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ABSTRACT

This paper investigates the causal relationship between government spending on
education and economic growth in eight selected Latin American countries by using
panel unit root test and panel cointegration analysis for the period 2000-2014. A three-
variable model was formulated with trade volume as the second independent variable.
The findings conclude that government spending on education and economic growth in
the selected countries is positively and significantly associated, in the long and short-
run, with evidence of a bidirectional Granger causal relationship between the dependent
and the variable of interest, a unidirectional Granger causal relationship between trade
volume and economic growth. The implication of our results shows that government
secondary school spending on education has a positive impact on the selected countries,

Eductaion. and our analysis can be replicated with other countries.

JEL Classification:

011,015, 122, 1256, E10, E12.

Contribution/Originality: The paper's main contribution to the existing literature by investigating the
cointegration and Granger causal relationship between human capital and economic growth for eight selected Latin
American countries: Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, Peru, and El Salvador. The study is
one of the few studies which have examined this relationship, which makes it unique and of great value to the field

of economics and economic development.

1. INTRODUCTION

The concept of human capital emerged from recognizing that the investment in human capital by an individual
or a firm has an increasing return to scale on productivity. Human capital can be split into three concepts: talent
(natural given ability), acquired qualification(s), and expertise. The term human capital was first used in the late
'50s and early '60. Before the '50s and '60s, the term was a suggestive phrase in economics and played no role in the
decision-making algorithm when it came to recommending, passing, and implementing educational policies. Upon
empirical and practical evidence that there was a high return on quality education and it helped promote a nation's
national goals, new ideas on public spending on education as a form of a nation's domestic investment was
advocated by academics, policymakers, and practitioners.

This paper contributes to the research of economic growth, that is, human capital and how it fosters economic

growth following Lucas Jr (1988); Barro (1991); Mankiw, Romer, and Weil (1992). The paper's main contribution

to the existing literature is it analyzes the cointegration and Granger Causal Relationship {GCR]} between human
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capital proxied as Secondary School Government Expenditure (SGE;;} , which is the variable of interest and

economic growth proxied as (RGD Fyzyp capitagyy 1 for eight Selected Latin American Countries (SLAC): Argentina,
. . "

Brazil, Chile, Colombia, Costa Rica, Mexico, Peru, and El Salvador; suggesting that there is:

(a) a bidirectional GCR between SGE; ; and RGD Fogr capiva both in the short and long run

PEF;,

(b) an increase in RGD Fyer romirg ] will boost the nation's trade volume {¥7T; ;)

PET;.

(c) a unidirectional GCR between RGD Fozr copita ) and VT; ;, moving from RGD By copirs pop; ¢ 1O VTi:.

FEF,
1.1. Understanding Human Capital

For this paper, human capital will be defined as human labor expertise used to produce other goods and
services. Schultz (1961) defined human capital as a value used for measuring human potential. Smith (1776) "[stated
that] the improvement to human capital through training, education, and experience makes the individual
enterprise more profitable while adding to the collective wealth of the nation. Human capital can be seen as the
collective wealth of a society in terms of judgment, skills, training, knowledge, experiences, and talent for a

population (Schultz, 1961; Schultz., 1960).

1.2. Return on Human Capital

In a standard growth economic model (Mankiw et al., 1992; Romer, 1989, 1990; Romer, 1996; Romer, 1994)
the accumulation of human capital is seen as a (private and public) investment undertaken to promote economic
growth and development. The principle of opportunity cost is implemented in the model where the individual
trades (some initial proportion of) his/her current income during their education and training period in return for
and the hopes of higher future earnings. This trade-oft will only be done if the additional schooling or training (i.e.,
investment in human capital) that translates to higher future earnings compensate the current costs (tuition and
training course fees, forgone earnings while at school, and reduced wages during the training period) of the

sacrifices.

2. LATIN AMERICA

In the last two decades, our SLAC and Latin America, in general, have achieved remarkable socio-economic
progress. The lower and middle class has grown to historic levels; access to education and health care has expanded;
poverty has been cut almost in half; property rights are recognized, and prosperity is being shared (World
Economic FForum, 2016). As a result, most Latin American countries have now achieved "middle-income" and
emerging nation's status, but the work(s) is far from done. If our SLAC is to move onto a path of first-world
countries, achieving sustained socio-economic growth, these nations' will have to address numerous challenges—
beginning with its lack of high-quality human capital (World Economic Forum, 2016). Today, Latin America's
young population has enormous potential, with 67% of the region's total population being counted in the labor
force. Population aging is not yet a significant concern, as it is in the developed economies — many workers lack the

skills required to fulfill the demand for labor (World Economic Forum, 2016).
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Unskilled human capital makes much-needed productivity growth challenging to come by in these regions.
Companies in the productive sectors in the areas — which should be creating more and better-quality jobs — struggle
to grow due to this human capital crisis, much less compete in the global economy (World Economic Forum, 2016).
The continued worldwide technological advancement threatens to increase the existing gap between available skills
and those demanded at the worldwide market. If our SLAC and other Latin American countries are to or want to
compete effectively and efficiently with those based in developed or emerging economies, the nations' must remedy

this by raising the skill level of its workforce (World Economic Forum, 2016).

2.1. Previous Works

Kogel and Prskawetz (2001) analyzed how the advancement of human capital affected the industrialized world
and escaping the Malthusian trap characterized by low economic and high population growth to the post-
Malthusian regime characterized by high economic and low population growth. The authors' examined the
transition between these regimes by constructing a growth model with two types of consumer goods (an
agricultural and manufacturing product), endogenous fertility, endogenous technological progress in the
manufacturing sector.

Gibbons and Waldman (2004) in their paper, that built on Becker (1964) expressed the economic implications
of the third type of human capital Task-Specific, which is as essential as the general-purpose and firm-specific. The
team Task-Specific human capital is a situation when a person is acquiring the skills for a particular job as opposed
to the firm or the industry. This type of human capital is based on the simple—plausible ideology that most human
capital accumulation is due to Task-Specific learning by doing. The authors' concluded by discussing how the
concept of human capital can explain the cohort effects and provide an essential perspective regarding job-design
issues.

Becker (1964) work on human capital focused on the presupposition on general-purpose and firm-specific
human capital. Becker (1964) developed one of the most significant strands of research that focused on human
capital and the economic approach to human capital. Teixeira (2014) explored (Becker, 1964) early work on human
capital, which Becker considered being a method of analysis rather than an assumption about human emotions,
because, an attempt to explain various facets of human behavior through a set of simplified assumptions regarding
human behavior, a result of individual choices characterized by utility maximization a forward-looking stance,
consistent rationality, and stable and persistent preferences (Becker, 1964). Asserting that the decisions were
constrained by income, calculating capabilities, time, opportunities, and imperfect memory (Becker, 1993).

Nerdrum and Erikson (2001) analyzed intellectual capital and found complementary capacities of competence
and commitment. Based on theoretically and empirically robust human capital theory, Nerdrum and Erikson (2001)
found that intellectual capital generates added value and creates wealth. The authors viewed resources to be
perceived to be both tangible and intangible; and an extension of the human capital theory to be included in the

intangible capacities of people.

3. METHODOLOGY, MODEL, AND RESULTS

As the world transitions from the millennial generation (1980 — 1995) to generation Z (1996 — 2010) in
colleges, it is safe to conclude that the increasing enrollment rate can be attributed to the primary and secondary
school net favorable educational policies implemented by educational policymakers. Over the decades, education,
which for this paper will be defined as the successful completion of a formal primary school system, has led to the
effective use of physical and financial capital leading to the efficient use of units of labor in the production process

(Smith, 1776) an overall increase in production.
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3.1. Data Definition and Source
The study employs panel data between 2000 — 2014 for eight SLAC: Argentina, Brazil, Chile, Colombia, Costa Rica,
Mexico, Peru, and El Salvador. These countries were selected due to data availability. The data was collected from

(World Penn Tables, 2019) Real Gross Domestic Product-per capita-purchasing power parity

(RGD Byer capita Wﬂ'i:] which is Gross Domestic Product {&ZDP7} converted to international dollars using purchasing
power parity rates divided by total population; return on education = human.

capital = (HC;;), which is based on years of schooling and returns to education. The second source of our data
is (World Development Index (World Penn Tables, 2019) Volume of Trade {(¥T;;} is net export + net import;

Primary School Government Expenditure (PGE; ;}, which is the average general government expenditure (current,
capital, and transfers) per student in the given level of education, expressed as a percentage of Gross Domestic
Product per capita (GDFyger capizg i Secondary School Government Expenditure (SGE; (]} is the average general
government expenditure (current, capital, and transfers) per student in the given level of education, expressed as a

percentage of GI Fyzp copire. Where i = countries and t = years.

3.2. Correlation analysis:

The correlation coefficient () was applied to measure the relationships between HC; ;. PGE; ¢, and SGE; ; in our

data set and 7 is given as:

n(X HC;, PGE; . SGE; ;) — (L HC;.) (LPGE; ;) (X5CE; ;) 0
r=

.JI MEIHCE — (ZHC;)*] [nEZPGE}, — (X PGE; )?][nE SGE, — (L5GE; )]

Table-1. Correlation analysis.

Correlation 7-Stat (P-Value) HC;, PGE;, SGE,,
1.00
e n/a
n/a
PG F[ . 0.96 1.00
’ 36.66 n/a
(0.00)*** (n/a)
SGE[ . 0.96 0.85 1.00
’ 37.69 17.12 n/a
(0.00)*** (0.00)*** (n/a)
Note:

*indicates significance level at 10%
** indicates significance level at 5%
#** indicates significance at 1%
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Given the strong relationship between HC;;, PGE; ;, and SGE; ;i HC;; and PGE;; were dropped from the base

model. Equation one shows the correlation coefficient between HC; ;. PGE; ¢, and SGE; ;.
Table 1 shows the correlation relationship (see equation one); our result shows a significant relationship

between PGE, , and 5GE; . while Figure 1 shows the graphical representation of our results. SGE;; was selected

to the base model because, according to Feinstein, Robertson, and Symons (1999), the most potent parental input is
parental interest in education. Building on this parental input will lead a child to achieve more in their educational

career.
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Figure-1. Line graph of the cross-correlation between H Cll £ PG E[_L-, and 56 E[_I.‘-

Note:
HC: Left Axis.
SGE & PGE: Right Axis.

3.8. Estimation Concerns

To test the Panel Unit Root (PUR] among the explained and explanatory variables, the first step is to examine

the unit root properties of the data, because, for our variables to be integrated of the same order, stationarity is

required. For this study, the unit root test by Levin, Lin, and Chu (2002); Breitung and Das (2005) and Im, Pesaran,

and Shin (2003) were implemented. The Levin et al. (2002) test is based on the Augmented Dickey-Fuller (4DF]

test. The null hypothesis of our unit root test is non-stationary of the data. For the panel cointegration test, the
Pedroni panel cointegration test (Pedroni, 2002, 2004) was adopted. The test allows various cross-sectional

interdependencies along with other different individual effects to establish the cointegration. Then, the Panel

Granger Causality, Vector Error Correction Model {(VECM} test would be analyzed.

3.4. Model Specification

The theoretical structure of the study will be based on the new endogenous theory of Romer (1994). The
Romer model argues that the main factor for economic growth is the accumulation of knowledge, asserting that
economic growth is dependent on human capital, labor, physical capital, and technology. Romer's production

function is as follows:
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V(e =K HOp VIAO LEOL1>x>0p>0a+p<1 (2)
Romer's production function is as follows:
¥, = K2 (4, L)SIF (3)

0= o =1

Then we normalize (L} the simple endogenous growth model, where & embodies both physical capital and

human capital.

V = AK
F_A K
L™ 7L
vy = Ak

The model implicitly assumes that 4 = 0. The also assumes that the labor force is growing at a constant rate

of {1}, and there is no depreciation of capital. {& = 0}. For the study and following Mankiw et al. (1992); Romer

(1989); Romer (1990); Romer (1994) and Vieira (2013) the differential equation of the neoclassical growth model is

The paper defines the total factor productivity (4) as

(4)
A =f(SGE; and VT;;) = SGE'} VT,
Where ¥; = RGD B, capitagyy SGE; ; = human capital and VT;; = volume of trade
Substituting ¥ = Ak
¥, = "k (SGEF1 vT ) )
t= A it " ipe
Taking the logarithm of the variables, differencing RGD By capitagy, We get:
¥, = By + ByImSGE; . + BV T, + & (6)

Where: Inn = By, Inl® = 1, and In = natural logarithm. Where: K = Physical capital, H = Human capital, 4 =
Technology, L = Labor.

The assumption of K. H. and L are as follows:

Kt} = 5.Y (), H(E) = 55¥(t), and L{t) =nL(t)
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Where: 53 = The portion of output assigned to physical capital accumulation for K, 55 = the portion of output

assigned to human capital accumulation for H, and n is the growth rate.

3.5. The Dynamics of the Model
Where equation seven represent the Cobb-Douglas production function, showing physical and human capital
that is defined as
K H (7)

k=-rh=-r.andy

Which implies:

y(£) = Fk(t. h(t)

Differentiating with respect to time, we get:
Ay(E) = Afk(E) + ARR(E)

The model will be estimated using the stated/base equation/model of the study:
INRGDP = fy + B,SGE; . + BylnV T, + 10 (8)

3.6. Empirical Results
3.6.1. Panel Unit Root Test
Conventionally, macroeconomics time series are non-stationary (Nelson, 1982). It is necessary to test the
stationary properties of the data. This requires examining the order of integration of the data set, which is the unit
root test. A time series is stable if its mean, variance, and autocovariance are independent of time (Gujarati, 2012).
The panel data technique referred to above has appealed to the researchers because of its weak restrictions. It
captures the country-specific effects and allows for heterogeneity in the direction and magnitude of the parameters
across the panel and provides a high degree of freedom in the model selection. Following the methodology used in
earlier works (Al-Yousif, 2002), we test for the trend and intercept stationary for our variables. With a null of non-
stationary, the test is a residual-based test that explores the performance of three different statistics. These three
statistics reflect a combination of Levin et al. (2002); Breitung (2000) and Im et al. (2003).

The Levin et al. (2002) test is based on the ADF test, which assumes homogeneity in the dynamics of the

autoregressive coefficients for all panel units with cross-sectional independence. The LLC equation is as follows:

A = a; + Byt Git + Zﬂj Appojt B

i=t1
Where: A = Is the first difference operator, &z = Is the dependent variable, #; = s the white-noise disturbance
with a variance of ﬂ:, i = 1,2,....,1n indexes countries, and £ = 1,2,....., T indexes time. According to Levin et al.

(2002) the hypothesis to test the stationarity of the panel data is: Hg: §; = 0 and Hy: §; = 0. Where the alternative

hypothesis; corresponds to ¥ being stationary. The test also finds that while comparing with the single equation of
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the ADF test, the panel approach substantially increases its power in finite samples. Levin et al. (2002) also specified
another equation as follows, which restricts _5}[ while keeping it identical across countries.
K
My = @+ BXieob S+ ) vy Ko+ B
i=1
In the equation, it is assumed that: Hy:ffy = f; =+ = f; =0 and Hy: f; = f; == f, < 0. Where:

t — statistics = tg Jo(B) and

AXp = o + B Xy + G + E_;i-"ﬂyl-_i- Aie j+ B = f and its standard error = o(f). The Breitung unit

root test is based on Breitung (2000); Breitung and Das (2005) developed a pooled panel unit root test that does not
require bias correction factors. This is achieved by (depending upon case considered) variable transformation. The

Breitung unit root test has better small-sample performance; that is, it is pre-whitening?.

Aye = a; + Z Vij Dy Ve

i=1

In which the residuals &5 and ﬁ; are computed as follows:

B = Ay — ) 7y Byie =
i=t

froi =y —1- Zﬁ)’[r —-j-1

=1

The residuals at the base model are

Aye = a; + Z Vij Dy Ve

i=1

Then standardized by the regression standard error to &r and fir 1. Then, the residuals of &; and E; are

orthogonalized as follows:

Tt 1
i= 5 (aé:;— —— ei et aéfﬂ]
JT-(+1) T—t

- . t—1 .. -
fir = ﬁr—L‘.ﬁL"‘T{ﬁT_.ﬁL}

Where: T = The sample size after the auxiliary regressions. Then the unit root is performed in the pooled

regression.

! Pre-whitening involves the first step regressions (for each :-)
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e = O f + vie
Where our hypothesis is: Hy:@ =0 and Hy: —1 <p <1 Where: i = 1, ..., Ny and iy = 1 for
i = Ny.....lN. The Breitung unit root test shows the t-statistic of the test that has a standard Normal limiting
distribution (for a sequential limit of the first T — @2 followed by N — oz

The IP5 is based on Im et al. (2003) which uses the average of the £g; statistics from

AV = o + BiXieo + Gt + Z i Ao+ By

i=1

Then it's used to perform the following Z statistic. Where: Z= N [E-EDIANVE) E=G]Et\r—1t.9f’
5] 2

E(E) and V(E) = are the mean and variance of each Es; statistic. Eventually, the 7z converges to a standard normal

distribution. So, the IPS test is based on the average individual unit root test, and it is expressed by

E= (J—t) v 1 E5i. The result of the PUR test is in Table 2. The table includes the Levin et al. (2002); Breitung

(2000); Breitung and Das (2005) and Im et al. (2003).

Table-2. Panel Unit Root Table (Trend and Intercept).

LLC IPS Breitung LLC IPS Breitung
Variable Levels 1st Difference
0.00%** 0.13 0.09%* n/a 0.00)%*** (0.01)¥**
RGD *F_::ler rcp[r:pppi .
SGE;, 0.04%* 0.11 0.76* n/a (0.00)*** (0.04)**
VT, 0.00%%* 0.49 0.23 n/a (0.00)%** (0.00)%**

Notes:

* indicates significance level at 10%

** indicates significance level at 5%
##* indicates a significance level at 1%.

3.6.2. Lag Selection Criteria Test
Given our variables are now rendered stationary, we then test for the existence of a cointegrating relationship.

To analyze the cointegration test, the lag length is first determined using the Lag Selection Criteria test. Five lag

length selection criteria have been employed in this study to assess the Autoregressive (AR) lag length of our
variables. The AR lag length ¥ is unknown and can, therefore, be estimated using the lag selection criteria. The

analysis would be carried out using the likelihood ratio (LR) test, according to Sims (1980).

LR =(T — c)llogl 2, |- logl,]
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Where: T = Sample size, ¢ = Total number of parameters estimated in the model, 2; = Is the maximum

likelihood estimate of the variance-covariance matrix of the residuals in the Vector Autoregression [VAR] model

under the null hypothesis, and 2; = Is the maximum likelihood estimate of the variance-covariance matrix of the

residuals in the VAR model under the alternative hypothesis. The LR test is a chi-square distributed with the

degrees of freedom equal to the number of restrictions that are tested. Final Prediction Error (FPE) is given as:

T+M,+1
T-M,—1

2

FPER) = |E@)| + ¢
Akaike Information Criterion {AIL) , according to and Akaike (1974) is given as

., 2K
AIC(p) =m|L,| + Tp

Where: T = Is the number of observations, & = Is the dimension of the time series, # = Is the estimated number

of lags, fp = Is the estimated white noise covariance matrix. Shibata (1976) proves that the AIC criterion, in the

univariate AR(p) representation, is inconsistent in the sense that asymptotically it overestimates the exact order

with a nonzero probability. Schwarz Information Criterion (5L), according to Schwarz (1978) the equation is given

as

kipinT

SCp) =In|E,| + T

and Hannan-Quinn Criterion (HQ) is given as

2pkilnInT

HQ() = m|f,|+ -

Table 3 shows the lag length selection results.

Table-3. Lag length selection criteria test.

Lag LogL LR FPE AlC s5C HQ
0 -229.34 N/A 1.27e-05 8.59 8.85 8.69
1 517.05 1275.65 1.25e-16% -16.77 -14.72% -15.97*
2 566.07 71.81% 1.36e-16 -16.77* -12.93 -15.28
3 604.18 45.78 2.55e-16 -16.87 -10.75 14.20
Note:

*Indicates lag order selected by the criterion.

LR: sequential modified LR test statistic (each test at 5% level).
FPE: Final prediction error.

AIC: Akaike information criterion.

SC: Schwarz information criterion.

HQ: Hannan-Quinn information criterion.

© 2020 Conscientia Beam. All Rights Reserved.
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3.6.3. Panel Cointegration Test

Our study identifies two kinds of test statistics the pooling residuals within the dimension of the panel and the

other without the dimension. The long-run equilibrium equations are as follows:

Panel V-Statistic

N T -1

z,= (Z > i aff_i)
= 1t=1

Panel rho-Statistic
N T -1 v T

z,= ( > i é&_i) i3 (63186 — 1))
[=1t=1 I=1t=1

Panel PP-Statistic
N T -4y T

z,= (Z > i é&_L) DD I (sl — A
i=1t=1 i=1t=1

T G

g
b
]
.,
=
r
b
[~]=
-
=7
Bty
L
j=ti ]
1
8
e S
1
i
va
n .
i]=
-
1l -
L=y

Group rho-Statistic

N T -1
2,=) (Z é&_i) D (ehoubé — 1))

i=1MM=1 t=1

Group PP-Statistic

T -4z 7
ft = g° ( Z éi:t—i) Z (&ip_s 08 — j:i:]

t=1 =1

Group ADF-Statistic

w T -z 7
zi=y (Z 555[}:_1) D (Frahéd)

i=1v=1 t=1
Where: € = Is the estimated residual from our primary equation

{nRGDPper Capitappp, Bo + ByInSGE;, + BoInVT; e + &

(©)

Where: fﬁ_": = Is the estimated long-run covariance matrix for A&3, Gf = &F {.S'ﬁl':} = Are the long run and

contemporaneous variance for the country i. The Panel V-Stat, Panel rho-Stat, Panel PP-Stat, Panel ADF-Stat,

Group rho-State, Group PP-Stat, and Group ADF-Stat are normally and asymptotically distributed. The results are

as follows:

© 2020 Conscientia Beam. All Rights Reserved.
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Table-4. Pedroni panel cointegration test.

Panel Group Statistics Statistic Prob
Panel V-Statis tic 5.90 0.00%**
Panel rho-Statis tic 3.38 0.99
Panel PP-Statis tic -2.64 0.00%**
Panel ADF-Statis tic -2.84 0.00%**
Group rho-Statis tic 4.01 1.00
Group PP-Statis tic -5.74 0.00%**
Group ADF Statis tic -3.03 0.00%**
Note:

* indicates significance at 10%
** indicates significance at 5%
*#* indicates significance at 1%

3.6.4. Fully Modified Ordinary Least Squares (FMOLS )
The study employed the FmoLs technique to determine the coefficients of the long-run relationship between the

explained and the explanatory variables. The FMOLS estimates show the cointegration regression by accounting for

serial correlation effects and endogeneity in the regression (Phillips, 1995). Pedroni (2002); Pedroni (2004) FMOLY

can accommodate considerable heterogeneity across individual members of the panel. Pedroni (2002) further stated
that the cointegration test determines whether our variables are cointegrated without providing estimated

coefficients for the individual variables in the panel.

Table-5. Results of long-term coefficient estimates by FIMOLS.

Variables Model
T E[ . 0.005
' (0.00)¥**
1_:!'1[";: . 0.36
' (0.00)***
R-squared 87%
(Adj-R) (86%)

Note:
p-value in parenthesis
* indicates significance level at 10%

** indicates significance level at 5%
#¥* indicates significance at 1%

Table 5 shows a positive, statistically significant long-run relationship between RGID F, .- capitapyy . and 5GE;
. : . .

with a coefficient of 0.005. This indicates that a 1% increase in SGE; ; is associated with a 0.005%-point increase in

RGDE,y capitapyy, , in our LAC. The 0.005%-point associated with SGE; ; implies that there is an incentive for a

nation to increase its expenditure on secondary school education as it will translate to improved skillset, knowledge,
and innovative ideas. This improvement, in the long run, will lead to the creation of new jobs, (an) increase in

productivity, an increase in the disposable income of employees, and an increase in the consumption of consumer

goods and services. This result indicates that the incentive to increase expenditure on SGE; ¢ of a nation would yield

a positive outcome as it translates to an increase in RGD -F;‘gg-r capitapyy, - This result is consistent with Edrees (2016),

Mehrara and Musai (2013); Khembo and Tchereni (2013); Rahman (2011) and Sharma and Sahni (2015) and Osiobe
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(2020) which is a similar vein study that analyzes the relationship among RGD Fyqr capitayy, (as a proxy for
. . i

economic growth) and the examined variable, HC;¢, (as a proxy for human capital) {5;; (as a proxy for physical
capital), and TEBj; as the explanatory variables between 1950-2014, and expands on the countries used in the paper,
by adding Bolivia, Honduras, Nicaragua, Panama, Uruguay, and Venezuela. The VT;; showed a positive,

statistically significant result with a coefficient of 0.36. This implies that a 1% increase in the VT ; is associated with

a 0.36%-point increase in RGD B, capitayy, inour LAC as the nation becomes more trade-friendly.
. . i

3.6.5. Panel Granger Causality (VECM)

The study of the causal relationship among economic variables has been one of the main objectives of empirical
econometrics. According to Engle (1987) cointegrated variables must have an error correction representation. One
of the implications of the Granger representation theorem is that if non-stationary series are cointegrated, then one

of the series must Granger cause the other (Gujarati, 2012). To examine the direction of causality in the presence of
cointegrating vectors, the GL test is estimated using the following specifications:

AIMRGDP; ]/ A i (10)
ASGE; , Az Paic
: : | ECT; L
AIVT; ; }r ( Az ) et (‘F‘z.i_r)

‘AlnRGDP,

peT capitappy U‘ (D1 m Frazak
ASGE; , =%y Z B2 134k
AInVT; B2 £ B3 124k

Where: & = the first differences, @; ;(j.k = L2} = fixed country effect, I{] = 1...m]} = Is the lag length
determined by SIC, ECT;,_; = Is the estimated lagged error correction term (ECT) derived from the long-run

cointegrating relationship, 4; = Is the adjustment coefficient, and @y ;+ = Is the disturbance term, which is assumed

to have a zero mean.

Table-6. The estimate of the panel vector error correction model.

Explained Variable Explanatory Variables — Chi-square value (Wald test)
i IT. ECT (-1
RGD lp_ugr rcpircpppi. SGELIT V Ti..f‘ t—Te(st )
RCDP 7.98 2.51 -0.031
per capitappy, . (0.04)** (0.47) [-2.44]
SGE-r 7.32 1.83 -1.12
- (0.02)%* (0.40) [-3.67]
VT . 6.22 2.01 -0.00
i (0.10)* (0.57) [-0.247

Note:

*indicates significance level at 10%
** indicates significance level at 5%
##% indicates significance at 1%
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Table 6 and 7 shows our estimates indicate a significant bidirectional ZCR between RGD F, . capita,,,
: g oenir

SGE;; and unidirectional GCR  between RGDFyqy capitappy VT;:. The bidirectional GCR between

RGD Byer capita I SGE; ; implies a chicken and egg GCR | but the VELCM doesn't tell us which of our variables

comes first. If it is the dependent variable (RGD Fygr capitayy, ) or the independent (5GE;;). In light of this

dilemma, our results can be associated with; the following interpretation as a nation's 8GD Fyz capitayy, increases,
: : it
this will lead to a rise in the country's real gross domestic product, increasing the nation's net expenditure on

SGE; ¢, which will increase the supply and the demand for quality blue-collar and Artisan jobs. The unidirectional

GCR between RGDFyqy capitapyy, VT;: implies ceteris paribus as RGD Fygp capitayyy, | Starts to rise, Marginal

Propensity to Consume (MPC) will increase, as well as Marginal Propensity to Save (MP5), which in turn will

increases net investment, creating more jobs in the domestic market, increasing the total output of consumer and
producers goods and services within the country, which will translate and expand into the international market,
thus increasing the volume of trade (Import + Export) and boosting the wealth of the national real gross domestic

product.

4. SUMMARY STATEMENT, CONCLUSION, AND EDUCATIONAL POLICY
RECOMMENDATIONS

The results contained in Table 6 support the long-term GCR between our explained and explanatory

variables in all the selected countries. In contrast, the short-run GCHR results from our variables can be found in

Table 7. Our results imply that SGE; ; does Granger cause RGD F, . capitapyp in the short-run and long-run, and

vice versa in the respective countries. Given the results obtained, the importance of 5GE; ; in boosting economic

growth can't be overemphasized. While VT;; does not GU RGD F,., capita gy, in the short-run, but the reverse
d g LE

holds to be true, and in the long-run, it does &{ economic growth in the respective countries. This study
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investigates the GUR between 5GE; ; and economic growth in SLAC. The study employs a time series annual data

between 2000-2014 for a panel of eight SLAC: Argentina, Brazil, Chile, Colombia, Costa Rica, Mexico, Peru, and El

Salvador.
Table-7. Summary of main findings of short-run causality.
Variables Direction of Causality Implication
Bidirectional Granger causality runs from
RGDP‘,‘.‘JE?" cfz*pirﬂppp“ >
. RGDP’parcﬂmmnnn. to SGEE,E'
FEF .t
SGE it
Unidirectional Granger causality runs from
RGDFpEr capitapny. i VTi,r
. RGDP‘parcﬁ'pitannn. to VT:',:‘
FEP L.t
Note:

> indicates causality running in both direction
— indicates causality from left to right

«— indicates causality from right to left

1 increase

| decrease

— leads too

The data was collected from World Penn Tables (2019). The empirical findings reveal that after controlling for

SGEH VT:‘,tr and RGD P?JE?"CE‘Ffprpp[ rthere is a positive statistically significant long-run relationship between

RGDP’psrcrxmmppp .

and SGEM with a coefficient of 0.005. This indicates that a 1%-point increase in SGEi,r
it

will lead to a 0.005%-point increase in RGD P,pﬂ,,.mmm““_ in the SLAC. This result indicates that the incentive
FPPLt

to improve the secondary school attainment rates and levels (H D) of a nation would yield a positive outcome as it

translates to creating new blue-collar workers and an increase in RGD P‘Pﬂrﬂﬁ‘ﬂffﬂppp“ in the SLAC. The VT:‘,:
has a positive statistically significant long-run relationship with RGD P,ps,,. capitappy. . with a coefficient of 0.36%.
That is a one percent increase in VT:',:' causes an increase in HGD P,pﬂ,,.mmmppp[ . by 0.86%-point. Our results

also indicate a significant causal link between RGD P?,E,,.mmm““_ and SGEM with a bidirectional GCR,
FPP it
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moving from RGDF?’””?”'MFFF“ to SGE;, and vice versa. While RGDP?’””"““FFF[: and VT;, has a

unidirectional GCR, moving from RGDP?’””?’E:EFFF“ to VT ,. Further studies need to be examined using

different methodologies to investigate the effect of how spending in education translates to higher economic
growth, community development, and higher productivity. Notwithstanding, specific government spending on
different tiers of education (higher education) needs to be investigated. The policy implications of this research
involve the following: first, Our SLAC will provide incentives that would promote academic spending in the
primary and secondary education levels and overall educational advancement in the region.

In conclusion, this paper adopted the Mankiw et al. (1992) technique and supports that education is imperative
for economic growth and development for the SLAC. Despite this widespread belief that investment in education is
a key determinant of economic growth and shortly will lead to economic development, the empirical estimations,
especially focusing on low-income countries, are less than conclusive. Quiggin (2002); Devarajan, Swaroop, and Zou
(1996); Benhabib and Spiegel (1994). This can be attributed to how schooling, investment, and successes are

measured.
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