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SOCIAL AND ECONOMIC
DRIVERS OF NATIONAL
ECONOMIC DEVELOPMENT:
THE CASE OF OPEC COUNTRIES

Abstract

This paper examines the economic relationships between oil price volatility and
socially-economic development of 14 Organization of the Petroleum Exporting
Countries (OPEC) using the annual panel data for the period 1990-2014 obtained
from the World Bank (WB) statistical data sets. Hausman specification test has
been performed to choose the method of panel data analysis, and the results were
in favor of fixed effects estimation. The main findings indicate the direct relation-
ship between economic growth and oil price volatility. The research supports the
hypothesis that an increase in crude oil prices is positively related to GDP, and a
10% increase in oil prices correlates with 0.6-4% GDP improvements. Structural
changes in employment in favor of service sector are negatively correlated with
GDP per capita. Changes in GDP structure in favor of oil rents on 10% lead to
the shrinking of GDP on 1%. Life expectancy at birth, as an indirect indicator of
health, positively influences the economic growth indicators and an improvement
in life expectancy on one percentage leads on average to 1% growth in GDP and
0.5-1.33% growth in GDP per capita. Energy efficiency improvements are positive
drivers of GDP values at OPEC, and our findings suggest that a 10% increase at
GDP per unit of energy use leads to 3% increase of GDP itself. The study recom-
mends investing in energy efficiency, human capital, and capital formation to guar-
antee long-run economic development and prosperity of OPEC counties.

Keywords oil price, economic development, OPEG, life expectancy

JEL Classification 013, P28

INTRODUCTION

Starting from the end of World War II, the crude oil becomes an essen-
tial driver of economic growth worldwide. Regardless of the fast devel-
opment of alternative energy technologies (such as wind, water, thermal,
and solar powers), the demand for crude oil is still rising. According to
the International Energy Agency, the main reason for the rise in annual
oil consumption is the growth of the transport sector. For example, the
Sports Utility Vehicles sector in the US, as well as the industry of other
larger vehicles, is continuously growing. The total sales of Sports Utility
Vehicles and light trucks in the US raised from 47% in 2011 to about 60%
in 2017. The similar situation is evident to the EU, and oil consumption
is growing by 2% annually (the highest rate starting in 2001).

The oil price fluctuations become a predominant factor of oil-produc-
ing countries national economies development. Thus, during the peri-
od 1960-2018, the average oil prices were in a range between five and
more than one hundred USD per barrel. The average Organization of
the Petroleum Exporting Countries (OPEC) oil prices picked during
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summer 2014, reaching the 108 USD per barrel. The OPEC countries are mainly oil export-depended
economies, whose socio-economic development depends on the world oil prices.

The Organization of the Petroleum Exporting Countries was founded in Baghdad in 1960 by Iran,
Iraq, Kuwait, Saudi Arabia, and Venezuela. Later on, the OPEC membership was extended to an-
other ten countries including Qatar, Indonesia, Libya, the UAE, Algeria, Nigeria, Ecuador, Gabon,
Angola, Equatorial Guinea, and Congo. The development of OPEC organization was non-smooth,
and some countries were suspending and later on rejoined OPEC. Thus, Ecuador has terminated its
membership for fifteen years in 1992 and rejoined in 2007. Indonesia has suspended its membership
for seven years in 2009 and rejoined in early 2016, and again suspended its membership at the end
of 2016. Gabon has suspended its membership for twenty-one years in 1995 and rejoined in 2016. It
is critical to underline than OPEC Statute considers the differences between Founder Members and
Full Members, the OPEC Conference decides the last countries application/terminations. For any
country with a substantial positive net export balance of crude oil to become an OPEC Full Member,
it is needed that at least three-fourths of Full Members are voted for during the Conference.

At the beginning of the twenty-first century, OPEC covers more than 40% of the world’s crude oil ex-
tractions and about 20% of world natural gas production. The total deposits of oil within OPEC are es-
timated at 80% of all available in the world.

The main goal of this study is to determine the common factors and their influence on economic growth
indicators of selected OPEC member states and forming policy recommendations for economic security
and long-term economic development of analyzed national economies.

The main research hypotheses within this study are as follows:

« GDP and GDP per capita in OPEC member states depend mainly on employment in the industrial
sector and less depend on employment in services;

« foreign direct investments (FDIs), measured as net balance in current US$ are positively correlated
with GDP and GDP per capita indicators;

« anincrease in crude oil prices is positively related with GDP and GDP per capita indicators;

« fuel exports as a percentage of all merchandise exports are positively correlated with GDP and GDP
per capita indicators;

+ life expectancy at birth, as an indirect indicator of health, should positively influence the economic
growth indicators;

« fertility rates as total birth per woman should positively add to GDP of OPEC member states and
don’t have any significant influence on GDP per capita;

« oil rents as a percentage of GDP do not have a significant impact on GDP and GDP per capita indi-
cators due to oil price fluctuations;

« anincrease in energy efficiency of OPEC, measured as GDP per unit of energy use should improve
economic growth indicators;

« anincrease in the gross capital formation and gross fixed capital formation is positively correlated
with GDP and GDP per capita indicators.
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The rest of the research is organized as follows. Section 1 reviews the relevant literature on drivers of in
OPEC national economies development and provides intuition of oil price influence on the oil-depen-
dent economy. Section 2 presents the methodology and data description. Section 3 discusses empirical
estimations. Last section concludes and provides policy implications.

1. LITERATURE REVIEW

The oil shock caused by OPEC oil embargo in 1973
has produced a recession in many countries and
promoted studies on the influence of oil shocks
on economic growth. The first papers in the field
by Pierce and Enzler (1974), Rasche et al. (1977),
Mork and Hall (1980), Hamilton (1983) were de-
voted to the US economy. The paper by Hamilton
(1983) states that all US recession (except the re-
cession of 1960) since 1945 was preceded by dra-
matic oil price increase. Additionally, Hamilton
(1983) provides statistics that the crude oil price
increase in 1970th led to falling of US GDP from
4% during the period 1960-1972 to 2.4% during
the period 1973-1981, within the similar periods
the inflation rate was 3.1% and 7.6%, respectively.
Later on, Hamilton (2003, 2009) has analyzed not
only the influence of oil price increase, but also the
transmission mechanisms of oil price reduction.

The similar papers by Darby (1982), Burbidge and
Harrison (1984) have extended the research with
new methodology using the vector autoregressive
models, and the samples were also changed with
an emphasis on developed economies. The re-
search paper by Darby (1982) analyzed the influ-
ence of oil price fluctuations on employment level,
real output, money supply, government expendi-
tures and the ratio of exports to GNP for sever-
al developed economies (United States, United
Kingdom, Canada, France, Germany, Italy, Japan,
the Netherlands). One of the results supported the
hypothesis that real oil prices are an inflation driv-
er both in the US and abroad.

Let’s analyze the transmission mechanisms chan-
nels of oil price influence on oil-importing and
oil-exporting countries. The demand for oil is in-
creasing in the period of national economies ex-
pansions, and it is hardly reducing in the periods
of economic recession, since oil consumption af-
fects the social sphere and population well-being.
The reason that oil consumption is not shrinking
during the periods of economic recession is ex-
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plained by the fact that the population tries to sup-
port the average lifestyle of energy consumption,
which determines the vital and habitat needs. On
the contrary, economic agents may reduce the use
of other goods/services (rather than oil consump-
tion) slowing the rates of economic growth.

The oil price fluctuations have a complicated trans-
mission mechanism on real GDP influence for a
resource-dependent economy, which include the
supply and demand channels. The supply channel
is directly related to the production costs, and, in
case of oil price increase, the higher price of the
final commodity would create the lower demand,
and, consequently, supply would also decrease.
The demand channel is directly related to consum-
er disposable income, which is getting smaller in
case of oil price increase (Oyeyemi, 2013). There
is also an indirect influence of oil price shocks on
real GDP performance through the consumption/
investment interactions, and the higher portion
of money/budget is spent on consumption (due to
the oil price increase), the lower is left for invest-
ment. Kilian and Lutz (2008) have found that de-
mand channel of oil prices transmission is more
important than it is expected by the contribution
of energy costs to total expenditures.

Rotemberg and Woodford (1996) proposed a the-
ory that proves relationships between oil price in-
crease and real wage fall. The empirical (calibrat-
ed) estimates suggested that a 10% increase in oil
price (innovation) lead to a 1% decline in the real
wage. If the domestic economy has a broad open-
ness to international trade with strict oil resource
dependence, the oil price shocks would have a sig-
nificant influence on the current account, infla-
tion, and foreign exchange markets.

The results of the analysis showed the correlation
between the price of the natural resources, in-
novations, and countries economic welfare, in-
cluding energy security (Vasylyeva et al., 2014).
Melnyk and Kubatko (2013) having analyzed the
EU experience on economic systems adaptation to
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resource fluctuations have found that energy price
increases are a relevant factor of green industries
innovations both through the demand and sup-
ply side channels. In this case, Prokopenko et al.
(2017), Cebula et al. (2015), Chygryn (2016) proved
that the problem of the country’s energy security
could be solved through the development of the
alternative energy resources. In addition, Lyeonov
et al. (2018), Vasylieva et al. (2018) analyzed the
macroeconomic stability from the different point
of views including ecological indicators (export/
import of natural resources, environmental per-
formance etc.) and also providing the empirical
study of the social and economic country’s lev-
el (Banioniene, 2017, Sotnyk et al., 2015). Besides,
Macerinskiene (2017) showed that the most im-
portant factors among others are the price of oil.
A financial process, as well as banking system
(Kozmenko et al., 2014, 2015), level of welfare and
employment policies (Cohe, 2017) and institution-
al quality (Kaasa, 2016), have an essential influ-
ence on national economies development.

There are many different scenarios for oil resource
dependence on the economy in case of oil price
shocks. When the national economy has trade ac-
count deficit, then any increase in oil prices would
influence real economic sector both in short- and
long-run perspective. The short-run perspective is
related to the fact that external oil price increase
would raise the domestic price level and lead to a
depreciation of the local currency. If the oil is a sig-
nificant contributor to domestic production, then
the domestic price level would rise almost equal to
the oil price changes, which consequently would
lead to higher interest rates, more costly credits and
shrinking real economic activities. That is, the re-
al production sector would respond with reduced
outputs in the short run. The long-run perspective
depends on the ability of the national economy to
grow in the condition of instability. In the case of
irreversible oil price shock, the prices within the do-
mestic economy would stabilize at some higher lev-
el, which would lead to well-being loses. Increase in
the price level and the current account deficit would
inevitably lead to the depreciation of the local cur-
rency. The weak domestic currency could be a pos-
itive signal for exporters due to the increased com-
petitiveness of their commodities on the foreign
markets. The abovementioned mechanisms would
lead to the market equilibrium in the long run.

158

There would be another situation when the nation-
al economy has a trade account surplus. Within
a positive trade balance, an increase in oil pric-
es would also influence the real economic sector
both in the short and long run perspective, but the
consequences would be different. The short-run
perspective is related to the fact that external oil
price increase would raise the domestic price level,
but it wouldn’t necessarily lead to a depreciation of
the domestic currency, and significant population
well-being losses. The sufficient reserves of foreign
currency enable the central bank to make inter-
ventions in order to control the exchange market.
The long-run perspective is related to the fact that
population well-being would increase in case of
the fixed exchange rate. Stable domestic currency
would increase the purchasing power of domestic
consumers relating to import commodities. On
the other hand, the competitiveness of local ex-
porters would worsen due to the strong national
currency and, as a result, the trade account bal-
ance would not have such surplus as it used to be
before the oil price shock.

Rotemberg and Woodford (1996) stated that oil
price shock itself is not a large contributor to GDP
fluctuations and 10% increase in oil price (inno-
vation) leads only to 0.5% decline in private sec-
tor output. Moreover, it was found that such in-
novation is related to GDP 2.5% decline in one
year at the minimum. The monetarists, as it seen
at Bernanke, Gertler, and Watson (1997), state that
it is improper monetary policy to blame for aggre-
gate economic activity slowdown during the pe-
riod of oil price increase. The authors used vector
autoregressions and proved that the tightening of
monetary policy is to blame for subsequent reces-
sion as a response to oil price increase. The sem-
inal paper by Mork (1989) stated about different
GDP response on the same decrease and increased
oil price shock. He found an insignificant effect of
oil price decrease on the US economy. In any case,
the oil price increases, according to the research
of Sineviciene et al. (2017) on Eastern Europe
post-communist economies, would be a key deter-
minant of energy efficiency improvements.

When one speaks about the oil-exporting coun-
try, the situation would be opposed to the re-
source-dependent economy and oil price increases
would mainly have a positive influence on the do-

http://dx.doi.org/10.21511/ppm.16(4).2018.14



mestic economy. In a situation when the national
economy had a trade account deficit, any rise in
oil prices would improve the current account, and
create conditions for possible appreciation of local
currency. The long-run perspective for the oil-rich
economy, in case of irreversible oil price shock, is
population well-being improvements and availa-
bility of resources to develop the national economy.
Strong domestic currency is a positive signal for
importers and investors due to the long-run stabil-
ity of exchange rates. The similar situation would
be when the national economy has trade account
surplus, and the domestic economy becomes at-
tractive for foreign investors, as well as nation-
al business, to accumulate sufficient amounts of
money to develop the national economy.

The empirical paper by Oyeyemi (2013) proves a
definite link between oil price shocks, government
expenditure and GDP growth of Nigeria. However,
the oil price decrease is a factor of instability for
the oil-exporting country, and for the Nigerian
economy, about 85% of government revenues are
due to oil, and 95% of export also belong to oil.
The subsequent world oil price decrease in 2014 led
to destabilization effects in Nigeria, especially in
the balance of payment and government finances.

According to Ftiti et al. (2016), the transmission
mechanism between oil prices and OPEC coun-
tries business cycles appeared to be statistically
significant and show causality relationship in the
short- and medium-run perspective. The last is ex-
plained by the shrinking of consumption in case

= N W b o

1990

1995

Figure 1. Change of average dail
from (Statista)
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of oil price cuts and OPEC countries experience
a negative impact on the aggregate demand. On
the contrary, the overall demand for oil is growing
steadily, and the average daily demand for crude
oil worldwide is raising about two percent annual-
ly from 1980 to 2018 (Figure 1).

The oil-rich economies could be vulnerable to due

to business cycle fluctuations. Hamilton (1983) has

proved that oil price fluctuation has a significant

influence on short-run economic performance in

the US. Also in a seminal paper, it was confirmed

that correlation between crude oil prices and US

GDP is not a statistical coincidence, and within

econometric modeling, it was shown that seven

out of eight recessions during the period 1945-
1983 were caused by rapid increase in the oil price.
The above mentioned correlation between oil pric-
es and economic performance was statistically sig-
nificant under the 90% level of significance.

That is, for a resource-dependent economy, oil
shocks are the sources of economic fluctuations,
while for the resource-rich economies, the situ-
ation is another way round and world business
cycles influence the oil price and, as a result, the
well-being of oil-rich economies.

The long-term perspective (starting at the end of
19th century until 2016) between oil prices and
GDP for the US economy has been analyzed by
Gadea et al. (2016). The main finding of the study
was the presence of structural breaks due to the
changes in the demand and supply of oil and those

Source: Built by the authors according to information.

2020

y demand for crude oil worldwide
1980 to 2018 (%)
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breaks were located in 1912, 1941, and 1970. Due
to the availability of the data, the last oil break in
1970 has been studied mostly where a strong nega-
tive influence of oil price increases on GDP perfor-
mance has been found. Consequently, since then,
vivid arguments are proving the strong sensitivity
of GDP to oil price shocks.

According to Torvik (2009), there exist negative
relationships between natural resource abundance
and economic growth indicators, but it doesn’t
imply that the abundance of a resource leads to
slower rates of growth. For example, Norway pos-
es both natural resource abundance and leading
economic performance. It might be the poor insti-
tutional factors (such as corruption, poor proper-
ty right protecting, bureaucracy, etc.) to blame for
little achievements in economic development.

The research of Torvik (2009) determines the crit-
ical specifics for resource-abundant countries to
succeed. Among the main differences between the
succeeding and losing countries are their attitude
and placement at saving of resource income; form
of country government; institutional factors; type
of natural resources; offshore or onshore oil; early
versus late industrialization.

The saving behavior of countries, which have es-
caped the resource curse, is different from the
losers, since resource-adjusted savings rates
within winning countries are always higher. The
form of country government is also essential and
Andersen and Aslaksen (2008) found that within
a group of democratic countries, the presidential
form of government is more inclined to resource
curse rather than parliamentarian countries. To
explain the difference between presidential and
parliamentary, forms Torvik (2009) claims that
the presidential form of government is a “one-man
show”. In contrast to parliamentary, form, where
it is needed to support the confidence and broader
representation in society, the resources spending
is usually performed on a more productive base.
Mehlum and Torvik (2006) claimed that abun-
dance of resources and institutional progress on
property rights, corruption and bureaucracy con-
tribute to economic growth, since more invest-
ment opportunities are available within the pro-
ductive environment. Considering the factor of off-
shore/onshore oil, the easiness of resource availabil-
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ity doesn’t stimulate the development of supporting
industries, while it creates opportunities for violent
conflicts to grab part of the oil resources. On the
contrary, the offshore oil with challenging condi-
tions stimulates the development of proper technol-
ogies. As stated by Torvik (2009), deep sea drilling
in Norway promoted the development of related
technologies, and currently, this country is one of
the world leaders extracting oil with sea depths of
about 2,000 meters. That is, challenging conditions
to achieve resource abundance become an impor-
tant factor in economic growth. Considering the
element of early/late industrialization, it is the con-
sequences of the event what plays the role. That is,
any country to become prosperous needs to devel-
op proper institutes first.

To summarize this section, the arguments were
shown that oil price shocks influence the aggre-
gate demand in oil-exporting and oil-importing
countries.

2. METHODOLOGY
AND DATA

To achieve comparability of results, the period
1990-2014 was chosen, which guarantees the max-
imum availability and richness of data with regard
to the World Bank data set used in the research.
This research focuses on identifying the main
drivers of economic growth within a panel of 14
OPEC members, considering all member coun-
tries within a Founder Members/Full Members
status at the beginning of 2018, except Equatorial
Guinea (since there are no available data for that
country). Moreover, Equatorial Guinea became
a Full Member of OPEC only in the mid of 2017.
Thus, the corresponding list of countries includes
Algeria, Angola, Congo, Ecuador, Gabon, Iraq,
Iran, Kuwait, Libya, Nigeria, Qatar, Saudi Arabia,
United Arab Emirates, and Venezuela.

The estimation of growth models includes a va-
riety of methods starting from production func-
tions and vector autoregressions to nonparametric
modeling and simulations. Ftiti et al. (2016) have
proposed an econometric methodology of evolu-
tionary co-spectral analysis in order to differen-
tiate between short-run coincidence and the long-
run dynamics. The evolutionary co-spectral anal-
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ysis proved that oil price fluctuations have both
medium- and short-run effects on the economic
performance of OPEC countries, while the medi-
um-run effects were significantly larger in com-
parison to greater than the short-run effects.

The research paper by Umar et al. (2017) using the
vector autoregressive model reveals the causality
between oil price volatility and economic perfor-
mance in Nigeria. Thus, it was found that there
is a strong relationship between oil price fluctu-
ations and GDP growth in Nigeria. The real gross
domestic product was taken as a dependent varia-
ble and the main explanatory factors were oil pric-
es, foreign direct investments, total export, trade
openness, and human capital. However, there was
found no correlation between the variables in the
long-run perspective. The long-run performance
is explained by improvements in human capital,
and it was recommended to allocate budgetary
money to the educational sector in order to stimu-
late economic growth through the human capital
improvements. One of the important recommen-
dations done by Umar et al. (2017) is the necessity
to maintain the less volatile crude oil world prices
to guarantee stable economic growth.

To construct a proper econometric model, it is
needed to complete data for each national econ-
omy. Therefore, a selection of a presented set of
countries is explained by the availability of bal-
anced data. There were several missing values in
World Bank data on fuel exports (% of merchan-
dise exports), health expenditure per capita (cur-

Problems and Perspectives in Management, Volume 16, Issue 4, 2018

rent USS$), energy use (kg of oil equivalent per cap-
ita), GDP per unit of energy use (constant 2011
PPP $ per kg of oil equivalent) for Iran, Kuwait,
Iraq, which have been filled by average values of
the closest previous and next years.

The panel data of national economies could be
analyzed with fixed or random effect estimators.
Having performed a Hausman test (Hausman,
1978) for model specification, the results were in
favor of a fixed effect model. The null hypothesis
of random effects was rejected and the alternative
hypothesis was accepted. In general, the Hausman
specification test estimated the correlation be-
tween error terms and repressors in the model and
the random effects model foresaw no relationship
between the two. The fixed effects enable us to
take country-specific characteristics and control
for all differences within the specific country.

The results of the Hausman specification test
(Table 1) are supporting the fixed effects model.
Interpreting the result is direct, since the p-value
is less than 0.05, and it is needed to reject the null
hypothesis of random effects and use the fixed ef-
fects model.

To select key factors for the econometric model,
the main drivers of economic performance for oil-
rich countries in the first section were analysed.
Therefore, the indicators of employment in in-
dustry, employment in services, exports of goods
and services, exports of goods and services, fer-
tility rate, foreign direct investment, fuel exports,

Table 1. The results of the Hausman test for the studied data

Source: Authors’ calculations based on the World Bank (2018).

. (b) (B) (b-B) sqrt(diag(V_b-V_B))
Indicator - -
Fixed Random Difference S.E.

empl_indus~y 1.60e+09 1.39e+09 2.14e+08

empLsgrvi~s ) 2.94e+09 2.84e+09 1.02e+08 ¢
fdi_inflows 2948782 168284 219502 i
fuel_exports ~ -1.22e+08 _ -8.24e+07 -3.99e+07 ¢
govern | ..73.98e+08 ..2>.84e+08 8.58e+07 ..
|ife_expec~y ) ~3.90e+09 3.38e+09 519e+08 ¢
fertility ~ -4.55e+10 -4.52e+10 ~ -3.34e+08
oilfrgnts o ~-9.31e+08 ~-9.37e+08 6193709 ¢
time_start~s -5.73e+08 -5.23e+08 -5.01e+07

Note: b = consistent under Ho and Ha; obtained from xtreg, B = inconsistent under Ha, efficient under Ho; obtained from xtreg,
Test: Ho: difference in coeficients not systematic, chi2(8) = (b-B)’[(V_b-V_B)2(-1)](b-B) = 41.00; Prob>chi2 = 0.0000, (V_b-

V_B is not positive definite).
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GDP per unit of energy use, general government
consumption, gross (fixed) capital formation, life
expectancy, oil rents, price of crude oil; renewable
electricity output, time required to start a business
(days) were included in the set of GDP and GDP
per capita drivers.

The population variable was not included into
the model, since the dependent variable is GDP
per capita, and in simple GDP growth model,
structural variables of employment were taken
(Employment in industry and Employment in ser-
vices). The incorporation of the employment var-
iable is necessitated by revealing the sectors pro-
moting more to the GDP growth. It is expected
that the export of goods and services variable is
negatively correlated with economic growth due
to the prevalence of fuel exports. Several new var-
iables were added, which are seldom included in
the growth models such as fertility rates and GDP
per unit of energy use. According to the theory, it
is expected that fertility rates positively influence
the GDP growth and are negatively correlated
with GDP per capita indicators. As for the GDP
per unit of energy use, it is expected that progress
in energy efficiency would positively influence
both GDP and GDP per capita indicators. The au-
thors use several model specifications and differ-
entiate them through the capital variables (Gross
capital formation, Gross fixed capital formation).
In general, both of them should positively add to
economic growth variables.

There are no available data on the institutional
progress of OPEC members and, still, from the
first section, it is clear that institutional quality is a
key driver of resource-abundant economy growth.
To address the issue, the instrumental variables of
Life expectancy at birth and Time required to start
a business were added to estimate the influence of
institutional quality. The reason for life expectan-
cy usage is as follows: the better the health care
system and social infrastructure, the longer years
of life are expected. The “Time required to start a
business” variable is positively correlated with in-
stitutional quality and directly reflects the level of
bureaucracy in the national economy.

Given the discussion in the first and second sec-

tions, an empirical model is built to estimate the
influence of different factors on economic perfor-
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mance for a panel of 14 OPEC members, based
on the World Bank data (World Bank, 2018), as
follows:

El, ES., EXP, EX,, FR

it it? it> it> it >

FDlita FEita GDP PEit’ Gi”

1P, = F - , O
GCF,, GFCF,, LE,, OR,,
REO,, PO,, TSB,

where YPC, - GDP per capita (constant 2010
US$) at country i in year t, ¥, — GDP (constant
2010 US$), EI, - Employment in industry (% of
total employment), ES, - Employment in servic-
es (% of total employment), EXP, - Exports of
goods and services (% of GDP), EX, - Exports of
goods and services (current US$), FR, - Fertility
rate, total (births per woman), DI, - Foreign
direct investment, net inflows (BoP, current US$),
FE, - Fuel exports (% of merchandise exports),
GDP _PE, - GDP per unit of energy use (con-
stant prices per 1 kg of oil), G,, - General govern-
ment final consumption expenditure (% of GDP),
GCF, - Gross capital formation (current USS$),
GFCF, - Gross fixed capital formation (current
USS$), LE, - Life expectancy at birth, total (years),
OR, - Oil rents (% of GDP), REO, - Renewable
electricity output (% of total electricity output),
PO, - price of oil (USD per barrel), 7SB, -
Time required to start a business (days).

To estimate these links empirically, all variables
were transformed into logarithmic values and
work with elasticities. All but two variables were
transformed into logarithmic values. The data on
is the Foreign direct investment have negative val-
ues, and for that reason it is left without logarith-
mic transformation. The same is for Renewable
electricity output, since some OECD member has
zero percentage of green energy. The log-log func-
tion of Equation 1 can be estimated as follows:

ypc, = B, + Pei, + p.es, + fexp, +
+pB,ex, + B fr, + BFDI, + 5, fe, +
+5gdp _ pe, + Pogi, + Pro&cf, +
+0,.8fcf, + Ble, + Bisor, +
+B,REO, + B, tsh, +u,,

2

where ypc, - natural logarithm of GDP per cap-
ita (constant 2010 US$) at country i in year ¢, y,
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- natural logarithm of GDP (constant 2010 USS$),
ei, - natural logarithm of Employment in in-
dustry (% of total employment), es, natural loga-
rithm of Employment in services (% of total em-
ployment), exp, - natural logarithm of Exports
of goods and services (% of GDP), ex, - natural
logarithm of the Exports of goods and services
(current US$), fr; - natural logarithm of Fertility
rate, total (births per woman), fe, - natural loga-
rithm of the Fuel exports (% of merchandise ex-
ports), gdp _ pe, - natural logarithm of the GDP
per unit of energy use (constant 2011 PPP $ per kg
of oil equivalent), g, - natural logarithm of the
General government final consumption expen-
diture (% of GDP), gcf, - natural logarithm of
the Gross capital formation (current US$), gfcf,

- natural logarithm of the Gross fixed capital for-
mation (current US$), /e, - natural logarithm
of the Life expectancy at birth, total (years), or,

- natural logarithm of the Oil rents (% of GDP),
po,, — natural logarithm of the price of oil, #sb,

- natural logarithm of the Time required to start a
business (days), f,,...5,; — regression coeflicients
of the model, u,, - error term.

To conclude the Methodology part, the World
Bank data were described and explanations about
OECD members, were provided having justified
the period of study. Also, the key parameters to be
included in the empirical model have been iden-
tified and the use of fixed effects to study panel
data for OECD member states was justified. The
next part provides empirical results and their
discussion.

3. RESEARCH RESULTS

Using the fixed effect model for the analysis of
OPEC panel data, the empirical model was built
and tested, which indicates GDP and GDP per cap-
ita indicators as drivers for the selected countries.

Based on the results presented in Table 2, it is seen
that employment in industry and employment in
services are insignificant factors of GDP in OPEC
members (one of two models suggested a nega-
tive influence of employment in services on GDP
increase). The foreign direct investment also ap-
peared to be an insignificant factor of OPEC GDP
growth from 1990 to 2014.

http://dx.doi.org/10.21511/ppm.16(4).2018.14
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Fuel exports as % of merchandise exports ap-
peared to be an insignificant indicator and it is not
the percentage of fuel at merchandise export, but
the absolute volume of oil exported is important.
The last is indirectly proved by the positive corre-
lation between Exports of goods and services (cur-
rent US$) and GDP, and the second model speci-
fication suggests that 10% increase in export leads
to 0.8% increase at GDP.

General government final consumption expend-
iture appeared to be restricting factor to GDP
growth. One of the policy implications is to con-
sider the directions of government spending in or-
der to receive positive feedback at GDP.

An improvement in life expectancy of 1% leads to
1% growth in GDP. That is, investing in directions
related to the improvement of social standards re-
quires the proper institutional environment.

Fertility rates as total (births per woman) are neg-
atively correlated with GDP growth. However, the
last does not mean a causality relationship. It could
be a situation that wealthier OPEC members are
less inclined to have more children. Also, one may
consider the de la Croix and Doepke (2003), the pa-
per which states that it is not a fertility rate, but the
distribution of fertility, which is important. That is,
it is not so important how many children they have
overall, it is important who is having children.

Our finding suggests that oil rents increase by 10%
leads to the shrinking of GDP by 1%. The policy
implication for OPEC members is to develop eco-
nomic sectors other than extracting industry.

Energy efficiency improvements are positive drivers
of GDP values in OPEC and our findings suggest that
10% change at GDP per unit of energy use leads to 3%
of GDP itself. Energy saving technologies could be
used at larger scales promoting GDP growth.

Investment to Gross capital formation or Gross
fixed capital formation (current US$) leads to pos-
itive GDP growth. The increase in Gross capital
formation by 10% leads on average to 2% increase
at GDP in OPEC.

The increase in the price of crude oil, as expect-
ed, positively adds to GDP and 10% increase in
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oil prices is correlated with 0.6-4% GDP improve-
ments. That is, economic gains by OPEC members
due to oil price increase are not as significant as it
was expected. The last is in line with literature and,
with Ghalayini (2011) who underlined that eco-
nomic growth in oil-exporting countries caused
by an increase in oil prices has been always smaller
than the corresponding loss of GDP growth rates
in oil-importing countries. The last is more likely
true for developed countries, where the share of
energy costs to total production costs is not big.
When one speaks about the global economy, then
oil price shocks were always related to sharp world
economic slowdown. Ghalayini (2011) assumes
that the situation of the global economy is relat-
ed to the propensity to consume of oil-importing
countries, which lose a lot due to high oil prices.
But, in fact, there could be a number of hypothe-
ses including the structure of the separate econo-
my, trade policy, and macroeconomic stability.

The analysis of the OPEC GDP per capita drivers
in selected counties is presented in Table 3, and,

according to the results, the employment in the in-
dustry is a positive contributor to GDP per capita
in OPEC members. This result could be expected,
since OPEC industry is mainly related to servicing
the oil sector, and if structurally the OPEC mem-
ber industrial employment will increase by one
percent, the GDP per capita will increase by 0.2
percent.

Employment in services variable is statistically sig-
nificant and negatively correlated with GDP per
capita, since if structurally the OPEC member em-
ployment in services will increase by one percent,
the GDP per capita will decrease by 0.3-0.4 percent.
Foreign direct investment, time to start a business,
as well as fuel exports (as % of merchandise) do not
have any influence of on GDP per capita.

General government final consumption expendi-
ture appeared to be a restricting factor to GDP per
capita, and 10 percent increase in government ex-
penditures lead to 1 percent decrease in GDP per
capita.

Table 2. The regression analysis of GDP drivers for the panel of 14 OPEC members

Variables (1) (2) (3) (4)
GDP GDP GDP GDP
. _ 0.069 ~0.0969
et (In_empl_industry) AR - - 021
es, (n_empl services) (G002 = I (o 287)
o 0 ) Zg
FDI (idi_inflows) 0737).. 0.294) 0.069) éooggg;
f‘?iz.,(In_.fuel_e.xports.).. (0.855).......... S e o {0,893).
<. 0 ) 201163+ YIRS ZG:03g% 20.169% %
ir.(In_govern)_. (0,0013).. ) ) .(1.37¢-08)...
. 1.085%%+ 056355 0.0695 0.810%%*
le, (In_life_expectancy) (0) 0,000122) (0,778 . (0.00264)
fr I ferility 47 gEE 20,5255 0. B4z Z0.499%
;. (In_fertility) 0 o (0L e (0) (7.24e-11).
Z0.3250%%* —0.147*** Z0.150%%F —0.117***
1, (In_oil_rents) (7.37€:05) . (2.06e-:06) . (0.000691) (0000493
0.053 0.0478 _ 0.0583
tsb- (In_time_start busmess) 0240 (01200 T _(0136)
(| ts) 0.0757%**
n_exports) . . N () I T N
0.399%++ 0.398%x#
gdp pe;, (In_gdp_per_ energy). - 0 .0 T
0/ 1644 0,29 3%
gcf;, (In_fixedcapital) - (0) - ).
0.026
exp,,. (In_exports_percent) " " (0,027)* N
0.157%+¥
gfcf, (In_capital - - O -
green_electricity - - _(?)%%%§37) -
S T ~(0,000247) R
po,, (In_crude oil) (0.00).. 0.004). . (0.001).... (0.104)
22.65%*+ 18.95%++ 20.20%#* 18.49%%*
Constant o o o ©
Observations 350 350 350 350
R-squared 0772 0893 .ossr 0837
Number of id 14 14 14 14

Note: pval is in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1.

164

http://dx.doi.org/10.21511/ppm.16(4).2018.14



Table 3. The regression analysis of GDP per capita
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drivers for the panel of 14 OPEC members

. (1) (2) (3) 4)
Variables
GDP _pc GDP _pc GDP _pc GDP _pc
. 0.131% B B 0.112
ei;, (In_empl_industry) L 10.0908) e 030)
—0.498%** 2 B B —0.284**
es;, (In_empl_services) (0.000809) o (0.0163)
-0 —-3.05e-12 —0* -0
FDI (di_inflows) (0.687).. 0.143) (0.095). (0218
-0.0409 B B -0.0428
felt (In_fuel_exports) (0.244) : : : (0.186)
-0.035 —0.138*** i —0.128*** H —0.0714%**
&, (In_govern) (0.237) (1.37e-08) i (549e-07) i (0.0103)
1.33%** 0.722%%* 0.461* 1.138%**
le,, (In_life_expectancy) - Lo 0.000507) o (0.051) (1.15e-05)
0.1658** 0.0143 -0.011 0.0991
St (n_fertility) _..(0.030) - (0.548) (0.834) _(0162)
—0.1427*** -0.0193 —-0.0155 0.00294
or, (n_oil_rents) .(0.00531) _..0.457) (0.585) L 0927)
-0.028 —-0.00786 _ —0.0247
tsb,, (in_time_start_business) (0.488) L0773 i (0.508)
B 0.0467*** B B
ex, (n_exports) 019e-05)
B 0.365%** 0.423%** B
gdp _pe, (n_gdp_per_energy) UL S ) N S
_ 0.0668*** i _ 0.154%**
gcf;, (In_fixedcapital) B.65e-05 T ()
B B 0.0121 B
exp,, (In_exports_percent) .0276)
B B 0.0956*** B
gfcf, (n_capita) B
P —-0.00200
green_electricity - T (0013) R
0.158*** -0.040 -0.016 —0.0914**
PO, (n_crude oil) ooy . ©229) 0614 . (00238
5.057*** 3.179%** 4.623%** 2.170*
Constant (0,0021). L (5.860-07) . (210e-06) . (0.0574).
Observations . 390 350 350 350
R-squared 0370 0643 . 0635 . 0469
Number of id 14 14 14 14

Note: pval is in parentheses, *** p < 0.01, ** p < 0.05, * p < 0.1.

An improvement in life expectancy by one per-
cent leads on average to 0.5-1.33% growth in GDP
per capita. That is, investing in human capital in
OPEC countries could be a key policy direction for
economic development.

There is no significant influence of fertility rate as
total (births per woman) on GDP per capita. One
out of four specifications suggests that changes in
GDP structure in favor of oil rents by 10% lead to
the shrinking of GDP by 1%, the remaining mod-
els were statistically insignificant.

Exports of goods and services (current US$) is pos-
itively correlated with GDP per capita, and the sec-
ond model specification suggests that 10% increase
in export lead to 0.4% increase at GDP per capita.

http://dx.doi.org/10.21511/ppm.16(4).2018.14

Energy efficiency improvements are again positive
contributors to GDP capita values at OPEC, and
our findings suggest that 10% change at GDP per
unit of energy use leads to 4% at GDP per capita.
An up increase in gross capital formation or gross
fixed capital formation (current US$) on 10% leads
to 1.5 increase in GDP per capita in OPEC. The
logarithm of oil prices suggests a mixed correla-
tion with GDP per capita in OPEC; the last could
be due to model specification issues. Only one out
of four models supported the positive influence of
oil prices increase on GDP per capita, and 10% in-
crease in crude oil prices leads up to 1.6% increase
of GDP per capita. The separate correlation be-
tween the two variables appeared statistically sig-
nificant and 10% increase in crude oil prices lead
up to 1.5% increase in GDP per capita in OPEC.
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CONCLUSION

This research complements the existing papers showing the oil-economic growth correlation with-
in a panel 14 OPEC member countries during the period 1990-2014. The corresponding list of
countries includes Algeria, Angola, Congo, Ecuador, Gabon, Iraq, Iran, Kuwait, Libya, Nigeria,
Qatar, Saudi Arabia, United Arab Emirates, and Venezuela.

Our expectations about foreign direct investment (FDI) and their positive correlation with GDP
and GDP per capita indicators for OPEC countries were not supported. Structural changes in em-
ployment in favor of service sector are negatively correlated with GDP per capita, since if structur-
ally the OPEC member employment in services will increase by one percent, the GDP per capita
will decrease by 0.3-0.4 percent. The last could suggest wasting oil money on “not-needed” services.

The research supports the hypothesis that an increase in crude oil prices is positively related with
GDP and 10% increase in oil prices is correlated with 0.6-4% GDP improvements. That is, eco-
nomic gains by OPEC members due to oil price increase are not as significant as it was expected.
As for the oil prices and GDP per capita, only one model supported positive influence of oil prices
increase on GDP per capita, and 10% increase in crude oil prices leads up to 1.6% increase of GDP
per capita.

It was found that an increase in exports of goods and services by 10% leads to 0.8% increase at GDP.

Life expectancy at birth, as an indirect indicator of health, has a positive influence on econom-
ic growth indicators, and an improvement in life expectancy by 1 percent leads on average to 1%
growth in GDP and to 0.5-1.33% growth in GDP per capita. That is, investing in human capital in
OPEC countries could be a key policy direction for economic development.

There was found a negative influence of fertility rate GDP and its insignificant influence on GDP
per capita. In addition, changes in GDP structure in favor of oil rents by 10% lead to the shrinking
of GDP by 1%.

Energy efficiency improvements are positive drivers of GDP values in OPEC and our findings sug-
gest that 10% change at GDP per unit of energy use leads to 3% change of GDP itself.

Investment in the gross capital formation or gross fixed capital formation (current US$) leads to
positive GDP growth. The increase in gross capital formation by 10% leads on average to 2% in-
crease of GDP in OPEC. Also, the research proves that OPEC GDP is a more sensitive indicator in
OPEC members in comparison to GDP per capita.

The empirical results prove the necessity for the oil-exporting country to invest accumulated dur-
ing the period of high crude oil prices funds to agriculture, manufacturing, finances and other

directions to diversify national economy structures and overcome the dependence of the economy
on oil-exporting sector.
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