0.149 1
(8) Reciprocal of life expectancy −0.444 −0.322 −0.549 0.154 −0.13 0.251 0.703

(9) Openness ratio −0.035 −0.153 0.046 0.199 0.151 −0.244 −0.008
(10) Trade −0.095 0.031 0.028 0.168 0.091 0.118 0.139

(11) Rule of law 0.035 −0.074 0.164 0.259 0.158 −0.029 −0.136
(12) Initial income in each period −0.044 0.032 −0.06 −0.029 −0.14 0.35 −0.135
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