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Abstract: For many years, the United Arab Emirates has been using its natural resource wealth to
develop infrastructure and attain economic growth. Nevertheless, human capital theory stresses the
importance of human capital to reach sustainability in the long-term. This study examines the impacts
of natural resource rents and institutional quality on human capital by applying the cointegration
and error correction model based on the autoregressive distributed lag (ARDL) approach. The study
uses corruption and law and order as proxies for institutional quality. The results indicate that one
percent increases in resource rents and corruption decrease the human capital by 0.16% and 0.14%,
respectively, in the long-term. Moreover, in the short-term, the current corruption and lag of resource
rents have significant negative impacts on human capital. However, law and order has a positive
impact on human capital in both the short and long-term. Thus, this study suggests that there is an
instant need to prioritize education to reach long-term sustainability.
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1. Introduction

The economic history of resource-rich countries shows varied evidence of how natural resources
affect economic growth. These resources are considered as either an engine of growth or an obstacle to
growth [1]. These two pieces of evidence prove and disprove the resource curse theory, respectively,
as this theory is based on the argument that natural resources harm growth [2]. However, economic
theory proposes that natural resources improve the production potential, thus boosting economic
growth [3].

The mere existence of natural resources does not prompt economic stagnation, yet it causes
certain distortions, which then act as transmission mechanisms that, in turn, disturb economic growth.
Thus, these transmission mechanisms affect growth directly, while natural resources merely exert
indirect effects via the transmission mechanisms, such as declines in human capital and government
mismanagement [4]. Besides, the traditional view under a policy perspective focuses on the monetary
aspects of development: The growth rate and level of gross domestic product per capita (per capita
GDP) [5]. However, the interest in non-monetary outcomes has increased rapidly [6–10] which
supports the need for a better understanding of how natural resources affect human development.
After observing these two areas in the literature, we proposed this study to investigate the impact
of natural resources on human capital along with per capita GDP, corruption, and law and order as
control variables in one of the major petroleum-exporting countries.

Human capital represents the skills and knowledge that individuals build, maintain, and
practice [11,12], and it is a necessary element for rapid economic growth and development across the
globe, because it improves the quality of living conditions by increasing the efficiency of workers,
fostering democracy, creating good governance, and enhancing equality [13–15]. A number of studies
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have observed the effect of human capital on economic performance, and the majority have found that
human capital positively affects economic performance [16–20].

There has been an upsurge of interest regarding the relationship between natural resources and
human capital, and a negative link between resource abundance and economic growth to deteriorating
human capital in resource-rich countries has been traced [1,8–10,21,22]. The principal argument that
explains how rents from natural resources, as measured by income from oil, gas, and minerals, tend
to deteriorate human capital is related to the false sense of security and overconfidence that natural
resource rents deliver for both the government and the people. Consequently, this retards the incentive
to invest in human capital and be locked in low skilled jobs, leading to low growth. According to [4],
countries that consider natural resources as their most relevant asset are prone to neglect human capital
development by allocating low attention and financial resources to it.

Despite these conclusions, the literature is deficient on how other important factors in a
resource-rich economy could affect human capital, such as the institutional quality and per capita GDP.
It is crucial to understand the complex dynamics of the resource curse from a different perspective,
since natural resources should not be the only factor that ruins or enhances human capital in a
resource-rich country. However, few studies have examined this scenario by looking at the direct and
indirect links between natural resources and human development via institutional quality [23–26].

Based on this argument, our study questions whether institutional quality has any link to human
capital as a clarification step to give a full picture of the relationships that may exist among the
selected variables. It is observed that good institutional quality is essential to support human capital
development [20], as an enhancement in human capital may not necessarily be linked to major
improvements in growth if the country has weak institutional quality [27].

The present study constructs objectives based on different factors; since it has been agreed that
human capital is essential for growth, the number of studies are limited in this field, and the resource
curse has different “strains” according to national circumstances. So, the objective is to test whether
there is evidence of the resource curse for human capital along with per capita GDP and institutional
quality as control variables in one of the major petroleum exporting countries, the United Arab Emirates,
which, to date, has not received attention in the literature.

To our knowledge, this is the first study to examine the short and long-term effects of natural
resources on human capital in the United Arab Emirates (UAE). It is interesting for an international
audience because an oil-rich country like the United Arab Emirates is a prime candidate for the
undesirable effects of the resource curse and, as such, provides useful results for policymakers.

This paper develops as follows: Section 2 includes data and the research methodology, Section 3
includes the results and discussion, Section 4 concludes the study, and Section 5 discusses the limitations
and future research.

2. Data and Research Methodology

2.1. Data and Variables Description

This study takes the per capita GDP, resource rents, and institutional quality as independent
variables and the human capital as a dependent variable. The descriptions and the rationale of choosing
these variables are as follows:

Human capital (HC) is challenging to measure, but it is often regarded as the accumulation of
education in a country [28]. Human capital theory explains how education is a significant source of
human capital, which, in time, is an important component in the economic growth of any country [29].
The present study took the human capital index for the period of 1984–2014, based on the average
number of schooling years and rate of return in terms of education from the Penn world table [30]
version 9, as also used by [31].

The per capita GDP (PGDP) was used as an indicator, following several studies that considered
PGDP as a proxy for the degree of development in a country [32–35]. There is a strong link between
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PGDP and human capital. High national income is used to allocate more resources to improve human
capital and to support an institutional environment that encourages learning and schooling [36,37].
Data on PGDP from 1984–2014 were retrieved from the world development indicators (WDI) provided
by the world bank (2017) for the period 1984–2014. PGDP is measured in US dollars and divided by
the population of each country for the said period to get the per capita GDP; the population data were
obtained from the world bank (2017). PGDP was also used by [38,39].

Natural resource rents (NRR) were detangled in this study. One point of view holds that
resources are seen to discourage the society to invest on education and to obtain high skills because
people can get jobs with less skills in resource-based sectors [4,40]. The other point of view is that
resource-rich countries have the capacity to invest and spend more on education to increase human
capital. To estimate this phenomenon, the present study used resource rents (RR) as independent
variable to check the impact of non-renewable natural resources on human capital. The total natural
resource rents (% of GDP) data from 1984–2014 were taken from the world development indicators
(WDI) provided by the world bank (2017). The natural resource rents was defined as the total percentage
of GDP associated with sales of natural resources (World Bank, 2017) in accordance with [4,22,41–46].

Institution Quality (IQ), in the form of corruption and weak law and order, hinders human
capital development [47–49] This study used corruption (CRP) and law and order (LO) as proxies
for institutional quality (IQ) following [34,50–53], and data from 1984–2014 were taken from the
international country risk guide (ICRG) by the PRS Group [54]. The CRP variable assesses the level
of corruption within a political system and includes financial corruption, e.g., demands for special
payments and bribes in connection with import and export licenses, exchange controls, tax assessments,
excessive patronage, nepotism, or secret party funding [34,55]. As stated by [51]. LO reflects “the
degree to which the citizens of a country are willing to accept the established institutions to make
and implement laws and adjudicate disputes”. In ICRG, “law and order” has a scale from 0–6 and
corruption is measured as “control of corruption” on a scale from 0–6. The measure of corruption
was inverted to represent “corruption” in this paper, which is a similar approach to that taken by [42].
The descriptive statistics are given in Table 1.

Table 1. Descriptive statistics.

Mean Max. Min.

Per capita GDP ($) 56,793 86,936 35,049
Resource Rents 19.77 32.58 9.04

Corruption Index 2.51 3.54 2.0
Law and Order Index 3.73 4.0 2.66
Human Capital Index 2.40 2.73 1.76

2.2. Theoretical Model

To determine whether resource rent growth is inclusive or exclusive, this study tested the impact
of resource rents on human capital:

HCt = θ1RRt + θ2Crpt + θ3LOt + θ4PGDPt (1)

where HC is the human capital, RR is the resource rents, Crp is corruption, LO is law and order, and
PGDP is the per capita GDP.

2.3. Empirical Model and Estimation Procedure

This section describes the empirical investigation of the impacts of resource rents and institutional
quality on human capital. Thus, Equation (1) is written as follows:

HCt = αo + θ1RRt + θ2Crpt + θ3LOt + θ4PGDPt + µt (2)
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where αo is constant, µt is the error term, and θ1 . . . , θ4 are parameters.

2.4. Autoregressive Distributed Lag Model

To derive the short- and long-term results, this study applied the autoregressive distributed lag
model (ARDL). The general form of the ARDL model of Equation (2) is as follows:

∆HCt = α0 +
t∑

i=1
δi∆HCt−i +

t∑
i=1
ρi∆RRt−i +

t∑
i=1
ωi∆Crpt−i +

t∑
i=1
ϕi∆LOt−i

+
t∑

i=1
∅i∆PGDPt−i + λ1HCt−1 + λ2RRt−1 + λ3CRPt−1 + λ4LOt−1

+ λ5PGDPt−1 + µt

(3)

where α0 is the constant, and the terms δi, ρi, ∅i, ωi, and ϕi are the parameters used for short-term
analysis, while λ1, λ2, λ3, λ4, and λ5 are used for estimating long-term parameters. t is the time
period and i is the lag length. The Wald restriction test is used to test the long-term relationship
or cointegration between the dependent and the independent variables. The value of the F-test is
taken by applying the coefficient diagnostic Wald restriction test on long-term variable parameters.
The hypothesis for the cointegration test is

H0 = λ1 = λ2 = λ3 = λ4 = λ5 = 0 (means no cointegration)
H1 = λ1 , λ2 , λ3 , λ4 , λ5 , 0 (means there is cointegration)

The F-test is based on the number of regressors in the model. If the F-stat value is greater than
the value of the upper bound, then the null hypothesis will be rejected to conclude that there is
cointegration and a long-term relationship exists between the dependent and independent variables.
If the value of the F-stat is lower than the value of the lower bound, then the null hypothesis is not
rejected, which shows that there is no cointegration means and no long-term relationship exists. Finally,
if the F-stat is between the lower and upper bounds, the result is inconclusive.

The order of the lag length in the ARDL model was selected using Akaike’s information criteria
(AIC). If the cointegration was statistically significant, then the values of the long-term parameters
were found by normalizing the long-term equation and estimating the error correction model for the
short-term analysis.

Under the assumption of steady-state conditions, the long-term equation is ∆HCi = 0.
This means that

∆HC = HCt −HCt−1 = 0HCt = HCt−1

By applying the above assumption and dividing by λ1, Equation (3) can be written in the long-term
form as follows:

λ1

λ1
HCt =

λ2

λ1
RRt−1 +

λ3

λ1
CRPt−1 +

λ4

λ1
LOt−1 +

λ5

λ1
PGDPt−1 (4)

Now, by re-parameterizing,

HCt = ψ0 + ψ1RRt−1 +ψ2CRPt−1 +ψ3LOt−1 +ψ4PGDPt−1 (5)

Now ψ1, ψ2, ψ3, and ψ4, are the long-term parameters, and their values and signs determine the
long-term relationships between the dependent variable and the independent variables in the model.
For the short-term analysis, the error correction model was used.
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2.5. Error Correction Model

When a long-term relationship exists between the variables, then there is an error correction
representative model, so the following error correction model was run in the third step:

∆HCi = α0 +
t∑

i=1
δi∆HCt−i +

t∑
i=1
ρi∆RRt−i +

t∑
i=1

∅i∆PGDPt−i +
t∑

i=1
ωi∆Crpt−i

+
t∑

i=1
ϕi∆LOt−i + γECMt−1

(6)

The coefficient of the ECMt−1 determines the speed of adjustment towards equilibrium in case of
any disturbance.

3. Results and Discussion

3.1. Unit Root Test

In this study, the level of stationarity and the order of cointegration were checked by applying the
augmented Dickey Fuller tests. The results of the unit root test are given in Table 2. It was found that
the null hypotheses of the unit root cannot be rejected for PGDP, human capital, law and order, and
corruption at the level of stationarity, but these variables were shown to be stationary at first difference.
However, the resource rents were shown to be stationary at level I (0).

Table 2. Results of the augmented Dickey Fuller unit root test.

Level 1st Difference

Per capita GDP −1.684646
(0.4282)

−3.8454 ***
(0.0067)

Human Capital −0.318979
(0.9103)

−3.546670 **
(0.0137)

Resource Rents −2.888092 **
(0.0586)

Law and Order −2.39222
(0.1523)

−5.661424 ***
(0.0001)

Corruption −0.631428
(0.2907)

−4.02520 ***
(0.0043)

The values in the brackets represent P-values: *** and ** show significance at 99% and 95% confidence intervals.

3.2. Autoregressive Distributed Lag (ARDL) and Bound Test

As the variables follow different orders of integration, ARDL is an appropriate econometric
technique to follow. After the ARDL, we applied the cointegration bound test, as shown in Table 3.
The results show that all values of F-statistics are higher than the 95 percent confidence interval,
and the value for human capital is 33.62; therefore, the long-term relationship was confirmed. We then
continued to the cointegration and error correction model results.

Table 3. Cointegration bound test results.

Dependent Variable F-Statistics K

Human Capital 33.62 4

3.3. Short-Term and Long-Term Results

The equation of human capital was estimated for human capital while controlling corruption,
law and order, and per capita GDP, and the results are shown in Table 4. The stability of the model
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was proven by the error correction term (ECT), which depicts that 10 percent of error is corrected
successfully each year.

Table 4. Impacts of resource rents and institutional quality on human capital.

Variable Coefficient t-Statistics Prob.

Short-Term Results:

Resource Rents −0.001 −0.102 0.919

Resource Rents (−1) −0.013 * −1.764 0.095

Corruption −0.001 * −1.689 0.096

Corruption (−1) 0.009 1.345 0.196

Law and Order 0.029 ** 2.302 0.034

Per capita GDP 0.000 0.015 0.987

Per capita GDP (−1) 0.172 *** 3.900 0.001

ECT (−1) −0.107 *** −8.404 0.000

Long-Term Results:

Resource Rents −0.169 * −1.790 0.093

Corruption −0.140 * −1.801 0.089

Law and Order 0.276 ** 2.465 0.024

Per capita GDP −0.245 −0.869 0.396

C 5.234 1.382 0.184

Note: ***, ** and * show significance at the 99%, 95%, and 90% confidence intervals.

The results show that the one-year lag resource rent negatively affects the human capital in the
short-term, and the same effects appear in the long-term between the resource rents and human capital.
This indicates that a one percent increase in resource rents causes a decline in human capital by 0.16
percent in the long-term.

Moreover, current corruption has a negative and significant relationship with human capital in
the short-term at the 90 percent confidence interval. Also, corruption has a significant negative effect
on human capital in the long-term. This shows that a one percent increase in corruption causes a
decline in human capital by 0.14 percent in the long-term and 0.001 percent in the short-term. However,
law and order has positive and significant impacts on human capital in both the short- and long-term
at a 95 percent confident interval. This reveals that a one percent increase in law and order causes
enhancements in human capital by 0.02 percent and 0.27 percent in the short and long-term, respectively.
In addition, the lag of per capita GDP shows a significant positive relationship with human capital,
while it appears to be insignificant in the long-term.

Further, the cumulative sum control chart (CUSUM) and CUSUM of squares tests were applied,
and both tests indicated that the model is stable (see Appendix A, Figures A1 and A2).

3.4. Discussion

Natural resources appear to crowd out human capital in the UAE. One possible reason for this
is that the huge oil windfalls trigger a false sense of confidence [56] that pushes citizens to ignore
their children’s education and causes the government to keep education as a low priority. The results
confirm what is known as the social resource curse [1,26,40,57].

In the UAE, corruption is negatively correlated with human capital. In this case, the reason is
likely because corruption reduces the funding for human capital, wasting good opportunities and
influencing education outcomes. A negative relationship is shown in studies by [33,47,49].
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Moreover, since “law and order” positively affects human capital, the results confirm the fact
that better institutional quality increases the incentive to learn and raises the skills of the labor force.
Similar results were found by [27].

The finding of PGDP and human capital was also realized by [37] The logic behind the positive
relationship is that income describes the well-being of individuals, so income growth drives schooling
by assigning more resources to education, increasing access to high levels of education and knowledge,
and offering more opportunities and expenses for educated workers and education. However, the
cause of the insignificancy in the long-term is likely because people are not prioritizing the education
sector with the growing level of income in the long-term.

4. Conclusions

This paper investigated the nexus between natural resource rents, institutional quality, and human
capital in the United Arab Emirates. The ARDL model and cointegration techniques were used to
study the social aspects of the resource curse by taking human capital as the dependent variable.

Natural resource rents appear to crowd out education as a proxy for human capital in the short-
and long-term in the UAE. This slows down the pace of the progress of economic development, as
human capital is a key driver of growth in any country. This is mainly because natural resources appear
to crowd out human capital due to the false sense of security that reduces the incentives of households
to educate their children and pushes the government to keep education as a low priority. The results
confirm the social resource curse [40,57]. Moreover, corruption deteriorates human capital, while
law and order enhance human capital, confirming the fact that good institutional quality encourages
learning and skill development.

On the other hand, the lag in income (PGDP) in the UAE contributes positively to human
capital, as the higher the income is, the more schooling, knowledge, and experiences are attained.
Notwithstanding, a high income is observed to play an insignificant role in enhancing human capital
in the long-term.

Presently, natural resources are believed to be a blessing for UAE, since the huge windfalls from
these natural resources boost investments, employment, as well as per capita GDP. Yet, deterioration in
human capital could turn this blessing into a curse by slowing the pace of economic development.
Accordingly, it is suggested that if the UAE desires to continue receiving the full benefits from this
blessing, more attention and funding should target human capital through education.

Besides, authorities in the UAE should consider stimulating their economic performance by
improving human capital, since higher levels of education can help to achieve efficient management of
resources and can shift the comparative advantage from the natural resource sector to the manufacturing
sector. The manufacturing sector accelerates what is known as “learning by doing” and demands
higher skills and technology, hence guaranteeing diversification and sustainability.

In our study, it was observed that a higher institutional quality enhances education levels in case
of the UAE in the short and long-term. Consequently, it is essential to ensure better law and order
conditions and control corruption and the overall institutional environment to improve human capital.

All in all, it is believed that exporting natural resources can increase the financial revenue and
reduce the budget constraints of government expenditure, even though these revenues are volatile and
uncertain. Thus, this study suggests that the government should invest more in education, augment
educational opportunities, and encourage the populace to receive education.

5. Limitations and Future Research

This study has potential limitations related to the time period used that have to be noted. The data
duration was limited to 30 years, from 1984 to 2014, which represents the full extent of publicly
available data. Although the data were adequate to show reliable results under the ARDL approach,
more data would have been desirable.
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There is scope for comparative studies between resource-rich countries that would allow the
effects of natural resources to be explored within different countries, such as a comparison between
resource-rich countries in the Gulf and technologically advanced resource-rich countries such as Norway,
which have comparable diversification policies. The extension of this study and the application of the
model to all Gulf Countries and other resource-rich countries would confirm the generalizability of the
results, which is a fundamental element in any study.
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