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ABSTRACT

This paper investigates the relationship among resource abundance,
education and economic growth, and show that an increase in resource
income frustrates economic growth indirectly by increasing the rewards
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to unskilled labor. So it provides a mechanism interpretation of the
phenomenon of resource curse, namely the crowding-out effect of natural
resource exploitation towards education. Then it conducts empirical test
by virtue of relevant Russian data and accordingly put forward specific

policy suggestion.

INTRODUCTION

According to many early development econo-
mists, abundant natural resources would be an im-
portant pillar to facilitate economic growth.
However,anumber of recent empirical evidence and
theoretica work has presented arather puzzling fact:
on average, countrieswith rich natura resources ap-
pear to grow moresowly than countrieswith relaively
poor resources. Later, thisfact evolved intoavery fa-
mousparadox inthefield of economics. resourcecurse,
that is, natura resourcestend to hinder rather than boost
economic growth (Auty,1994; Sachsand Warner,1995,
1997,1999).

Why are natural resources indeed harmful for
economic growth? Economi sts have devel oped many
theoriesin order to explain the paradox of resource
curse. The main focus of these analysis lies in the
crowding-out effectsof resourcewealth, that is, natu-
ral resourcesindirectly impede economic growth by
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crowding-out someof itsimportant determinants. The
scope of this paper is on a crowding out effect of
resource abundance: the crowding out of education
or human capital. Based on relevant model, this pa-
per attempts to test the relationship among Russian
natural resources, education and itseconomic growth
by empirical analysis of relevant Russian data.
Therest of this paper proceeds as follows. Sec-
tion 2 briefly introduces the theoretical model de-
veloped by Asea & Lahiri (1999). Section 3 presents
the results of empirical test while the lase section
concludeswith some policy suggestions.

THE THEORETICAL MODEL

Themodel set upinAsea& Lahiri (1999) illus-
tratesthe inner mechani sm through which abundant
resources crowds out education by increasing the
rewardsto unskilled labor. The main content of this
model is as follows:
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Consder asmall open economy which consumes
and produces two goods, x and y. The representa-
tive agent is infinitely lived and maximizes the
present discounted value of her lifetimeutility given

by

V=" exp(—ptu(c;,c!)dt 1)
Where p denotes the subjective rate of time prefer-
ence. It isalso assumed that uishomothetic and be-
longs the family of constant relative risk aversion
(CRRA) functions. Hence, u(c,c)) =c"° /I1-o
where p is apositive constant.
Thecompetitivesolution

The agent chooses pathsfor ¢, ¢/, n, and s to
maximizelifetime utility given by Eq. (1)

Thefirst-order conditions for utility maximiza-
tion are

p,(c',c’) =pu,(c,c) (2

PR, (¢*,¢")f, (k*,n,€) = pe 3

. eg,. (K’ e€)
= +n—1—e——
p=1p pfn(k*,n,e) g (4)

limexp(-pt)u.e, =0 (5)
From the above conditions we obtain:

eg.(K',ee)

p—(1-0)(1-n) = s
Pt (k*.n,e)

(6)

Comparativestatics

Theprimary interest in thissubsectionisto study
the effect of achangein thenatural resource endow-
ment onthe growth rate. Totally differentiating equa-
tion (6) gives

on _egf, . on _eg, .On_-eg, -
ok -fA’skY A 'Op pA

Eq. (7) says that the steady-state labor supply
rises with an increase in the sector x specific capi-
tal and fallswith an increasein the sector y specific
capital. Further, an increase in the relative price of
good x induces the steady-state labor supply to in-
crease. These results are collected in the following

proposition:
Proposition. & > 1 is a sufficient condition for
%jogecﬁnoby C—

the steady state growth rate of the economy to be: (i)
decreasing in the sector x specific capital, k*;(ii)
increasing in the sector y specific capital, k¥ ;and
(ii1) decreasing in the relative price of good x.

The economic intuition behind the proposition
iIssimple. Anincrease in the endowment of the sec-
tor x specific capital causes an increase in labor
supply to that sector since thetwo inputsare comple-
ments in the production of good x. Therise in the
return to labor in sector x causes the opportunity
cost of schooling to riseand, hence, reduces school -
ing time and causes the steady state growth rate to
fall. Similarly, an increase inincreases the return to
human capital in sector y, and hence, increases
schooling and growth. An improvement intheterms
of trade facing sector x, on the other hand, causes
labor wage in sector x to rise. The consequent in-
crease in the opportunity cost of schooling causesa
fall in steady-state schooling.

Conclusion of themodd

Themodel developed in this paper isonewhere
the engineof growth ishuman capital. However, the
variablewhich determinesinvestment in human capi-
tal isthereward to skilled labor relative to unskilled
labor. Assuming that unskilled labor and natural re-
sources are more complementary in production than
are skilled labor and natural resources, the primary
prediction of the model is that alarger endowment
of resources should increase unskilled wages and,
thereby, reduce human capital investment and
growth.

EMPIRICAL TEST FOR RUSSIA

Preliminary empirical observation

Preliminary statistical observation will be con-
ducted in this part by virtue of empirical datain 7
Russian federal districtsl, i.e.,Central District(CT),
Northwest Digtrict(NW), Southern District(SO), Volga
Digtrict(VL), Urd Digtrict(UR), SiberiaDistrict(SB)
and Far East District(FE), so as to know about the
approximaterel ationshi p between Russian natural re-
sourcesand itseducation level.

Itisalwaysvery hard to measurethe abundance of
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natural resources. In view of the huge economic rent
embodied inenergy resourcesand itsstrategic statusin
the processof industridization, and thesignificant influ-
ence of Russ an abundant petroleum and natura gasin
international market of energy, thispaper constructs
resource abundance index (simplified as
RAI)represented by energy, measuringtheregiond dis-
parity of natural resourceendowment mainly by therela
tiveratio of the production of three mineral resource,

i.e., coal, petroleum and natural gasineachfedera dis-
trict tothenational total production. According to data
published by BP, the proportion of tota productionand
consumption in primary Russian energy isabout: coa

13%, petroleum 30%, natura gas48%, based onwhich
this paper designatestherelative weight to threere-
sources, respectively. Thespecificformulato calculate
RAl isasfollows:

A= 13, 9304935 g
gas

coal oil

In which, codli, oili, gasi are the production of
coal, petroleum and natural gasini federa district,
respectively; coal, oil, gasarethetotal national pro-
duction of coal, petroleum and natural gas, respec-
tively.

Education level isrepresented by the number of
full-time students (unit: person)in each district’s
1000 population. The scatter diagram between edu-
cationand RAI isdepicted in Figure 1, with the ver-
tical axis measuring each district’s average educa-
tion level from 1997-2013, and the horizontal axis
measuring each district’s resource abundance index.

It isobviousfrom thediagram that thefitted curve
isdownward-sloping, which indicates the education
level indigtrictswith abundant resourcesison average
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Figure 1 : Russian natural resources abundance and its
education level

lower than that in districtswith poor resourcesin recent
years, and thereisanegative rel ationship between re-
source abundance and education level. Natural re-
sources maybe crowd-out Russian education accord-
ingtothepreiminary district-level empirica observa-
tion.

Empirical test of the crowding-out effect of re-
sour ceson Russian education

Settingmoded and picking up variables

Next, this paper will test whether or not natural
resources crowd out Russian education level, i.e.,
model (8) will be estimated:

Eduit=a0+al L nYiO+e2 NRit+sit (8)

Inwhich, i correspondsto each district, t repre-
sentsyear, o0 on theright side of the equation repre-
sentsthevector of constant term, Yi0 representsthe
initial economic level of various district, Edu rep-
resents the education level of various district, al
and a2 arethe vector of coefficient, «it is stochastic
disturbanceterm.

Due to the availability of data, this paper col-
lects the data of 7 Russian federal districts from
1997-2013. The final panel data includes time se-
ries data of 7 sectional unis within 17 years, and
119 sample observations.Data of GDP have been
deflated by GDP deflator so as to get rid of thein-
fluence of price fluctuation. Data is derived from
Poccuiickuii craaucTudeckuii exeronauk, 1997-
2014 and Peruonst poccun, 1996-2014.

Sincethere existsdisparity intotal suchaslevel
of economic development, scale of population and
land areain various Russian districts, indicatorsin
absolute value are unsuitable for horizontal com-
parison withindistricts. Therefore, valuesof all vari-
ables in the regression equation are all in relative
vaue. Themeanings of variousvariablesin theequa-
tion are as follows:

LnYiOisthenatural logarithm of districti ’s real
per capita GDPin 1997,

Eduit is the education level of district i in pe-
riod t represented by the number of full-time stu-
dentsin each district’s 1000 population so as to re-
flect the effect of human capital level invariousdis-
trict onitseconomy;

NRitisdigtricti’s input level of natural resources in

e ﬂiogecﬁnmy
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TABLE 1: Theresult of econometric analysis of the crowding-out effect of natural resources on Russian education

Variable LnYiO NRit Constant term Estimation method R2 Samplesize
) 0.0109786 -0.0001543 0.0803141
Eduit FE 0.6076 119
(8.97) *x* (-11.96) *** (2.96) **

Note: 1. Thevaluein parenthesisist-statistics, 2. ***0**0* represent the significance in the level of 1% 05% 010%, r espec-

tively

period t represented by the resource abundance
index {RAI} mentioned above.

Based on a series of tests such as Hausman test
in software Statal0.0, thismodel should be estimated
by fixed effect model. Meanwhile, sincethere exist
heteroscedasticity and interdependency inthe mode,
it should be estimated by command xtscc in
Statal0.0. Theresultisin TABLE 1.

It isobviousfrom TABLE 1 that the coefficient
of natural resourcesis negative, and passes through
the test of significance in the level of 1%, which
indicates natural resources markedly crowd-out Rus-
sian education level.

Empirical test of thefact that resour cesimprove
therewardsto unskilled worker, thereby crowd-
ing out Russian education

Because data of wages in various districts is
unavailable, this paper attemptsto set up amodel of
vector auto regression(VAR) based on national Rus-
sian time series data, and analyze the dynamic rela-
tionship between Russian natural resources and the
rewards to unskilled workers, and between rewards
and Russian education with impul se response func-
tioninVAR.

Empirical test of therelationship between natu-
ral resources and therewards of unskilled Rus-
sanworkers

Sour cesof data and treatment

This paper collects yearly output data of Rus-
sian coal, crude oil and natural gas. There is con-
version formula published by Chinese Academy of
Sciences as follows: output of energy= output of
crudecoal x0. 714 t/ t + output of crude oilx1. 43 t/ t
+output of natural gas x1. 33 t/ 1000m3. In which,t
iston, m3 is Cubic meter. By converting the three
important energy, i.e., cod, crudeoil and natural gas,
into standard cod and adding them up, weget theyearly

output of Russian energy and designateit asthe abun-
danceof natural resources,; and designatetherewards
of untrained workersasthose of unskilled workers.Due
totheavailability of data, thispaper collects Russian
time seriesdatafrom 1995-2013, inwhich, dataof re-
wardsisderived from Poccuiickuii cTamcTHIECKU
exxerognuk, 1997-2014; dataof output of coal, crude
oil and natural gasisderived from Perronst poccuu,
1996-2014.

Analysisof impulseresponse

Fgure2istheimpul seresponseof Russanunskilled
workers’ rewards to natural resources. The horizontal
axis represents the number of lagged period of the
impact(unit: year), and vertical axisrepresentsthere-
sponse strength of dependent variableto onestandard
deviationimpact of thedisturbanceterm. Thesolidline
istheimpul se response function, and the two dotted
lines represent aconfidence belt of two standard de-
viation. It isobviousfrom thefigure that thereisno
response of therewards of unskilled Russianworkers
inthefirst period after natural resourcesaregiven an
innovationimpact of onepositivestandard deviationin
current period. Then, theresponse strength gradually
increases and reach the positive maximumin thethird
period, then gradualy decreases, thusgettingapositive
accumul ated responsestrength. Thisindicatesthat abun-
dant natural resourceswill cause the rewards of un-
skilled Russianworkerstoincrease. Itseconomicim-
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Figure 2 : The impulse response function diagram of
Russian unskilled workers’ rewards to natural re-
sour ces
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plicationisasfollows: whenitislucrativeinthesection
of natural resources, this section awaysabsorbs huge
amount of labor forcewith high payment, thusincreas-
ingitsrewards (including therewardsof unskilled work-
ers).

Empirical test of therelationship between educa-
tion and therewar ds of unskilled Russian wor k-
ers

In this paper, education level is represented by
the number of full-time students (unit: person)in 1000
Russian population, and the reward of unskilled
workers is represented by that of untrained work-
ers. Due to the availability of data, this paper col-
lects Russian time series data from 1995-2013, in
which, all data is derived from Poccuiickuii
CTaJUCTHYECKUM exxeroguuk, 1997-2014.

Figure 3istheimpulseresponse of Russian edu-
cation level to unskilled workers’ rewards. Accord-
ing to analysissimilar to that in Figure 2, it is obvi-
ous that there always exist a negative response of
Russian education level to the impact of unskilled
workers’ rewards during the whole analysis period,
whichindicatesthat the increase of unskilled work-
ers’ rewards will lower Russian education level.
Its economic implication isasfollows: theincrease
of unskilled workers’ rewards will increase the op-
portunity cost of education, thus lowering the edu-
cation level. In view of the conclusion in Figure 2,
we can conclude that abundant Russian natural re-
sources crowd-out its educational level by increas-
ing unskilled workers’ rewards.
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Figure 3 : The impulse response function diagram of
Russian education level to unskilled workers’ rewards
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CONCLUSION

From the above empirical analysis, we can con-
cludethat natural resourcesindeed crowd-out Russian

education, thereby impeding its economic growth.
Therefore, Russiashoul d adopt some active counter-
measures so asto prevent natural resourcesfrom ex-
ertinginimical effect on education and growth.

Herearesomepolicy suggestions:

Firstly, safeguard various laws and regulations
with regard to education to be earnestly fulfilled.
Russia hasformulated anumber of lawsand regula-
tions to facilitate education ever since its indepen-
dence. However, various nationa educational poli-
cies have nearly been neglected. Therefore, the
masses of Russian peopl e should pay more attention
to education, and seriously implement national laws
and regul ations with regard to education.

Secondly, appropriate more money for educa-
tion. At present, avery striking problem in thefiled
of Russian education isits short of funds. It isvery
known that deficiency of funds will undoubtedly
impede the development of education. Therefore,
Russian government should gradualy increase its
proportion of educational expenditure in national
budget. At the same time, various Russian institu-
tions of education should also try to open up addi-
tional sources of revenue so as to make up the defi-
ciency of educational funds.

Finally, strive to build up teaching staff. The
guestion of teachersisthe primary question of edu-
cation. The construction of teaching staff iscritical
for education. The quality and initiative of teachers
determinethe level of teaching quality and the suc-
cess or failure of educationa reformation. There-
fore, Russia should conduct some new exploration
in educational regime.
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