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Based on a demand-side approach, Thirlwall’s law claims that, in the long-run, 

economic growth is constrained by the balance of payments. Income elasticity of 

demand for exports should be greater than income elasticity of demand for im-

ports in order to grow faster than the limit imposed by export demand. According-

ly, accurate estimations of income elasticities are necessary to identify these 

bounds. This research estimates export and import functions using bilateral trade 

data between Russia and 53 of its major partners. Then, we empirically test the 

validity of Thirlwall’s law over the years 1996–2016, generalizing Thirlwall’s model 

in a bilateral panel framework. In addition, export and import functions are esti-

mated taking into account export and import composition, controlling for key sec-

toral effects on aggregate elasticities. Using dynamic panel data models, the findings 

suggest that, on average, the Russian economy has been growing faster than what 

Thirlwall’s law predicts. The sectoral composition of the Russian external sector 

has eased the external constraint to growth. Russian exports still significantly con-

sist of oil and gas, price inelastic goods, with positive effects on trade balance over 

the period of study. However, in a transition toward green energies, the allocation 

and investment of exports revenues is a key factor to address future scenarios 

where carbon-based resources lose relevance. 
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1. Introduction 

 

After perestroika, the Russian economy has been presenting relatively high economic 

growth rates, 3,1% on average from 1996 to 2016. The average GDP growth rate equals 5,3% 

excluding the crisis years: 1996 (the last year of the long period of economic contraction after 

the dissolution of the Soviet Union), 1998 (financial crisis), 2009 (the global financial crisis), 

and 2015–2016 (the Ukrainian crisis and western sanctions). The average rate was 6,9% con-

sidering only the period 1999–2008. Therefore, the Russian average growth rate has been 

higher than in several Latin American countries, but lower than in some Asian countries. Howe-

ver, it is important to note that Russia showed economic growth rates similar to those reached 

in China or India in the early 2000s. 

At the same time, the Russian economy was opening up to the western world. Over the 

years 1996–2016, trade openness was 53,7% (exports plus imports as percentage of GDP). 

However, in the last years, trade openness has been presenting a negative trend (46% in 2016), 

accompanied by several economic and political measures (economic sanctions and trade re-

strictions introduced by a number of Western countries) after the reunification of Crimea with 

Russia in 2014. In addition, it is highly interesting to note that Russia has been presenting a 

persistent surplus in its trade and current accounts, 8,9% and 5,7% of GDP, respectively, over 

the period 1994–2016 [Aristovnik, 2007; Navoi, 2017; Tovar-García, 2018; Tovar-García, Car-

rasco, 2019]. 

Given this, the main research objective of the present study is to determine the limits of 

the Russian economic growth in accordance with Thirlwall’s law, a demand-side approach, 

where economic growth relative to open economies is restricted to the ratio between income 

elasticity for exports and income elasticity for imports. 

Thirlwall’s law has been tested in many countries [Hierro Recio, Atienza Montero, Hailer, 

2018; Thirlwall, 2011]. The Russian case has been also studied in an analysis for BRICS coun-

tries, over the period 1995–2013 where Nassif, Feijo, and Araújo (2016) found that the Russian 

growth rate should be between 0,48% and 1,86% according to Thirlwall´s law. These estimates 

are lower than the actual GDP growth rate of this period (3,3%). In other words, the estimated 

balance of payments constrained growth rate does not agree with the actual Russian growth 

rate. By contrast, for the rest of BRICS countries, the estimated balance of payments con-

strained growth rates are good predictors of actual growth rates [Britto, McCombie, 2009; Jeon, 

2009; Nassif et al., 2016; Razmi, 2005; Romero, Silveira, Jayme, 2011]. 

The inconsistences for the Russian case inspired the present research, thinking that the 

problem is a result of incorrect estimations of income elasticities we obtain several estimates 

to check the robustness of results under a bilateral framework and controlling for key sectoral 

effects of high-tech imports and fuel exports. In addition to specific findings for Russia, this pa-

per contributes to the literature in two main ways. First, this research is a pioneer in the use of 

bilateral panel data to estimate income elasticities of demand for exports and imports, used to 

compute Thirlwall´s growth rates. Second, to estimate export and import functions we include 

export and import composition to account for key sectoral effects altering price and income 

elasticities. 



526 HSE Economic Journal  No 4
 

Previous analyses of Thirlwall’s law have highlighted the role of high-tech industries in 

the balance of payments constraint, the findings suggest that high-tech goods have higher in-

come-elasticities and promote economic growth [Araujo, Lima, 2007; Gouvea, Lima, 2010; Ro-

mero et al., 2011]. Whilst other articles point out the price inelastic nature of petroleum and 

natural gas, a key component of Russian exports [Cooper, 2003; Krichene, 2002; Tovar-García, 

2018]. Therefore, trade composition may affect price and income elasticities in both export and 

import functions. However, there is no examination of the role of export and import composi-

tion in a bilateral framework estimating Thirlwall’s law. For the first time, this article estimates 

income elasticities, the main input to compute the balance of payments constrained growth 

rates, taking into account trade composition. Thus, this study extends previous works on the 

Thirlwall´s law using a multilateral approach (bilateral data) and adding key sectoral effects 

(trade composition) in the econometric specification for estimations of export and import func-

tions. 

The rest of this paper is structured as follows. In the second section, we present a brief 

synthesis of the recent developments of the Russian economy, with special focus on economic 

growth and external sector performance. This section also highlights the Thirlwall’s law, set-

ting out the basis for the empirical analysis. In the third section, we explain the empirical strat-

egy and the method of estimation. Section 4 presents the main results. Finally, in the fifth sec-

tion, we draw main conclusions and some policy implications. 

 

2. Russian growth, external sector performance and Thirlwall’s law 

 

2.1. The Russian economy 

 

Starting with perestroika, the Russian economy has been involved in a deep process of 

reform and restructuring, including key modifications in the external sector to open the econo-

my. Figure 1 shows some key variables related to the process of trade opening. It is easy to ob-

serve that the trade openness of Russia has been increasing since the 1990´s, reaching a peak 

in the 2000´s, with a slightly decreasing trend in the 2010´s. Data unavailability do not allow 

making deeper comparisons with previous periods, but it is well known that international 

trade in the Soviet time was dominated by political reasons.  

In this regard, both, the current account and the trade balance have been presenting 

persistent surpluses. The surplus peak was reached in 2000 and the positive balance has been 

decreasing but remaining thereafter. Note that there is no clear downward trend in the inter-

national trade costs of the Russian economy with its top trade partners. That is, unlike other 

transition countries, the recent performance of the Russian external sector does not necessarily 

reflect a decrease in the cost associated to international transactions. 

The presence of persistent relatively high surpluses in trade and current accounts has 

coincided with a period of high economic growth, yet with economic crises (see Figure 2). For 

instance, on average for the period 1999–2017, GDP growth and GDP per capita growth were 

3,98% and 4,02%, respectively (in Figure 2a, they are practically overlapped). Even more, ex-

cluding the year 2009 (global financial crisis) the average growth rates were 4,64% and 4,68%, 

respectively.  
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b) Trade Costs with Top Trade Partners 

Fig. 1. The opening of the Russian economy 

Source: World Development Indicators and ESCAP International Trade Costs. 
 

Thus, the Russian economy has maintained a significant growth rate while, at the same 

time, presents a persistent surplus in trade and current accounts. In theory, if an economy 

grows, the effect on imports of the increase in income will generate a worsening of the trade 
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balance, ceteris paribus. However, the effect will depend on different factors. On the one hand, it 

is important to recognize what factors have generated an increase in exports and how this in-

crease affects domestic and external consumption. Note that the years of the persistent exter-

nal surpluses are characterized by an improvement in the Russian terms of trade, in a context 

of growing global demand after the insertion of China and other developing countries in the 

world economy. 
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Fig. 2. Growth, exports and terms of trade 

Source: World Development Indicators and OECD stats. 
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On the other hand, the effects of an increase in economic growth on the trade balance 

depend on how imports respond to changes in income, that is, income elasticity of demand for 

imports. In this regard, export and import composition turns crucial since both facts help to de-

termine the effects of increasing income on external balances. Figure 3 shows the evolution of 

export and import composition for the Russian economy. Note the relevance of fuel exports in 

total merchandise exports, although this relevance has been decreasing since 2014 as a share 

of merchandise exports and as a share of total exports since the last decade. On average, the 

share of fuel exports accounts for 57,6% of total merchandise exports over the period 1996–

2017. Previous studies have highlighted that petroleum and natural gas are largely inelastic to 

price variations, due to its relevance for the functioning of the world economy, especially in a 

moment of growing global demand [Cooper, 2003; Krichene, 2002; Tovar-García, 2018]. Fur-

thermore, imports of manufactures are the main component of merchandise imports: the share 

of manufactured imports accounts for 69,7% of merchandise imports during the period 1996–

2017. In this regard, a recent investigation shows the relevance of high-tech imports as a de-

terminant of the Russian trade balance. High-tech goods, with a high added value, are income 

elastic and price inelastic, and a significant share of this kind of goods in total imports is nega-

tive linked to trade balance [Tovar-García, Carrasco, 2019]. 
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Fig. 3. Export and import composition 

Source: World Development Indicators. 

 

2.2. Thirlwall’s law and its empirical specification 

 

In last 40 years, there has been a worldwide adoption of export-led growth strategies; 

Russia has not been the exception. In general terms, defenders of export-led growth strategies 

highlight several benefits [Palley, 2012]. First, given relative differences in the production of 

goods and services, according to the comparative advantage theory, there will be gains from 

specialization and trade [Appleyard, Field, 2014]. Second, the implementation of export-led 

growth strategies has forced the adoption of sound practices in business restricting rent-seeking 

activities and increasing competence for domestic producers. Third, open economies have bene-

fited from technological diffusion, especially through foreign direct investment [Grossman, Help-

man, 1990]. Finally, from a Keynesian perspective, there are gains in a context of a multiplier 

with foreign repercussions [Appleyard, Field, 2014]. 

Thus, in an open economy, the conditions for economic growth differ from those in a 

closed economy. In this regard, there have been several attempts to analyze the determinants 

of growth in an open economy [Greenaway, Morgan, Wright, 2002; Grossman, Helpman, 1990, 

1991; Rebelo, 1992; Sachs, Warner, 1995; Thirlwall, 1979, 2011; Thirlwall, Hussain, 1982; 

Wacziarg, Welch, 2008]. However, many of the existing researches have come from a neoclassi-

cal viewpoint where supply side is the main (and only) determinant of the rate of growth of an 

economy through supply factors and productivity (mainly in the long-term). 

In this regard, Anthony Thirlwall was a pioneer in introducing a framework to explore 

the determinants of growth from a Keynesian demand-side perspective. Thirlwall developed a 

model explaining differences in the growth rate of open economies where the main economic 
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growth constraint is found in the balance of payments in what is known as the balance of pay-

ments equilibrium growth rate [Thirlwall, 1979, 2011; Thirlwall, Hussain, 1982]. Starting with 

Equation (1), the current account equilibrium is expressed as: 

(1)  .dt t ft t tP X P M E=  

Given standard export and import functions, Equations (2) and (3): 

(2)       0, 0,dt
t t

ft t

P
X a Z

P E

η

ε⎞⎛
= η ε⎟⎜⎜ ⎟

⎝ ⎠
 

(3)       0, 0,ft t
t t

dt

P E
M b Y

P

ψ
π⎞⎛

= ψ π⎟⎜
⎝ ⎠

 

where X is real exports, M is real imports, Pd and Pf are domestic and foreign price levels of 

exports and imports, respectively, E is the nominal exchange rate measured as the domestic 

price of foreign currency, Z is foreign income, Y is domestic income, η and ψ are the price 

elasticities, ε and π are the income elasticities of demand for exports and imports, respec-

tively, and t is time. 

The dynamic form of the model (using growth rates) is obtained taking logarithms 

and differentiating with respect to time, as expressed in Equations (4) through (6). 

(4)  ,dt t ft t tp x p e m+ = + +  

(5)  ( ) ( ),t dt ft t tx p p e z= η − + ε  

(6)  ( ) ( ).t ft t ft tm p e p y= ψ − + π  

Finally, the balance of payments equilibrium growth rate, given in Equation (7), is ob-

tained plugging Equations (5) and (6) into Equation (4). 

(7)  
( ) ( )1 ( )

.
dt ft t t

t

p p e z
y

⎡ ⎤+ η+ π + − − ψ + ε⎣ ⎦=
π

 

Thirlwall’s law highlights the role of exports as the main demand component causing 

economic growth because of two facts. First, exports dynamize other components of the aggre-

gate demand. Second, the balance of payment constraint to growth is relaxed with increases in 

exports [Clavijo-Cortes, Ros-Bosch, 2015]. According to Thirlwall, the rate of growth of an open 

economy is constrained by the balance of payments. For instance, since imports are a positive 

function of income, the increase of imports when income grows will lead to a deterioration of 

the current account, ceteris paribus. If the current account deficit is persistent, external debt 

will increase, leading to a decrease in the growth capacity. Therefore, the growth rate of ex-

ports, as well as the response of imports to a change in income, are key variables in determin-

ing the long-term growth rate of the economy [Thirlwall, 1979]. 
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Summarizing and simplifying, in the long-term, Thirlwall’s law claims a relationship be-

tween economic growth, exports and imports, where economic growth is constrained by Equa-

tion (8), weak version, assuming that the relative prices measured in a common currency are 

constant, or Equation (9), strong version, assuming that relative prices changes over the long 

run [Thirlwall, 1979, 2011; Thirlwall, Hussain, 1982]. 

(8)  ,
x

y =
π

 

(9)  
( )

.tz
y

ε
=

π
 

 

3. Empirical strategy 
 

3.1. Export and import functions in a bilateral framework 

 
To specify the upper limit of the Russian income growth rate, in accordance with Thirl-

wall’s law, it is necessary to find accurate estimations of income elasticities. For this reason, we 

firstly estimate the following augmented export and import functions for Russia, in a bilateral 

framework, as expressed in Equations (10) and (11). 

(10) , 0 1 1 2 , 1 3 ,Rj t j jt Rj t jt j jtlnX lnY lnRER Z e v− −= β + β + β + β + +  

(11) , 0 1 1 2 , 1 3 .Rj t j Rt Rj t jt j jtlnM lnY lnRER Z e v− −= β + β − β + β + +  

Subscripts R, j and t indicate Russia, partner country, and time, respectively. ln indicates 

a logarithmic transformation of the variables, consequently, the coefficients measure elasticities. 

Z represents control variables: export (ECRj) or import composition (MCRj), yearly oil price, time 

dummy variables, and dummy variables for Commonwealth of Independent States (CIS), Central 

Eastern European countries (CEE) and Western European countries (WEC), capturing all fac-

tors that are constant over time but specific for these groups of countries and Russia. 

It is worth noticing that these models contribute to Thirlwall´s law in two ways. First, our 

strategy uses a multilateral approach (bilateral data), that is, our estimations are not limited by 

variables from the rest of the world, computed as a weighted average, versus Russia. Second, 

our specification includes key sectoral effects on income elasticities, focusing on trade compo-

sition. Consequently, the use of bilateral trade data provides a longitudinal structure (and more 

observations) and the inclusion of export and import composition control for specific sectoral 

impacts on income elasticities, in the bilateral export and import functions. This gives a propor-

tional relevance to the trade size of each partner and to the kind of goods that are traded. 

The hypothesis states that XRj (real exports to partner country) depends positively upon 

the level of Yj (GDP or GDP per capita of the partner country, in constant US dollars) and RERRj 

(real exchange rate in relation to the currency of the partner country). An increase in RERRj 

means a depreciation of the ruble. In other words, a higher income of partner countries and a 

relative depreciation of the ruble should favor Russian bilateral exports (XRj). For its part, an 

increase in Russian GDP and/or a relative appreciation of the ruble should favor Russian bilateral 

imports, real imports from partner country (MRj). 
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It is important to note that we are using bilateral real exports and bilateral real imports. 

We use the USA consumer price index (2010 = 100) to deflate total exports and total imports in 

U.S. dollars, due to limitations to use other deflators, as it has been previously used in the eco-

nomic literature [Micco et al., 2003; Wierts et al., 2014; Tovar-García, 2018]. Also, note that to 

estimate income elasticity in both functions (Equations 10 and 11) we use the log of GDP or the 

log of GDP per capita (to check robustness). The real exchange rate (RER), 1 partner’s currency 

to ruble, is measured multiplying the nominal exchange rate by the ratio of consumer price 

indexes between partner country and Russia.  

Following previous analysis of Thirlwall’s law [Araujo, Lima, 2007; Gouvea, Lima, 2010; 

Romero et al., 2011], we include export and import composition to account for key sectoral 

effects altering price and income elasticities, where high-tech intensity eases the balance of 

payment constraint. Therefore, the model includes the composition of exports and imports as 

key independent variables.  

Additionally, previous studies in the case of Europe and in the case of Russia already 

showed that export composition matters. Those countries with exports consisting of high-tech 

products improve their export performance, because these goods present a high added value 

and they are income elastic and price inelastic [Wierts, Van Kerkhoff, De Haan, 2014]. In the 

particular case of Russia, the evidence suggests that its export composition, still consisting sig-

nificantly of crude petroleum and gas (price inelastic goods), also affects export performance 

through effects on the price elasticity of the demand for exports [Tovar-García, 2018] while 

imports composed of high-tech goods worsen the trade balance [Tovar-García, Carrasco, 2019]. 

Therefore, we use the ratio of exports of crude petroleum and gas to total exports (ECRj) 

and the ratio between imports of high-tech goods to total imports (MCRj) to account for these 

sectoral effects. This is a forgotten issue in estimations of import demand, but we claim, as in the 

case of exports, that if countries are importing price inelastic, income elastic, and high added 

value goods, then we can expect positive effects on total imports. Moreover, this should be the 

case of Russia, because of the increasing trade with European countries, exporting high-tech 

goods. 

We retrieve data from the STAN Bilateral Trade Database by Industry and End-use cate-

gory (BTDIxE) since our main contribution to the empirical literature is the use of total and 

sectorial bilateral trade data. In addition, macroeconomic data are retrieved from World De-

velopment Indicators (WDI), International Financial Statistics (IFS), and the U.S. Energy Infor-

mation Administration (EIA). Data are retrieved from international sources to increase compa-

rability among countries. We use annual observations from 1996 to 2016 on bilateral trade 

between Russia and 53 of its major partners to estimate functions of demand for exports and 

imports as presented in Equations (10) and (11). 

 

3.2. Method 

 

First, using Im-Pesaran-Shin and Fisher-type tests for unit root [Im, Pesaran, Shin, 2003; 

Maddala, Wu, 1999], including combinations of constant and trend, we found that only the vari-

ables related to GDP are non-stationary. Therefore, it is not reasonable to use cointegration 

analysis to estimate export and import functions. Following Tovar-García (2018), recognizing 

reverse causality and autoregressive characteristics in estimations of export functions, here we 

use the SYS GMM method [Blundell, Bond, 1998] to estimate the coefficients in Equations (10) 
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and (11). This method has rarely been used to estimate these functions, but it is highly efficient 

once the internal instruments, correcting for endogeneity, are validated (we use the Sargan test), 

and in the absence of autocorrelation of second order (we use the Arellano-Bond test). Moreover, 

the evidence suggests that SYS GMM shows estimates of export and import functions that are 

more robust than estimates from vector error correction models [Romero, McCombie, 2016]. 

In addition, the independent variables are entered with one lag, supporting the consis-

tency and efficiency of the estimations under potential reverse causality concerns. Moreover, we 

use the estimation in two steps including a maximum of one lag of dependent and independent 

variables as instruments to avoid the potential problem of too many instruments [Roodman, 

2009]. Note that this is a dynamic model, therefore the estimated coefficients indicate the short-

term effect, and we have to divide this coefficient by one minus the coefficient of the dependent 

as regressor to compute the long-term coefficient.  

 

4. Results 

 

Table 1 shows the main results of the regression analysis in the estimation of the bilateral 

export function. Columns (1) to (4) use the log of GDP per capita to approach income (Y) and 

columns (5) to (8) use the log of GDP in levels (to check robustness of results). Accordingly, we 

obtained eight estimates of the income elasticity of the demand for exports. Estimations in co-

lumns (1) and (5) correspond to the simplest model, without control variables. Columns (2) and 

(6) include dummies for regions (groups of partner countries) and columns (3) and (7) enters 

dummies for crisis years. Finally, the most sophisticated model, columns (4) and (8), adds to 

regressions the role of export composition and oil price.  

The estimated income elasticities for the bilateral export function are slightly different, 

but all suggest that exports are inelastic to income in the short-term (an increase of 1% in income 

implies and increase of less than 1% in exports). By contrast, in the long-term, the estimates 

suggest that exports are elastic to income, but the estimated elasticities are not very high; most of 

them suggest a figure slightly greater than 1. To estimate the growth rates of Thirlwall´s law, we 

use the long-term estimations of income elasticity, because his theory applies for the long run.  

Although it is not the focus of this research, note that the regression analysis does not 

indicate a robust effect of exchange rate (price elasticity) on exports (in some regressions its 

coefficient is not statistically significant). The dummies by regions suggest that the partners of 

Russia are changing. Russia is exporting less to the CIS countries (the old partners from the 

Soviet era) in comparison with the new European partners. In addition, the results suggest that 

the crisis years have had a negative impact on bilateral exports, in comparison with the stable 

years. Finally, it is relevant to note that the inclusion of export composition in the estimations 

of the export function agrees with previous findings in Europe [Wierts et al., 2014] and in Rus-

sia [Tovar-García, 2018]; that is, export composition matters to explain export performance. 

Similarly, Table 2 shows the main results of the regression analysis in the estimation of the 

bilateral import demand. In columns (1) to (4) we use the log of GDP per capita and in columns 

(5) to (8) we use the log of GDP. Thus, we also obtained eight estimates of the income elasticity 

of the demand for imports. The most sophisticated model is given in columns (4) and (8), where 

we include import composition (the ratio of high-tech import products to total imports) to ex-

plain import performance. 
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Table 1. 

The estimation of export function  

Dependent variable: ln X (real exports) 

  (1) (2) (3) (4) (5) (6) (7) (8) 

Lagged dependent (ln XRj,t – 1)  0,91*** 0,86*** 0,90*** 0,61*** 0,90*** 0,85*** 0,86*** 0,51*** 

Partner´s income  

(ln GDPj,t – 1 per capita) + 0,12*** 0,18*** 0,24*** 0,05*   

Partner´s income (ln GDPj,t – 1) +  0,09*** 0,17*** 0,35*** 0,33*** 

Real exchange rate (ln RERRj,t – 1) + 0,08*** 0,0002 –0,04** 0,01 0,10*** 0,04*** 0,02 0,05** 

Export composition (ln ECRj,t) +  0,03***  0,03*** 

CIS   0,06 0,17 –0,11*** 0,26** 0,61*** 0,64** 

CEE   0,59*** 0,52*** 0,31*** 0,61*** 0,69*** 0,43** 

WEC   0,65*** 0,51*** 0,81*** 0,66*** 0,47*** 0,41*** 

Oil price   0,005***  0,005*** 

Year 1998   –0,43*** –0,15*** –0,39*** –0,12*** 

Year 2009   –0,46*** –0,32*** –0,47*** –0,33*** 

Year 2015   –0,44*** –0,25*** –0,46*** –0,27*** 

Year 2016   –0,14*** –0,04 –0,18*** –0,12*** 

Constant  0,14 0,04 –0,87*** 4,87*** –1,19*** –2,68*** –7,54*** –2,09 

Observations  977 977 977 651 977 977 977 651 

N × T  53 × 20 53 × 20 53 × 20 48 × 20 53 × 20 53 × 20 53 × 20 48 × 20 

Sargan test (p-value) 
 

52,92 

(0,55) 

52,71

(0,44)

50,50

(0,53)

42,24

(0,83)

52,98

(0,55)

52,71

(0,44)

50,71 

(0,52) 

41,70 

(0,84) 

First order serial correlation 

test (p-value) 
 

–4,15 

(0,00) 

–4,15

(0,00)

–3,76

(0,0002)

–4,14

(0,00)

–4,14

(0,00)

–4,15

(0,00)

–3,73 

(0,0002) 

–4,06 

(0,00) 

Second order serial correlation 

test (p-value) 
 

–1,35 

(0,17) 

–1,35

(0,17)

–1,32

(0,18)

0,98

(0,32)

–1,34

(0,17)

–1,35

(0,17)

–1,35 

(0,17) 

0,81 

(0,41) 

Long run coefficients     

Partner´s income (ln GDPj per 

capita) 
 

1,33 1,29 2,4 0,12   

Partner´s income (ln GDPj)   0,90 1,13 2,50 0,67 

Real exchange rate (ln RERRj)  0,89 0,001 –0,4 0,03 1,00 0,27 0,14 0,10 

Export composition (ln ECRj)   0,08  0,06 

Note: (*) [**] and {***} indicate statistical significance at the (10%) [5%] and {1%} levels. 
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Table 2. 

The estimation of import function  

Dependent variable: ln M (real imports) 

  (1) (2) (3) (4) (5) (6) (7) (8) 

Lagged dependent (ln MRj,t – 1)  0,89*** 0,81*** 0,78*** 0,81*** 0,91*** 0,84*** 0,78*** 0,82*** 

Russia´s income (ln GDPj,t – 1 per 

capita) 

+ 

0,31*** 0,49*** 0,84*** 0,67***

  

Russia´s income (ln GDPj,t – 1) +  0,24*** 0,40*** 0,87*** 0,68*** 

Real exchange rate (ln RERRj,t – 1) – 0,12*** 0,04*** 0,02 –0,02 0,12*** 0,05*** 0,02 –0,02 

Import composition (ln MCRj,t – 1) +  0,09***  0,09*** 

CIS   –0,53*** 0,17 0,20* –0,57*** 0,16 0,18* 

CEE   1,55*** 2,32*** 1,85*** 1,33*** 2,43*** 1,82*** 

WEC   1,19*** 2,45*** 1,85*** 1,05*** 2,51*** 1,83*** 

Year 1998   –0,25*** –0,25*** –0,25*** –0,26*** 

Year 2009   –0,55*** –0,50*** –0,55*** –0,51*** 

Year 2015   –0,77*** –0,72*** –0,79*** –0,73*** 

Year 2016   –0,39*** –0,30*** –0,41*** –0,31*** 

Constant  –1,45*** –2,51*** –5,65*** –4,05*** –5,56*** –9,62*** –22,32*** –17,03*** 

Observations  979 979 979 967 979 979 979 967 

N × T  53 × 20 53 × 20 53 × 20 53 × 20 53 × 20 53 × 20 53 × 20 53 × 20 

Sargan test (p-value)  52,06 

(0,58) 

51,74

(0,48)

50,94

(0,51)

50,34

(0,53)

52,01

(0,58)

51,69

(0,48)

50,85 

(0,51) 

50,37 

(0,53) 

First order serial correlation test 

(p-value) 

 –2,85 

(0,004) 

–2,86

(0,004)

–2,55

(0,01)

–2,72

(0,006)

–2,85

(0,004)

–2,86

(0,004)

–2,55 

(0,01) 

–2,73 

(0,006) 

Second order serial correlation 

test (p-value) 

 –0,49 

(0,62) 

–0,51

(0,60)

–0,06

(0,95)

–0,79

(0,42)

–0,49

(0,62)

–0,51

(0,60)

–0,05 

(0,95) 

–0,79 

(0,42) 

Long run coefficients     

Russia´s income (ln GDPj,t – 1 per 

capita) 

 

2,82 2,58 3,82 3,53

  

Russia´s income (ln GDPj,t – 1)   2,67 2,50 3,95 3,78 

Real exchange rate (ln RERRj,t – 1)  1,09 0,21 0,09 –0,11 1,33 0,31 0,09 –0,11 

Import composition (ln MCRj,t – 1)   0,47  0,50 

Note: (*) [**] and {***} indicate statistical significance at the (10%) [5%] and {1%} levels. 
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As in the case of export demand, the estimated income elasticities of bilateral import 

functions in the short-term are inelastic, and elastic in the long-term. Again, there is no evi-

dence of significant effects of real exchange rate on total imports. The statistical insignificance 

of exchange rate in the Russian case has been already noted in the empirical literature [Nassif 

et al., 2016; Tovar-García, 2018]. 

The rest of control variables agree with findings in the estimation of bilateral export 

functions. First, Russia is importing more from western and central European countries, and 

second, the crisis years present a negative impact on bilateral imports (as expected). More intere-

stingly, the coefficient of import composition is positive and statistically significant at the 1% le-

vel. This finding suggests that import composition matters in explaining import performance. 

Now, Table 3 shows the estimates of the Russian growth rates in accordance with Thirl-

wall’s law. We obtained several estimates using each of the eight estimated income elasticities 

of demand for bilateral exports and the eight estimated income elasticities of demand for bilate-

ral imports, for the case of the «strong version». Note that all these estimates are working as 

robustness checks of the estimated elasticities and growth rates consistent with the balance of 

payment constraint. Furthermore, we use actual Russian export growth rate, average over the 

period of analysis (4,82%), for estimations of the «weak version» of Thirlwall´s law. Later on, 

we compare our results with the actual economic growth rate of Russia, world growth rate, and 

the growth rate of the sample countries in our study.  

Table 3. 

Estimations of income growth restrictions according to Thirlwall´s law 

Russian real export growth (1996–2016) = 4,82  

Actual growth rates (1996–2016)  Real GDP per capita Real GDP  

World 1,65 2,94 

Sample countries 2,61 3,26 

Russia 3,16 3,09 

Estimated long-term income elasticities of demand for exports 

Regression (1)/(5) 1,33 0,90 

Regression (2)/(6) 1,29 1,13 

Regression (3)/(7) 2,40 2,50 

Regression (4)/(8) 0,12 0,67 

Estimated long-term income elasticities of demand for imports 

Regression (1)/(5) 2,82 2,67 

Regression (2)/(6) 2,58 2,50 

Regression (3)/(7) 3,82 3,95 

Regression (4)/(8) 3,53 3,78 
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Continues 

Estimated growth rates according to Thirlwall’s law «weak» version 

Regression (1)/(5) 1,71 1,81 

Regression (2)/(6) 1,87 1,93 

Regression (3)/(7) 1,26 1,22 

Regression (4)/(8) 1,37 1,28 

Estimated growth rates according to Thirlwall’s law «strong» version  

(using GDP of sample countries) 

Regression (1)/(5) 1,23 1,10 

Regression (2)/(6) 1,30 1,47 

Regression (3)/(7) 1,64 2,07 

Regression (4)/(8) 0,09 0,58 

Estimated growth rates according to Thirlwall’s law «strong» version (using world GDP) 

Regression (1)/(5) 0,78 0,99 

Regression (2)/(6) 0,82 1,33 

Regression (3)/(7) 1,04 1,86 

Regression (4)/(8) 0,06 0,52 

Note: Data on GDP growth rates from WDI. 
 

First, we can easily observe that the estimated elasticities of import demand are greater 

than elasticities of export demand. Therefore, we should not expect that Russia could grow more 

rapidly than the rest of the world or in comparison with the sample countries used to estimate 

bilateral export and import functions. Moreover, the ratio ε/π approaches the non-price competi-

tiveness of Russia, suggesting that its economy is lagging behind. However, the actual Russian 

GDP per capita growth rate is greater than the corresponding rate for the sample countries and 

world GDP in per capita terms. 

More interestingly, the estimated growth rate of the Russian income consistent with the 

balance of payments constrained growth significantly differs from the actual Russian growth 

rates in levels and in per capita terms. The highest estimates are 1,87% (per capita) and 2.07% 

(levels). These figures are far from the actual Russian GDP per capita (3,16%) and in levels 

(3,09%) over the period of analysis. This finding agrees with Nassif et al., (2016), who esti-

mated the income elasticity for exports and imports, respectively, over the years 1995–2013, in 

1,08 and 2,23. 

 

5. Conclusions 

 

Since the beginning of the reforming process, the Russian economy has shown relatively 

high growth rates and strong and persistent current account and trade balance surpluses. These 
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facts have motivated the present research trying to analyze the performance of the Russian 

economy and its relationship with the external sector. In this regard, this paper examined the 

potential growth rate of Russia according to the demand-side Thirlwall’s law approach. In this 

case, export and import performance imposes limits to economic growth in what is commonly 

known as the balance of payment constrained growth theory. 

Specifically, we studied the balance of payment constraint growth with two pioneering 

variants. On the one hand, exports and imports functions are estimated using bilateral data of 

the Russian economy with 53 trade partners in a dynamic panel framework. On the other hand, 

our estimations include export and import composition accounting for key sectorial effects of 

high-tech imports and oil and gas exports. In the case of imports, high-tech imports are included 

following previous literature on Thirlwall’s law [Araujo, Lima, 2007; Gouvea, Lima, 2010; Romero 

et al., 2011]. In the case of exports, the role of natural gas and petroleum is highlighted due to 

its price inelastic nature [Cooper, 2003; Krichene, 2002; Tovar-García, 2018].  

The results showed that the observed rates of growth of the Russian economy have been 

higher than what is predicted by Thirlwall’s law. This paradoxical finding makes sense if we 

note that the Russian trade balance has been in surplus during the period of study, so the country 

was not balance-of-payments constrained, probably due to the importance of fuel exports. 

However, the relevance of export revenues originated from crude oil and gas has been decreasing 

in the las decade. Therefore, economic growth might not necessarily be constrained by the ex-

ternal sector in Thirlwall’s sense. Moreover, this finding agrees with the only previous exami-

nation of Thirlwall’s approach in the Russian case, developed by Nassif et al., (2016) in an 

analysis for BRICS countries. By contrast, a model for Russia versus rest of the world did not 

limit the present research; we estimated a model with a bilateral panel approach. Moreover, we 

extended the model to account for key sectoral effects adding export and import composition 

in the estimation of bilateral export and import functions. Thus, our estimates of income elas-

ticities improve accuracy. 

What has happened to the Russian economy? The dynamics of the global economy should 

be contemplated in further analysis. On the one hand, before the 2007–2008 crisis, the world 

economy was in a process of generalized expansion influenced by the entry into the global dy-

namics of the Chinese economy and other emerging countries, which pushed up the price of 

energy, one of the key components in the Russian exports, improving its terms of trade. On the 

other hand, after the burst of the global financial crisis, the world economy lost dynamism. Ho-

wever, the characteristics of Russian exports (where gas and crude oil are still significant goods 

in foreign markets) has made them remain a key element in the dynamics of the world econ-

omy. Therefore, at least partially, the sectoral composition of the Russian external sector ex-

plains why the actual Russian economic growth rates outperform the rates predicted by Thirl-

wall's law.  

However, the global transition toward green energies could have potentially higher ef-

fects on the Russian economy, because a relevant proportion of export revenues still depends 

on fuel exports, whose prices have been recently decreasing. For this reason, the allocation and 

investment of exports revenues should contemplate future scenarios where carbon-based energy 

has lost relevance. 

Thus, Thirlwall’s law is not predicting the actual growth rates of Russia. Nonetheless, the 

findings highlight the relevance of export and import composition in the performance of the 

external sector. Consequently, deeper analysis about the effects of export and import composi-
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tion on growth are required (a task for future research). The bilateral panel framework used 

here has several advantages as multilateral approach. However, due to data limitations, it is not 

possible to replicate the analysis for each aggregate economic sector and we should recognize 

that different sectors produce goods with different elasticities. Therefore, a more accurate multi-

sector model with bilateral data is desirable and future research should address this concern. 

 

 

∗   ∗ 
∗ 
 

References  

 

Appleyard D.R., Field Jr.A.J. (2014) International Economics (D.R. Appleyard, A.J. Field Jr. eds.), 8th-ed. 
Singapore: McGraw Hill. 

Araujo R.A., Lima G.T. (2007) A Structural Economic Dynamics Approach to Balance-of-Payments-
Constrained Growth. Cambridge Journal of Economics, 5 (31), pp. 755–774. 

Aristovnik A. (2007) Are Current Account Deficits in Eastern Europe and Former Soviet Union Too 
High? Transformations in Business & Economics, 1 (6), pp. 32–53. 

Blundell R., Bond S. (1998) Initial Conditions and Moment Restrictions in Dynamic Panel Data 
Models. Journal of Econometrics, 1 (87), pp. 115–143. 

Britto G., McCombie J.S.L. (2009) Thirlwall’s Law and the Long-term Equilibrium Growth Rate: an 
Application to Brazil. Journal of Post Keynesian Economics, 1 (32), pp. 115–136. 

Clavijo-Cortes P.H., Ros-Bosch J. (2015) La Ley de Thirlwall: una lectura crítica. Investigación 

Económica, 292 (74), pp. 11–40. 
Cooper J.C.B. (2003) Price Elasticity of Demand for Crude Oil: Estimates for 23 Countries. OPEC 

Review, 1 (27), pp. 1–8. 
Gouvea R.R., Lima G.T. (2010) Structural Change, Balance-of-Payments Constraint, and Economic 

Growth: Evidence from the Multisectoral Thirlwall’s Law. Journal of Post Keynesian Economics, 1 (33), 
pp. 169–204. 

Greenaway D., Morgan W., Wright P. (2002) Trade Liberalisation and Growth in Developing 
Countries. Journal of Development Economics, 1 (67), pp. 229–244. 

Grossman G.M., Helpman E. (1990) Trade, Innovation, and Growth. American Economic Review. 

Papers and Proceedings, 2 (80), pp. 86–91. 
Grossman G.M., Helpman E. (1991) Trade, Knowledge Spillovers, and Growth. European Economic 

Review, 2–3 (35), pp. 517–526. 
Hierro Recio L.Á., Atienza Montero P., Hailer A.M. (2018) Desequilibrios comerciales internos y 

crecimiento económico en la Zona euro. Revista de Economía Mundial, 48, pp. 125–152. 
Im K.S., Pesaran M.H., Shin Y. (2003) Testing for Unit Roots in Heterogeneous Panels. Journal of 

Econometrics, 1 (115), pp. 53–74. 
Jeon Y. (2009) Balance-of-Payment Constrained Growth: the Case of China, 1979–2002. Interna-

tional Review of Applied Economics, 2 (23), pp. 135–146. 
Krichene N. (2002) World Crude Oil and Natural Gas: a Demand and Supply Model. Energy 

Economics, 6 (24), pp. 557–576. 
Maddala G.S., Wu S. (1999) A Comparative Study of Unit Root Tests with Panel Data and a New 

Simple Test. Oxford Bulletin of Economics and Statistics, s1 (61), pp. 631–652. 
Micco A., Stein E., Ordonez G. (2003) The Currency Union Effect on Trade: Early Evidence from 

EMU. Economic Policy, 37 (18), pp. 315–356. 



2019 HSE Economic Journal 541 
 

Nassif A., Feijo C.A., Araújo E. (2016) Structural Change, Catching Up and Falling Behind in the BRICS: 
A Comparative Analysis Based on Trade Patterns and Thirlwall’s Law. PSL Quarterly Review, 278 (69), 
pp. 373–421. 

Navoi A.V. (2017) Ustoichivost’ balansov mezhdunarodnykh raschetov kak vazhneishaya predpo-
sylka finansovoi stabil’nosti [Sustainability of External Balances as an Important Precondition for Financial 
Stability]. Money and Finance, 6, pp. 66–72. (In Russian) 

Palley T.I. (2012) The Rise and Fall of Export-led Growth. Investigación Económica, 280 (71), pp. 141–
161. 

Razmi A. (2005) Balance-of-Payments-Constrained Growth Model: the Case of India. Journal of 

Post Keynesian Economics, 4 (27), pp. 655–687. 
Rebelo S. (1992) Growth in Open Economies. Carnegie-Rochester Conference Series on Public Policy, 

36, pp. 5–46. 
Romero J.P., McCombie J.S.L. (2016) The Multi-Sectoral Thirlwall’s Law: Evidence from 14 Deve-

loped European Countries Using Product-level Data. International Review of Applied Economics, 3 (30), 
pp. 301–325. 

Romero J.P., Silveira F., Jayme F.G. (2011) Brazil: Structural Change and Balance-of-Payments-
Constrained Growth. CEPAL Review, December (105), pp. 173–195. 

Roodman D. (2009) A Note on the Theme of Too Many Instruments. Oxford Bulletin of Economics 

and Statistics, 1 (71), pp. 135–158. 
Sachs J.D., Warner A. (1995) Economic Reform and the Process of Global Integration. Brookings 

Papers on Economic Activity, 1 (1995), pp. 1–95. 
Thirlwall A.P. (1979) The Balance of Payments Constraints as an Explanation of International 

Growth Rate Differences. Banca Nazionale del Lavoro Quarterly Review, 128 (32), pp. 45–53. 
Thirlwall A.P. (2011) Balance of Payments Constrained Growth Models: Hystory and Overview. 

PSL Quarterly Review, 259 (64), pp. 307–351. 
Thirlwall A.P., Hussain M.N. (1982) The Balance of Payments Constraint, Capital Flows and Growth 

Rate Differences between Developing Countries. Oxford Economic Papers, 3 (34), pp. 498–510. 
Tovar-García E.D. (2018) Does the Share of Crude Petroleum and Natural Gas in Exports Increase 

Total Exports? The Russian Case. World Economy and International Relations, 6 (62), pp. 30–35. 
Tovar-García E.D., Carrasco C.A. (2019) Export and Import Composition As Determinants of Bila-

teral Trade in Goods: Evidence from Russia. Post-Communist Economies, 4 (31), pp. 530–546. 
Wacziarg R., Welch K.H. (2008) Trade Liberalization and Growth: New Evidence. The World Bank 

Economic Review, 2 (22), pp. 187–231. 
Wierts P., Kerkhoff H. Van, Haan J. (2014) De Composition of Exports and Export Performance of 

Eurozone Countries. Journal of Common Market Studies, 4 (52), pp. 928–941. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 850.394]
>> setpagedevice


