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Abstract

This paper evaluates the raw material dependende@fexport-oriented
oil and gas extracting countries. We find evideonteresence of the Dutch
disease in both countries and of the resource cumsRussia. Reduction of
volumes of crude oil and natural gas production amgborts, compensated by
the growth of value added in other kinds of ecowoadtivity, suggests that
Norway is gradually overcoming the Dutch diseasenhbgans of expanded
reproduction of human capital. On the other harxtraction of hydrocarbons
may remain a driver of the Russian economic growth.

Keywords Dutch disease, value added, education and headite, resource
curse, human capital

1. Introduction

According to the Rybczynski theorem (Rybczynski 398p. 336—-341),
there appears to be a direct relationship betweeimaease in the factors of
production in one part of the economy and a deessr even recession in
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its other parts, as a result of limited disposabkources. Bhagwati (1958, pp.
201-205) termed as ‘immiserizing growth’ the sitoitin which positive
results from the expansion of production and ineeda exports in one sector or
branch of the economy fail to exceed the negatiwasequences for the
economy a whole. In particular, specialization afcantry's exports in goods
produced from unprocessed natural resources re@rdsomic growth by
hindering the emergence of more dynamic patterndradde specialization
(Murshed, Serino 2011, pp. 151-161). The phenomefaomparatively low
rates of economic growth in countries abundant wittiural resources was
exposed to analysis in a broad range of studias tteenterm "resource curse”,
introduced in 1993 by Auty, has become widely atsg¢pMany scientists
consider the mechanism of conversion of resouresm@dmce into a resource
curse as primarily institutional (Ross 1999, pp7-2822; Robinson, Torvik,
Verdier 2006, pp. 447-468; Luong, Weinthal 2006, p31-263). In such
a case, the formation of an economy's raw matstiatture, which negatively
affects long-run economic growth, is mainly expéainby the imperfection of
political and social institutions operating in theuntry. Examination of the
origin of this phenomenon commonly involves studyinstitutions that are
capable of rapid change (i.e. corruption, democtaegl, methods of resource
rent distribution), but not those which develop roadong period of time (legal
systems and procedural law, common business peagtiBhattacharyya,
Hodler 2010, pp. 608-621; Brollo et al. 2013, ppb%-1796). The information
base for the study of institutional changes cosgittlata over several decades.

Reduction of the scope of reasons for the existefitke resource curse
to institutional weakness leads to a conclusioruabbsence of dependence on
raw materials in mature societies that have acHiewvehigh level of socio-
economic development, and its presence exclusivelyountries with a poor
quality of institutions. However, empirical studie economic growth in
developed countries possessing a large raw matesidtor (the USA and
Norway in particular) do not confirm the universalof this assumption to the
full extent (Papyrakis, Gerlagh 2007, pp. 1011-10Bfgerberg, Mowery,
Verspagen 2009, pp. 431-444). Brunnschweiler (2008, 399-419), in
a similar by purpose investigation of a group dforrce-abundant countries,
detected a positive direct relationship betweenmatresources abundance and
economic growth, as well as the absence of negaiilieect influence of the
former on the latter through institutional channéla econometric analysis of
the situation in 53 authoritarian countries thatvaty exploit natural resources,
conducted by Haber and Menaldo (2001, pp. 1-26),shawn a weak positive
relationship between the growth of oil incomes dedocracy in oil exporting
countries, instead of a negative correlation. Asdlven examples suggest, it is
quite possible to carry out a quantitative analirsisrder to explain institutional
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origin of the resource curse, though there is ttdl problem of finding objective
indicators of assessment of institutional quakthjch may affect the results of
the scientific research.

Unlike the Dutch disease, the resource curse nasch broader meaning,
as it represents both an institutional and an emimg@henomenon that is
expressed in the retention of a backward econotnictsre, which becomes an
obstacle to the growth (van der Ploeg 2011, pp—386). Along with the
structural imbalance in the form of deindustridi@a, it manifests itself in the
retardation of economic growth and its increasestaadiness, determined by
the dependence on the fluctuating prices strudnrmternational raw materials
markets (fluctuations from the situation of an "atl@ance paradox” to a sharp
decline in economic activity), as well as in theaWwsess of the institutional
environment (especially with respect to governmemtruption in the area of
exploitation of the environment), in the excessatention of a state to minerals
extraction to the detriment of other economic @@y, and in the reduction of
a state's social liabilities (Cheng, Sachs, Yan@42(pp. 671-688; Bjorvatn,
Farzanegan, Schneider 2012, pp. 1308-1316).

The dominance of the primary sector, which is base@nvironmentally
capacious production was typical — in the framewarkhe Clark's (1940) three-
sectoral model of the economy — of pre-industidaieties possessing institutional
characteristics corresponding to that stage oflization development. The
institutional environment to a large extent fornte toverall conditions for
economic advancement, but the practical realizadsfoeconomic growth occurs
under the determinative impact of economic factdrs.considering these
factors, economists are paying attention mainigh&external trade activities of
the country. The reasons for the negative influeot@xport's raw material
orientation on the long-term dynamics of economiowgh are seen in the
global character of resource markets and their lpigbe volatility (Stevens
2003, pp. 1-42), the insufficiency of human cap{@chs, Warner 2001, pp.
827-838), and the Dutch disease (Dulger et al. 201.3605-612). Furthermore,
it is often assumed that the resource curse stekesomies of countries rich
exactly in mineral resources (Sala-i-Martin, Sutaaian 2013, pp. 570-615).

The Dutch disease is considered as a basic econersion of the resource
curse genesis. It is viewed as a suppression opetitiveness in the economic
sectors involved in production of commaodities bg thcome from the export-
oriented raw materials sector, owing to the inedasreal exchange rates of the
national currency (Ellman 1981, pp. 149-166; Ch2a13, pp. 248-255). Kojo
(2014) notes that it is groundless to equate thelDdisease to the resource curse,
since the meaning of the latter extends far beylomdonfines of a purely economic
occurrence. In this regard, we should also meritierworks by van der Marel
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and Dreyer (2014, pp. 341-364) as well as Covi42pp. 75-110), in which the
authors consider the deterioration of the rulewf &s a cause of the presence of the
Dutch disease in the Russian economy.

Transition from extraction of raw materials to therocessing is often
impeded by the lack of employees having the reduikieowledge and skills.
Demand for the results of science and educatiare@ker in countries specializing
in minerals extraction, and unclaimed human capéi@es them (Sachs, Warner
2001; Gylfason 2001, pp. 847-859). However, theutete of an indissoluble link
between the resource curse trap and human cappédtioon is not shared by all
scientists. Stijns (2006, pp. 1060-1083), for imsta regards mineral rent, which is
simple to impose taxes on, as an important sotifi@amcing education.

The main methodological principle of our study astss first of all, in
exploration of the interconnections between thestitwents of oil — and gas-
producing countries' economies that are importana€hieving our research aim
(i.e. to substantiate the notion that the procédsuman capital accumulation is
a major means of overcoming the resource curs&) paper is composed of five
parts. The following Section 2 — “Comparison ofwgtio dynamics of Norwegian,
Russian and global economies, and its link witHekel of oil prices” estimates the
sustainability of economic growth in Norway and &tago the changes in volume
and price indicators in the oil and gas sectorti@e@3 — “Evaluation of the
contribution of oil and gas extraction to the prctithn and export of Norway and
Russia” — identifies quantitative connections betwphysical volumes and values
of oil and gas extraction, along with relationshyesween total exports of a country
and its gross value added. Section 4 — “Analysialtefations in the structure of
gross value added” — examines the dynamics of \alded shares of leading types
of economic activity in the considered countrigs. Section 5 — “Production
functions of Norwegian and Russian economies” -haee calculated production
functions of national economies.

2. Comparison of the growth dynamics of NorwegianRussian and the
global economy, and their links with the level of ibprices

The dynamics of world economic growth in the’2®ntury underwent
changes associated with the crisis of 2008—-200@. firlst eight years were
marked by relatively rapid growth of the global ggadomestic product, while
during the period 2008-2014 it slowed by almost tin%es (average annual
growth rates equaled 4.27% and 2.92%, respectit@hthe two periods, and
3.64% for the whole 15-year period). Norway and fRusiso experienced an
inhibition of GDP growth: its average annual ratethe Norwegian economy
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amounted to 2.40% during the pre-crisis period2% 2n the subsequent period,
and 1.85% in 2000-2014; while the Russian econoemahstrated higher
average annual growth rates in the corresponding periods, which reached
7.18%, 1.80% and 4.67% respectively. As a resh#, Norwegian economy
experienced over 2000-2014 a decline in its angualth rates, which was
twice as small as in the global economy, whereasviy rates of the Russian
economy decreased more drastically. At the same, tine volatility of Russian
GDP growth rates turned out to be 2.9 times grdhter that of the Norwegian
ones. The decline in Russian GDP in the crisis Y€@9, compared with the
previous year, was —7.8%, compared to —1.6% in ldgrwhich characterizes
the growth of Russian economy as less sustainezld@ta by years is presented
in Table 1.

Table 1. Growth rates of global GDP as well as Noregian and Russian GDP, and oil and
gas extraction, in %

Deviations of
Annual growth rates of countries' GDP Growth rates of oil and gas
countries' GDP growth rate from extraction measured
Years and global GDP the global GDP | in min. tons of oil equivalent
growth rate
Norway | Russia| Global Norway Russja Norw&y Russia  Glgba

2000 3.25 10.05 4.71 -1.46 5.33 - - -
2001 1.99 5.09 2.48 -0.49 2.61 - - -
2002 1.50 4.74 3.03 -1.53 1.71 - - -
2003 0.98 7.30 4.07 -3.09 3.27 - - -
2004 3.96 7.18 4.92 -0.96 2.26 6.08 7.69 1.82
2005 2.59 6.38 4.54 -1.96 1.83 -2.53 1.80 1.70
2006 2.30 8.15 5.18 -2.89 2.97 -3.33 2.44 1.74
2007 2.65 8.54 5.20 -2.55 3.33 -4.26 0.82 0.84
2008 0.07 5.25 2.66 -2.59 2.59 2.50 0.534 2.04
2009 -1.63 -7.82 -0.68 -0.96 -7.14 -1.07 575 526
2010 0.48 4.50 5.01 -4.54 -0.51 -3.65 6.77 4.26
2011 1.22 4.29 3.84 -2.63 0.45 -5.33 2.24 1.96
2012 3.09 3.44 3.14 -0.05 0.3( 3.08 -0.56 2.40
2013 2.63 1.49 291 -0.27 -1.41 -4.94 1.52 0.53
2014 2.67 1.48 3.52 -0.85 -2.04 1.27 -1.88 1.99

Source: Output, Labor, and Labor Productivity, 298014 (The Conference Board. Total Economy
Database, 2015); Regional Aggregates, 1990—-201el Cbmference Board. Total Economy
Database, 2015); BP Statistical Review of WorldrBp@p. 10, 24 (2015).
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The volume of the extraction of global oil (in ntlons) and natural gas
(in billion cubic meters) consistently increased2id04—-2014, and the rates of
their growth were predominantly positive (except foe year 2009). At the
same time, there was a tendency toward declineeirvélume of oil production
in the Norwegian economy (which shrank from 150I8.rtons in 2004 to 85.6
min. tons in 2014), while natural gas extractinrRussia practically stagnated
(573.3 bcm in 2004 and 578.7 bcm in 2014) (BP Staél Review of World
Energy, 2015, pp. 10, 22). The average annual ¢roate of oil and gas
production volumes (measured in millions of tonibequivalent) in the global
economy during 2004-2014 had a positive value #)1,51 contrast to
Norway’'s (-1.11%), and was greater than Russiak42%), which suggests
presence of serious problems in the developmetiieobil-and-gas complex in
both countries. The obtained estimate for the limkgoendence of GDP growth
rates on oil and gas production growth rates shoaedabsence of such
a connection in the Norwegian economy. The equdtipthe Russian economy
is significant at thea =0.05 level (see the Appendix) and reflects an average
increase in GDP growth rate by 0.86% in case aharease of the oil and gas
extraction growth rate by 1%:

Y1 _eop r=2.68+ 0.8 oce (1)

where:
Yr_eor_r IS the GDP growth rate in Russia, %;

Xr_oce_r IS the 0il and gas extraction growth rate in Rassi %.

Table 2. Dynamics of GDP, oil and gas production ilNorway and Russia, as well as Brent

oil price
GDP at prices for 2013, | Oil and gas production, min tong =
Years min. USD of oil equivalent Oil price per
barrel
Norway Russia Norway Russig Global
1) &) ®3) 4 ®) (6) ™
2000 233041.6 1511145 - - - 28.59
2001 237679.2 1588080 - - - 24.44
2002 241249.4 1663414 - - - 25.02
2003 243615.7 1784775 208.9 909.4 6238.1 28.81
2004 253265.4 1912849 221.6 979.3 6351.7 38.27
2005 259822.3 2034816 216.0 996.9 6459.5 54.52
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1) @ ®3) 4 ®) (6) (@)

2006 265795.1 2200723 208.8 102142 6574.2 65.14
2007 272846.7 2388557 199.9 1029/6 6627.5 72.39
2008 273031.0 2513907 204.9 103542 6764.6 97.26
2009 268567.3 2317297 202.7 975.7 6583.3 61.67
2010 269851.3 2421662 195.3 10418 6864.0 79.5

2011 273137.7 2525575 184.9 10651 6998.4 111.26
2012 281581.2 2612510 190.6 10591 7166.3 111.97
2013 288991.1 2651521 181.1 107542 7204.2 108.66
2014 292661.3 2601706 183.4 1055/0 7347.9 98.9%

Source: Output, Labor, and Labor Productivity, 98014 (The Conference Board. Total
Economy Database, 2015); BP Statistical Review ofliMenergy pp. 10, 15, 24 (2015).

The values of the correlation coefficients obtained the basis of
dynamic series given in Table 2 indicate a gred¢égendency of growth of the
Norwegian and Russian economies on the Brent igiéger barrel, which is

subject to sharp rises and declif@g.- pice = +0.93; frys price= +0.96), than on the
volumes of oil and natural gas extractio,{.o = —0.84; rrus vo = +0.90).

This circumstance, in combination with the low petability of oil price
changes in the global market, which substantialtyeases the risk of medium-
and long-term investment into the expansion of bgdrbons extraction,
explains the instability of the dynamics of growthdicators in the economies of
oil- and gas-exporting countries.

Regression of the GDP on the volumes of oil andpgaduction for the
Norwegian economy is as follows:

Yoor n =448239.22 890.58c
(2)

where

Yeor_n 1S NOrway's GDP at prices for 2013, min. USD;

Xoce_n 1S the oil and gas production in Norway, min. tohsil equivalent.
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Table 3. Results of the regression analysis

Eq.Ne R? Fract Variable Coefficient t-stat
1 0.49 8.6 const. term 2.68 2.39
' ' X1 oce R 0.86 2.93
) const. term 448239.22 12712
2 0.7 23.25 X
Xoce N -890.58 -4.87
3 0.82 4517 const. term -3255907.80 -3761
' ' Xoce R 5475.30 6.72"
" const. term 44.40 19.49™
4 0.72 27.93 Shua oce N 0.53 5.28"
const. term -7.53 -1.96
" XvA OGE N 0.96 11.69
5 0.98 4016.58 —ORES -
Xva_pI_N 1.99 4.80
Xva_E+HC_N 4.38 49.04"
const. term 1148.58 1.87
6 0.97 1156.38 Xvaoce R 1.68 2.04
' ' Xva_pi R 1.97 2.55
Xva E+HC R 7.67 6.77"
const. term 0.6131 1457
7 0.92 60.24" Shya_gstc N -3.1169 -10.08°
Psi 0.0006 7.06"
8 0.45 015 const. term 0.0565 6.83
' ' Psi 0.0003 3.02
Note:™, ™ and” indicate significances at the 1%, 5% and 10% $wvekpectively

Source: Authors' own calculations.

The negative value of the independent variablegfficeent (-890.58) in
the regression equation (along with the previodggovered negative correlation
of GDP and volumes of oil and gas extraction inwWay) is evidence of the
substitution of hydrocarbons extraction by othemeenic activities. Losses in the
oil and gas sector are compensated for by theiy®sihpact of this process on
GDP growth rates. An explanation for the linearense relationship described by
the equation (2) may be given in terms of the taat the acceleration of economic
growth in Norway occurs against the backdrop ofidieg oil and gas production.

The same type of regression equation for the Russ@nomy looks

quite different:

yGDP_R = _3255907.89' 5475'3gGE_ R
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The negative value of the absolute term (—3255%9)7p®ints to such a
relationship such that a contraction of oil and gesduction causes extreme
GDP reduction.

The positive value of the independent variablefenenft (+5475.30) reflects
the existence of a direct link between GDP dynaiaitschanges in volumes of oil
and gas extraction in Russia. Therefore, growtth®fRussian economy is directly
related to the production of hydrocarbons, in @sttrto the Norwegian one.
A graphical depiction of the described relationshgypresented in Figure 1.

Figure 1. Graphs of the dependence of GDP in Norwagnd Russia on the volumes of oil
and gas extraction
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Source: Representation of the data from Table 2.

The linear trend showing the connection between @BdP hydrocarbons
extraction demonstrates the difference in the dyosuof these indicators in the
case of Norway, and their unidirectional movementhe Russian economy.
The observed inverse relationship implies the iefficy of the diversification
process in Norway's economy, which takes placeéherbasis of decreasing the
scale of raw materials exploitation. The preserica jgositive relationship in the
Russian economy suggests that oil and gas produmiatinues to act as a driver
of its growth.

3. Evaluation of the contribution of oil and gas etraction to the production
and export of Norway and Russia

Overcoming the resource curse requires transfoomaif the economic
structure that would lead to an increase in theesbBvalue added in the created
product. Contraction of the share of not-fully-pgesed oil and gas exports in
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the total exports, as well as of the share of citiand natural gas supplied to
international markets in their production in theuotry, might serve as a first
step in this direction.

Table 4. Contribution of crude oil and natural gasextraction to the total production and
exports of Norway and Russia

The share of oil

The share of oil | and gas extraction
and gas exports i value added in

total exports, % | gross value added,
%
Russia Norway Rupsia
44.10 18,61 9 5|0

46.p3 18.78 4 5|2
45.48 219 077
47196 25,87 .37 9
49]11 26,60 .45 9
48,00 24,00 .56 8
49,38 27|567.55

4798 1965 .09 7
4674 2059 .73 7
47175 23/83 .61 8
46/11 2364 .32 9
46,04 21,81 .95 8
42.01 19.97 8,87

Oil and gas Total exports,
Years | exports, bin. USD bin. USD

Norway | Russia| Norway Russia  Norwg
2002 32.10 45.01 59.54 102.Q7 53.9
2003 36.37 59.66 67.94 129.06 53.5
6
2

2004 46.22 80.90 82.49 177.8 56.0
2005 60.99 115.17 103.76 240.( 58.7|
2006 71.12 146.09 122.2( 297.48 58.2
2007 75.79 166.34 136.36 346.53 55.5
2008 100.93| 230.25 173.22  466.30 58.2
2009 64.29 142.56 114.69 297.16 56.0
2010 72.22 183.54 130.66 392.67 55.2
2011 91.76 246.10 160.41] 515.41 57.2
2012 94.26 243.18 160.95 527.43 58.5
2013 89.07 240.90 155.35 523.28 57.3
2014 77.33 209.13| 143.79] 497.76 53.7

MM N E I EBRI IR E R RS

Source: Exports of crude oil and natural gas iegas state (Statistics Norway, 2015); List of patsiu
exported by Norway (Trade map, 2015); Gross domestiduct and gross value added by
kind of economic activity (Russian Federal Statti€ics Service [Rosstat], 2015); Gross
value added by branches and sectors in 2002 (Rd2386); Value added by kind of main
activity at basic values (Statistics Norway, 20X@)pss domestic product, by main activity
(Statistics Norway, 2005-2013); Foreign trade & Russian Federation (Rosstat, 2015);
Russian Federation natural gas exports over 2008-gthe Central Bank of the Russian
Federation, 2016); Russian Federation crude odrexpver 2000-2015 (The Central Bank of
the Russian Federation, 2016).

The time series in Table 4 represents a 2.4-foltl &ii-fold increase in
the values of crude oil and natural gas exports 8002—-2014 in Norway and
Russia. The share of oil and gas exports in togabes slightly declined in both
countries, noting that the Norwegian share evelytuained out to be 11.77%
greater. The share of crude oil and natural gasréxpmeasured in min. tons of
oil equivalent) in their production in Norway acobed for 86.75% in 2003,
while in 2014 it equaled 75.81%, in other worddetlined by 10.94%. Similar
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changes occurred in Russia: the share of crudexpibrts was 52.19% in 2003
compared with 41.83% in 2014, i.e. it fell by 10/a@¢Statistics Norway, 2015;
The Central Bank of the Russian Federation, 2016).

The decreasing shares of exported oil and ga®itothl exports as well as in
oil and gas production may indicate an economigadisitive shift towards internal
consumption of hydrocarbons, to the detriment eif taxport in unprocessed form.

The slight upturn in the share of oil and gas efiba value added in
gross value added in Norway (+7.3%) happened owinghe growth of
hydrocarbon prices over 2002-2014, though the drowft the analogous
Russian indicator was ten times greater (+74.2%3hS discrepancy between
the countries may be explained, firstly, by measwnat of gross value added in
national currencies, by which the exchange ratesditierent dynamics with
respect to U.S. dollar (the rate of exchange ofNbewvegian krone increased,
whereas the Russian rouble fell against the USadoland secondly, by the
shrinkage of volumes of oil extraction in Norwaydaheir expansion in Russia.

Ambiguous results were obtained by calculationegression equations
of the share of oil and gas exports in total ex@@tbce) on the share of oil and
gas extraction value added in gross value ad®s 6eg. This kind of
connection was not found in case of Russia, whiteetquation for Norway took
the following form:

Sh)GEx_N =44.40+ O-S:Bk}A_ OGE_ N (4)

where
Shyeex_n IS the Norwegian share of oil and gas exportstal exports, in %;

SRa_oce_n IS the share of oil and gas extraction value adilguoss value
added in Norway, in %.

Since the coefficient bysha oce n€quals 0.53, the share of oil and gas
extraction value added would, if it grew by 1%, smwan almost twice lower
expansion of the share of oil and gas exports erage. As has already been noted,
physical volumes of crude oil and natural gas dspoontracted faster than their
production, which means that the hydrocarbons asingly served as raw materials
for processing industries of this Scandinavian tgurThus, by eliminating the
effect of the price factor that contributes to therease in values of oil and gas
production, we detect a sign of Norway's recovemgnfthe Dutch disease.
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4. Analysis of alterations in the structure of gros value added

In general, value added measured in national coesrand current prices
adequately reflects the specificity of structuradieges occurring in a country's
economy. Table 4, which is based on the informapimduced by the statistical
agencies of Russia and Norway, provides data omlyhamics of value added
created in these countries.

Table 5. Value added by kinds of economic activityn Norway (in billions of Norwegian
kroner) and Russia (in billions of Russian roubles)

| 2002] 2003| 2004] 2005 2006] 2007| 2008] 2009] 2010[ 2011] 2012] 2013] 2014
Gross value added
Norway |1370] 1427] 1542] 1732] 1921] 1992] 2297 2168| 2307| 2497| 2657| 2747| 2819
Russia | 95811162014859185182297728485351833383140040477195298356896 61089
Value added in oil and gas production
Norway | 255| 268| 336 448 511 478 633 4P6 475 595 B28 [5993 b6
Russia | 487 609 1144735|2171|2437|2658| 2399|3096 4108|4940/ 5090| 5419
Value added in processing industries
Norway | 148| 154| 159 179 192 2d5 218 1Fs8 186 189 Q96 [2061 p2
Russia | 16461898| 2591|3889| 4116| 5025| 6164| 5005|5935 7434| 7878| 8589| 9536

Value added of wholesale and retail trade; maimtea®f vehicles, motorcycles, householg
appliances, and articles of personal use

Norway | 125| 126 131 141 158 177 177 169 181 183 [194 (1940 RO
Russia | 21982572|3012|3611|4674|5745| 7138| 6060| 8021| 9115| 9693| 9888| 10575
Value added of education
Norway | 65| 70| 73| 76| 80/ 85 92 106 113 118 125 132 137
Russia | 280 318 400 493 619 7¢0 971 1113P6|1388|1550(1774| 1823
Health care value added
Norway | 123| 132 139 149 16p 177 194 212 224 241 P58 2738 P8
Russia | 322 376 473 565 766 951 119860|1487|1759|1937(2301| 2529

Source: Gross domestic product and gross valuedadgekind of economic activity (Russian
Federal State Statistics Service [Rosstat], 20&f)ss value added by branches and sectors
in 2002 (Rosstat, 2004y/alue added by kind of main activity at basic val{Statistics
Norway, 2014); Gross domestic product, by mainvigt{Statistics Norway, 2005-2013).

All the time series presented in Table 5 demorestgabwth. Recession
was observed only in 2009, however, education aedtih care were not
affected. The value added of oil and gas extraademonstrated an exceptional
reduction in 2009 (-32.7% or 5.8 times greater thiam overall economic
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recession in Norway, and 8.6 times greater than dhe in Russia). The
processing industries contracted virtually equgihi8.3% and -18.8% in
Norway and Russia). Norwegian trade proved to beenstable than Russian
during the crisis (decline of -4.5% and -15.1%,pestively). Health care
(+134.1% and +685.4%), education (+110.8% and #35),. and trade etc.
(+60% and +382.2%) became leaders of value addmaltiygrin both countries

over the 2002-2014 period. Taking into consideratioe prevalence of the
tertiary sector in both economies (with its share2D14 equaling 62.5% in
Norway and 60.1% in Russia), it seems logical suae that their rapid growth
was largely supported by the service sector. Psirngsndustries grew slower
than the oil and gas production (+49.3% in Norwe4/7/9.3% in Russia). Value
added in oil and gas extraction increased moreifsigntly (+120.8% and

+1012.7% in Norway and Russia) than the gross vahleed (+105.8% and
+537.6%, respectively). However, the impact of #ired of economic activity

on the rates of growth of the studied economiedeiermined by their basic
structural characteristics, as shown in Figures®Zbelow.

Figure 2. Changes in the structure of value addedithe economy of Norway, in %
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share of education and health care value addedriway.

Source: Authors' calculations based on data froblels.

The dynamics described in Figure 2 of shares ofeskimds of economic
activity in the gross value added of the Norwegga@onomy over 2002-2014
displays a minor increase in the share of an agdeetpmprising education and
health care (+1.4%), with simultaneously declinsttares of the processing
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industries (-3%) and wholesale, retail trade et@%). The slightly growing
dynamics (+1.4%) of the share of oil and gas prtdncexactly reflect the
fluctuations in the world oil market prices for theriod under review.

Figure 3. Changes in the structure of value addedithe economy of Russia, in %
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Source: Authors' calculations based on data frobiela.

Changes in the shares of kinds of economic actoetysidered in Figure
3 were directed similarly, though they took placediffierent levels, which is
associated with features of the structure of theskRun economy. Being strongly
dependent on revenues from exports of oil and gaalso owns a large
processing industries sector (as of 2014, it ccea®6% of the gross value
added, whereas the analogous indicator for Norwpaled only 7.8%). The
share of wholesale and retail trade; maintenancevetiicles, motorcycles,
household appliances and articles of personal mgbe Russian gross value
added in 2014 was more than twice greater thanimhaf Norway (17.3% in
contrast to 7.1%). At the same time, the size efdtiare of education and health
care was greater in Norway (15.1% in 2014, as agpds 7.1% for Russia).
The share of oil and gas extraction in the Norwegeonomy (20%) exceeded
by 2.2 times the Russian one (8.9%), albeit theesbhthese hydrocarbons in
total exports of Norway was only 1.3 times larg€his, coupled with the
aforementioned absence of a statistically signiiceonnection between the
dynamics of the latter indicator and the dynamitshe share of oil and gas
extraction value added in gross value added, allmvghe assertion that the
production of hydrocarbons in Russia is more clpselated to their exports
than to their domestic consumption.
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The Russian economy, which is less resource- andceeriented and
more industrial, appears to be less damaged bgotmeequences of Dutch disease
when considered in accordance with the structuigrags value added in statics.
However, the results of its examination in the dgita of the period from 2002
to 2014 lead to a different conclusion. The redurctyf the share of processing
industries was nearly twofold less (—1.6%) thamNorway (—3%), and the share
of wholesale and retail trade etc. experienced & f@n 2.5-fold decline (-5.6%
against —2%). The increment in the share of oil gasl production in the Russian
gross value added was 2.8 times larger (+3.8%wides not correspond to the
notion about its process of deliverance from thetcBudisease. The
extraordinarily rapid growth of value added in Rass=ducation and health care
was mostly determined by the low base effect amdpewatively high inflation in
the country. The value added per capita in Norwega@ucation and health care in
2002 accounted for 5,183 USD, whereas in Russia fonl132 USD, while in
2014 it amounted to 13,126 USD and 786 USD, resaet The share of value
added in these kinds of economic activity in Ruseieased 1.6 times less
(+0.8%) than in the case of Norway.

5. Production functions of Norwegian and Russian @enomies

The multicollinearity test carried out on the céddion of the preliminary
stage of production functions resulted in excluding factor of value added in
wholesale and retail trade; maintenance of vehialestorcycles, household
appliances and articles of personal use, due tditjte correlation of its time
series with the time series of value added of ttecation and health care
aggregate (correlation coefficient of 0.98 for Naywand of 0.94 for Russia).
We have defined the production function of the Negi@n economy on the
basis of the data on dynamics of value added bgélected kinds of economic
activity, as follows:

Yova N = —7.53+ 0-96(VA_OGE_ nt 1-9QVA_ P Nt 4-38% E HC I (5)

where

Yeva n IS the gross value added in Norway, bin. of NOK;

X/a_oce_n IS the value added in oil and gas production inNdg, in bin. of NOK;
Xsa_p_n IS the value added of Norwegian processing indisstm bin. of NOK;

X _e+nc_n IS the value added of an aggregate comprisingagucand health
care in Norway, in bin. of NOK.
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The values of the coefficients of equation (5) slkmwunequal impact of
gross value added components on the total grass sdded. Inasmuch as the value
of the coefficient of the variable denoting oil agb extraction is less than 1, there
is a decreasing rate of return on value added prosat that the growth of value
added in oil and gas production by one million Negian kroner will lead to the
average increase of gross value added by 960,00Qely@mn kroner. And vice
versa, increasing rates of return on value addadtrare observed, exceeding 1, in
the values of coefficients of processing indust{ie89) and, particularly, education
and health care (4.38). All in all, additional istraents in education and health care
are simultaneously mostly effective for growth ammgbortant for improvement of
the Norwegian economic structure. The efficacyhef ineasure for overcoming the
Dutch disease is proven by the inverse relationbetween the share of value
added in oil and gas production, and the shareahfevadded in education and
health care, the existence of which reflect negatmlues for the correlation
coefficient (—0.74) and elasticity coefficient (5%).

The equation of the production function of the Rarsgconomy is as follows:
yGVA_R=1148'58+ 1'68VA_ OGE_ R+ 1.92\/& PL R+ 7'®7VA‘E HQ (6)

The hierarchy of the impact on the amount of gnadse added is similar
to the Norwegian one, but oil and gas extractiomn draincreasing rate of return
(coefficient by the variable is 1.68), possessingetiect resembling that of the
processing industries. Another difference in thesdfan production function is
the significantly higher coefficient of value addiededucation and health care
(7.67), suggesting a potentially positive influe€¢his aggregate on growth.

The correlation tests carried out showed thatiaees of value added in the
oil and gas industry and processing industry are linearly related in both
countries. The share of oil and gas value add&ligsia is also not correlated with
the share of value added in education and heatth Dae to this, the corresponding
variables were not included into equations modeting share of oil and gas
production in gross value added. The equation towidy has the following form:

Sh oee n=0.6131- 3.116%h, ¢ . y* 0.000&, 7)

where

Sha oce v IS the share of oil and gas extraction value adidlggoss value
added in Norway, in %;

Sha e-vc_n IS the share of education and health care valdedanh gross value
added in Norway, in %;

P, is the oil price per barrel, USD.
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The equation for the Russian economy is as follows:

S oee r=0.0565+ 0.000%,, (8)

The equation calculated for the Norwegian economydémonstrates an
inverse relationship between the share of oil aaslaxtraction and the share of
the education and health care aggregate, as wallda®ct connection with oil
prices. On the other hand, the equation (8) for Rlussian economy shows
a sole dependence on the latter.

6. Conclusions

The quantitative analysis of structural dynamics learroborated the
presence of dependence on raw materials in theosges of Norway and
Russia in the 2000s. Its adverse effect on botlstiiueture of exports and GDP
produced requires investigation of this phenomemnororder to reveal its
implications for their economic development. An#ysf time series of value
added by kinds of economic activity, as well asabés of economic growth, has
allowed us to draw some inferences about the beha¥ithe Dutch disease,
which represents a mechanism of transformationnoflaundance of natural
resources into decreasing rates and quality of tjrofvthe studied economies.

The objective conditions existing in Norway (suce a developed
institutional environment and depletion of hydramar stocks), together with the
decline in world oil prices that began in the secbalf of the 2008, permitted it to
achieve a certain success in overcoming dependenagcome from oil and gas
exports. The shares of Norwegian crude oil andralagas exports in both total
exports and in production grew less over time. d¢@nometric part of our research,
including the production function of the Norwegieconomy, shows that the high
level and positive dynamics of value added in etilbcaand health care may
successfully substitute oil and gas production he treated national product.
Accumulation of human capital in Norway turns autbe a real alternative to the
exploitation of natural capital (natural resource&sjcording to our forecast, the
economy of this Scandinavian country might be &bleonfront the Dutch disease
and even improve the dynamics of its growth by dishiing its still very significant
share of oil and gas extraction.

The Russian economy appears to be less resoured-basstatic in
comparison with the Norwegian economy, as its sbamrude oil and natural
gas is far smaller, both in the gross value addetia total exports. However,
our calculations suggest that the dependence Upgoextraction of hydrocarbon
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raw materials is declining in dynamics in Norway)da at the same time

intensifying in Russia. Correlation and regressamalysis, as well as obtained
production functions, have confirmed this conclosiby demonstrating the

presence of an inverse relationship between totéipub and hydrocarbons
production in Norway, in contrast to a direct nelaship between them in Russia.
Until recently, the comparatively rapid Russianremoic growth, accompanied
by the high volatility of its currency rates, wasured by growing world oil prices
and increasing volumes of oil extraction. Howesgedigvorable combination of these
factors is not expected over the medium term. @nMorway, Russia has not
succeeded in reducing the share of oil and gasuptioth in gross value added by
means of supporting education and health carefaltlee suppression of human
capital by natural capital owing to the insuffidigrhigh quality of socioeconomic

and political institutions. This tendency is partazly evident in times of crisis,

when the intensified struggle for resources makeasecessary to resolve the
conflict of interests between natural capital bimfies and human capital
owners, primarily in favor of the former and at tbgpense of the latter. To
overcome the resource curse, the Russian statetaiast number of economic
and institutional measures, which is possible anlyre case of implementation of
radical liberal reforms.
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Streszczenie

OBNIZENIE ZALE ZNOSCI GOSPODARKI OD SUROWCA
| KAPITAL LUDZKI KRAJU

Artykut ocenia zalnos¢ od surowca dwoéch orientowanych na eksport krajow
wydobywajcych ropy naftowy i gaz. Znalsmy swiadectwo obecrgi Holenderskiej
choroby w obu krajach i przeldstwa zasobéw w Rosji. Zmniejszenie wiglkprodukciji
i eksportu ropy naftowej i gazu ziemnego, skompegise wzrostem warfoi dodane;j
w innych rodzajach gospodarczej dziatalcip wskazuje na taze Norwegia stopniowo
przezwyciga Holenderslk choroker za pomog rozszerzonej reprodukcji kapitatu
ludzkiego. Z drugiej strony, wydobywanieglowodoréw mge pozosta koto nagdowe
rozwoju rosyjskiej gospodarki.

Stowa kluczoweHolenderska choroba, warté dodana, szkolnictwo i opieka zdrowotna,
przekleistwo zasobow, kapitat ludzki



