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Introduction 
 

Economies of all the ten CEE EU Member Countries have been hard afflicted by 

global crisis, on average more than the “old” market economies. However, degree, to which 

particular CEE economies have been hit by the crisis, turns out to be very different. The paper 

presents most important differences in the macro scale on the base of Eurostat data on GDP, 

investments in fixed capital, consumption expenditure, foreign trade in goods and services, as 

well as on employment and unemployment. Initial intention of the author was also to attempt 

to identify major factors contributing to this differentiation. However, the problem has 

appeared to be much more complicated than expected. Its solving needs further, detailed and 

time-consuming studies on structural and institutional differences among particular 

economies, nature of their economic relations with outside world, as well as differences in 

reaction of their governments, central banks and economic actors to the global crisis.  

 

1. Economic growth  

 

The most evident result of economic crisis had been a decrease in GDP growth rate 

followed by absolute decrease in its volume (see Table 1). In 2007 all, but Hungary, NMC 

still continued high (between 6.1 and 10.6 per cent) growth of GDP. In next year in all 

countries (besides Romania) rates went down and in two of them (Estonia and Latvia) became 

already negative, but in four other (Bulgaria, Poland, Romania and Slovakia) were still 5 or 

more per cent. A dramatic slump happened in 2009, when in all countries, except Poland, 

volumes of GDP sharply decreased as compared to the previous year. In all three Baltic 

Republics percentage decrease was two-digit. During two consecutive years GDP in Latvia 

and Estonia decreased by 21.4 and 17.2 per cent respectively, that is below the 2006 level. In 

Latvia decrease has continued in the first half of 2010. It is worth to notice that in the four 
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pre-crisis years all three Baltic Republics had experienced the highest growth among 27 EU 

countries.  

Table 1. Real GDP growth rates  
 

Change on previous 
year (%) 

2010 
year-on-year*

Countries  Annual 
average rate of 
growth 2004-

2007 2007 2008 2009

GDP in 2009 
as percentage 
of 2007 level Q1 Q2 

1 2 3 4 5 6 7 8 
UE27 2.7 3.0 0.5 -4.2 96.3 0.9 2.2 
Bulgaria 6.3 6.2 6.0 -5.0 100,7 -3.6 : 
Czech Republic 5.9 6.1 2.5 -4.1 98.3 1.0 3.0 
Estonia 8.4 7.2 -3.6 -14.1 82.8 -2.6 3.1 
Hungary 3.3 1.0 0.6 -6.3 94.3 0.1 1.0 
Latvia 10.4 10.0 -4.2 -18.0 78.6 -6.0 -2.1 
Lithuania 8.2 9.8 2.8 -14.8 87.6 -2.8 1.3 
Poland 5.5 6.8 5.0 1.7 106.8 2.9  4.0 
Romania 6.7 6.3 7.3 -7.1 99.7 -2.6 -0.5 
Slovakia 7.7 10.6 6.2 -4.7 101.2  4.8 4.7 
Slovenia 5.4 6.9 3.7 -8.1 95.3 -1.1 2.2 
* Q(t)-o-Q(t-4) 
Source: Eurostat Database (last update 07.09.2010) and Eurostat Newsrelease Euroindicators 120/2010, 13 
August 2010. Column (2) and (6) - author’s calculations. Figures in column (6) calculated on the basis of annual 
rates of growth in column (4) and (5).  
 

In three countries only (Poland, Slovakia and Bulgaria) the 2009 the real GDP was 

above its 2007 level. While in Bulgaria and Slovakia an increase was not big, in Poland it was 

as much as 6.8 per cent. Poland, is a unique case being the only country that has not 

experienced recession, keeping all the time positive rate of GDP growth. As a matter of fact, 

the growth had considerably slowed down since the fourth quarter of 2008, but after a year 

had accelerated reaching ca. 3.5 percent in the first half of 2010. The recent EC forecast for 

the whole 2010 is 3.4 per cent. The upswing was driven first of all by strong manufacturing 

sector  (its production grew by 10.5 per cent year-on year in the second quarter of 2010) and a 

sharp rebound in world trade that brought Polish exports to their pre-crisis levels.1  

 

2. Fixed capital formation  

 

Dramatically decreasing rates of investment growth were the most pronounced effect 

of economic crisis (see Table 2) In years 2004-2007 gross fixed capital formation in CEE 

                                                           
1 Interim forecast September 2010: “EU recovery progressing within an uncertain global environment”, pp.8-9, 
European Commission, 13.09.2010.  
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countries (except Hungary) was growing at a rate two-to-four times higher than the average 

for the EU27. What’s more, in 2007 the rates in Lithuania, Poland, Romania and Slovakia 

were even considerably higher than the 2004-2007 averages. Next two years brought not only 

their sharp fall but also huge decrease in absolute volume of investments. Except Poland, 

where fixed capital formation in 2009 decrease by only 8 per cent compared to 2007, in all 

other countries the fall was from 16 to 62 per cent. Particularly dramatic slump took place in 

three Baltic Republics (to approximately 2/5 of the 2007 level).  

 

Table 2. Fixed capital formation growth rates 
 

Change on previous year
Countries 

Annual 
average rate of 

growth  
2004-2007 2007 2008 2009 

Fixed capital 
formation in 2009 as 
a percentage of 2007 

level 
1 2 3 4 5 6 

EU27 5.0 6.6 -2.1 -16.7 0.82 
Bulgaria 20.8 21.5 13.4 -32.5 0.77 
Czech Republic 6.7 9.4 -2.7 -17.1 0.81 
Estonia 14.9 13.8 -24.5 -49.5 0.38 
Hungary 1.5 1.3 4.8 -30.3 0.73 
Latvia 15.3 11.6 -23.6 -47.1 0.40 
Lithuania 13.2 27.0 -1.4 -59.4 0.40 
Poland 13.8 24.3 2.9 -10.8 0.92 
Romania 19.2 29.2 2.1 -24.7 0.77 
Slovakia 11.9 18.2 4.9 -32.0 0.71 
Slovenia 10.2 9.7 6.5 -21.4 0.84 
Source: Eurostat Database: GDP and main components (last update 07.09.2010). Column (2) and (6) 
- author’s calculations. Figures in column (6) calculated on the basis of annual rates of growth in 
column (4) and (5).  

 

Slowdown and then decrease in investment volumes, relatively bigger than decrease in 

GDP, found their reflection in decrease in investment rates. (see Table 3) Though in 2008 in 

some countries (Bulgaria, Romania and Slovenia) the rate were still rising and in other 

decrease was rather moderate, the 2009 brought decrease in all of them, in some cases a huge 

one. Comparing the 2009 rates with average ones of the pre-crisis period, one can notice that 

in Estonia, Latvia and Lithuania they came down by as much as 11.7, 9.6 and 7.6 percentage 

points respectively. Contrary to Poland and Romania, where the 2009 rates were somewhat 

higher. In the remaining countries decrease was very moderate or small. Somewhat different 

picture emerges if one compare the 2009 rates with those of 2007 or 2008. Then a 

considerable decrease can be observed also in Bulgaria, Romania and Slovenia. A strong rank 
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correlation can be observed between a relative decrease of investment rate in 2009 in relation 

to 2007 and an investment rate in the reference year. Spearman’s coefficient of rank 

correlation is 0.84. One can conclude from this that a relative over-investment could be a 

crisis-deepening factor.  

 
Table 3. Total investment rate*  

 
Change 2009 on 

2007 
Countries 

2004-2007 
annual 

average1 
2007 2008 2009

2009 change 
on annual 

average (p.p.) p.p. % 

1 2 3 4 5 6 7 8 
EU27 20.4 21.3 21.0 19.1 -1.3 -2.2 -10.3 
Bulgaria 25.1 29.8 33.4 24.8 -0.3 -5.0 -16.8 
Czech Republic 25.1 25.2 23.9 22.4 -2.7 -2.8 -11.1 
Estonia 33.3 34.4 28.6 21.6 -11.7 -12.8 -37.2 
Hungary 22.1 21.2 20.9 20.0 -2.1 -1.2 -5.7 
Latvia 31.1 33.7 29.3 21.5 -9.6 -12.2 . -362 
Lithuania 24.6 28.3 25.2 17.0 -7.6 -11.3 -39.9 
Poland 19.4 21.6 22.1 21.0 +1.6 -0.6 -2.8 
Romania 25.3 30.2 31.9 25.6 +0.3 -4.6 -15.2 
Slovakia 25.8 26.2 24.9 23.6 -2.2 -2.6 -10.0 
Slovenia 26.1 27.7 28.8 23.9 -2.2 -3.8 -14.5 
* Total gross fixed capital formation (GFCF) expressed as a percentage of GDP, for the public and private 
sectors. 
1 Arithmetical mean  
Source: Eurostat Main Tables: GDP and main components (last update: 07.09.2010). Column (2), (6), (7) and (8) 
- author’s calculations.  
 

It is worth to notice that while private investment rate decreased in all countries in 

2009 in comparison with 2007 level, the public ones went down nearly only in those, which 

2007 rate was above 5 per cent (see Table 4 and 5). Among them there were three Baltic 

Republics (which experienced also the deepest fall in private investment rates) and Romania. 

In the remaining countries public investment rate went up. (An exception to the rule was 

Hungary where public investment rate diminished as well in spite of its low initial level). So, 

it can be assumed that if public sector investments become relatively high on the eve of an 

economic crisis, then they can hardly play a stabilizing role when the crisis follows.  

 
 
 
 
 
 



 5

Table 4. Private sector investment rate*  
 

2009 change on 
2007 Countries 

2004-2007 
annual 

average1 
2007 2008 2009

Change 2009 
on annual 

average (p.p.) p.p. % 
1 2 3 4 5 6 7 8 

EU27 17.9 18.7 18.4 : : : :: 
Bulgaria 21.1 25.0 27.7 19.9 -1.2 -5.1 -20.4 
Czech Republic 20.3 20.5 19.0 17.1 -3.2 -3.4 -16.6 
Estonia 28.9 29.3 23.3 16.8 -12.1 -12.5 -42.7 
Hungary 18.2 17.6 18.0 17.3 -0.9 -0.3 -1.7 
Latvia 26.9 28.0 24.5 17.5 -9.4 -9.5 -33.9 
Lithuania 20.5 23.1 20.2 13.1 -7.4 -10.0 -43.3 
Poland 15.6 17.4 17.5 15.7 +0.1 -1.7 -9.8 
Romania 20.9 24.5 26.4 20.2 -0.7 -4.3 -17.5 
Slovakia 24.1 24.5 23.0 21.3 -2.8 -3.2 -13.1 
Slovenia 22.5 23.5 24.5 19.1 -3.4 -4.4 -18.7 
* Total gross fixed capital formation (GFCF) in business sector expressed as a percentage of GDP. 
 1 Arithmetical mean  
Source: Eurostat Main Tables: GDP and main components (last update: 07.09.2010). Column (2), (6), (7) and (8) 
- author’s calculations.  
 
Table 5. Public sector investment rate*  

 
2009 change 

on 2007 Countries 
2004-2007 

annual 
average1 

2007 2008 2009
Change 2009 

on annual 
average (p.p.) p.p. % 

1 2 3 4 5 6 7 8 
EU27 2.5 2.6 2.6 : : :  
Bulgaria 4.0 4.8 5.7 4.9 +0.9 0.1 +2.1 
Czech Republic 4.8 4.7 4.9 5.3 +0.5 0.6 +12.8 
Estonia 4.4 5.1 5.3 4.8 +0.4 -0.3 -5.9 
Hungary 3.9 3.6 2.9 2.7 -1.2 -0.9 -25.0 
Latvia 4.2 5.7 4.8 4.0 -0.2 -1.7 -29.8 
Lithuania 4.1 5.2 5.0 3.9 -0.2 -1.3 -25.0 
Poland 3.8 4.2 4.6 5.3 +1.5 0.9 +21.4 
Romania 4.6 5.7 5.5 5.4 +0.8 -0.3 +5.3 
Slovakia 4.7 1.7 1.9 2.3 -2.4 0.6 +35.3 
Slovenia 3.6 4.2 4.3 4.8 +1.2 0.6 +14.3 
* Total gross fixed capital formation (GFCF) in public sector expressed as a percentage of GDP.  
1 Arithmetical mean  
Source: author’s calculations on the base of data in tables 3 and 4. 
 

3. Consumption expenditure  
 

An impact of crisis on final consumption expenditure in 2008-2009 was differentiated 

even more than in the case of GDP (see Table 6). In four countries (Poland, Slovenia, Czech 

Republic and Slovakia) it was reflected merely in decreasing rate of growth. As a result, in 
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these countries the 2009 expenditure increased in comparison to 2007 (by 8.4, 5.9, 3.9 and 3.9 

per cent respectively). In Romania consumption expenditure, after its considerable growth in 

2008, next year practically returned to the 2007 level. Five remaining countries experienced 

decrease in this expenditure, particularly sharp in the Baltic Republics (between 9.4 and 24.7 

per cent).  

Final consumption expenditure of households decreased in the same five countries and 

also in Romania (see Table 7). In Baltic Republics the decrease was even sharper (between 

13.8 to 28.0 per cent) than that of total consumption expenditure. Four countries, with Poland 

at the lead, registered an increase (between 2.4 and 8.3 per cent) in consumption expenditure 

of households. Poland was the only country with increasing expenditure in 2009. Quite 

different picture emerges when one looks at consumption expenditure of general government. 

In seven countries its 2009 level was considerably higher than that of 2007, in four of them by 

as much as about 8-9 percent, however – with exception of Czech Republic – most of this 

increase fell on 2008. So, it would be rather hard to conclude that governments of these 

countries considered an increase in public consumption expenditure a significant anti-

crisis (demand-stimulating) instrument. A reduction in this kind of expenditure took place 

in three countries: Latvia, Bulgaria and Hungary. It should be emphasized that in these 

countries only both, households’ and general government expenditures in 2009, fell in relation 

to 2007, while in four other (Czech Republic, Poland, Slovakia and Slovenia) both went up.  

Table 6. Final consumption expenditure (percentage change)  
 

Change on previous year 
Countries  

2004-2007 
annual average 

of growth 2007 2008 2009 

Consumption 
in 2009 as 

percentage of 
2007 level 

1 2 3 4 5 6 
EU27 2.0 2.0 1.1 -0.7 100.4 
Bulgaria 5.7 4.9 3.9 -6.2 97.5 
Czech Republic 2.8 3.7 2.8 1.1 103.9 
Estonia 8.5 7.5 -3.2 -13.6 83.6 
Hungary 1.5 -2.0 -0.6 -5.7 93.7 
Latvia 12.0 12.8 -4.1 -21.5 75.3 
Lithuania 10.1 10.0 4.5 -13.3 90.6 
Poland 4.2 4.6 6.3 2.0 108.4 
Romania 9.5 9.6 9.1 -8.2 100.1 
Slovakia 5.1 5.1 3.7 0.2 103.9 
Slovenia 3.5 5.2 5.8 0.1 105.9 
Source: Eurostat Database: GDP and main components (last update 09.09.2010).  
Column (2) and (6) - author’s calculations. Figures in column (6) calculated on the basis of  
annual rates of growth in column (4) and (5).  
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Table 7. Final consumption expenditure of households and of general government 
(percentage change)  

 
Households General government 

Change on previous 
period (%) 

Change on previous 
period (%) Countries 

2007 2008 2009

Consumption 
in 2009 as 

percentage of 
2007 level 2007   

Consumption 
in 2009 as 

percentage of 
2007 level 

1 2 3 4 5 6 7 8 9 
EU27 : : : : 1.9 2.3 2.2 104.5 
Bulgaria 5.3 4.9 -6.3 98.3 3.1 0.1 -5.5 94.6 
Czech Republic 4.8 3.6 -0.3 103.3 0.7 1.0 4.2 105.2 
Estonia 8.6 -5.6 -18.8 76.7 3.9 3.8 0.0 103.8 
Hungary 0.3 -0.5 -7.6 91.9 -7.4 -0.8 -1.1 98.1 
Latvia 14.8 -5.2 -24.1 72.0 3.7 1.5 -9.2 92.2 
Lithuania 12.0 3.6 -16.8 86.2 3.2 7.9 -1.2 106.6 
Poland 4.9 5.9 2.3 108.3 3.7 7.5 1.2 108.8 
Romania 12.0 9.5 -10.8 97.7 -0.1 7.1 0.8 108.0 
Slovakia 6.7 3.0 -0.6 102.4 0.7 6.2 3.0 109.4 
Slovenia 7.1 6.1 -0.7 105.4 0.1 5.3 2.8 108.2 
Source: Eurostat Database: GDP and main components (last update 09.09.2010). Column (5) and (9) - author’s 
calculations.  
 
 

4. Exports of goods and services  

 

As shown in Table 9 in no country nor exports of goods or services fell in 2008. On 

the contrary, both were still growing, though rates of growth had changed in opposite 

directions in comparison to 2007. In both cases in half of the countries growth accelerated 

while in other decelerated. What’s more, in four countries rates of growth of the two kinds of 

exports changed in opposite directions. On average, decrease in exports of goods in 2009 was 

greater than in exports of services, though in some countries quite the reverse. However, in no 

country exports of services in 2009 fell below the 2007 level, while exports of goods did in all 

of them. It is also worth to notice that relative decrease in exports of goods was much less 

differentiated by country than decrease in exports of services. In consideration of the above 

there is a reason to believe that a combination factors responsible for decrease in exports of 

goods was different from the one responsible for decrease in exports of services.  

As regards the scale of decrease in exports of goods, the exchange rate regime 

applied in particular countries seems to have been one of the most important factors. 

The four countries that experienced sharpest fall (21.5 – 26.7 per cent) in their exports of 

goods in 2009 were those, whose exchange rates were pegged to euro at absolutely fixed rate 
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(Bulgaria, Estonia and Lithuania), or allowed for minute fluctuations (+/_1%) only (Latvia), 

several years before. In this way these countries had deprived themselves of the most 

important external shock-absorber and dramatically limited a possibility of using monetary 

policy for stabilizing their economies, while not gained benefits from using single currency. 

One should pay attention on the fact, that for countries with fixed exchange rate regimes, as 

well as those belonging to the euro area, decreases in export measured in euro are close to 

actual decreases in volumes, whereas for countries with floating rates they may differ 

significantly. The last applies to Czech Republic, Hungary, Poland and Romania. In 2009 

euro appreciated in relation to their national currencies by 6.0, 11.5, 23.2 and 15.1 per cent 

respectively. So, even considering national inflation rates (0.6, 4.0, 4.0 and 5.6 respectively), 

relative decreases in volume of their exports could be much less than those related to export 

measured in euro.  

 

Table 9. Change in exports of goods and services (percentage changes) 
 

Exports of goods Exports of services 
Change on previous 

period (%) 
Change on previous 

period (%) Countries 

2007 2008 2009

Exports in 
2009 as 

percentage 
of 2007 level 2007 2008 2009 

Exports in 
2009 as 

percentage 
of 2007 level

1 2 3 4 5 6 7 8 9 
EU27 7.1 4.5 -15.7 88.2 11.5 3.6 -7.7 95.6 
Bulgaria 12.5 12.6 -22.4 87.4 11.9 14.9 -9.3 104.2 
Czech Republic 18.1 11.0 -18.6 90.3 10.8 22.8 -3.3 118.7 
Estonia 3.8 4.9 -23.5 80.2 14.3 9.4 -8.5 100.1 
Hungary 16.8 6.6 -19.1 86.2 15.6 7.9 -3.7 103.9 
Latvia 22.4 8.3 -21.5 85.0 28.6 14.8 -12.9 100.0 
Lithuania 10.6 28.8 -26.7 94.4 0.0 13.8 -18.2 93.1 
Poland 13.4 14.3 -17.2 94.6 28.0 15.3 -14.5 98.6 
Romania 13.5 14.2 -13.6 98.6 25.5 27.5 -20.5 101.4 
Slovakia 26.7 13.0 -16.8 94.1 18.6 13.7 -22.4 88.2 
Slovenia 16.5 1.0 -19.0 81.8 13.9 21.9 -14.0 104.8 

Source: Authors calculations based on Eurostat data on current account transactions (in 1000 million euro).  
 

It should be emphasized that because imports decreased more than exports, all 

countries registered increase in their balances of current account in total, as well as in 

balances of trade in goods and services. However, an improvement in balances took place at 

the cost of decrease in their market integration, particularly sharp in the case of Bulgaria, 

Slovakia, Slovenia, Estonia and Latvia.  
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5. Employment and unemployment  
 

In the four-year period preceding the world crisis most of the CEE countries 

experienced considerable increase in employment (se Table 10). Exceptions were Hungary 

with nearly stagnant employment, and Romania and Czech Republic, where relative increase 

in employment was below the EU27 average. As a result of economic recession, employment 

in 2009 fell in all countries besides Poland, though less than proportionally to the decrease in 

GDP. In six countries it was less than 3 per cent, but in Estonia and Latvia was two-digit. In 

Hungary, Lithuania and Estonia some decrease took place already in 2008. In four countries 

employment in 2009 was still equal to or above its 2007 level, but significant increase (4.2 per 

cent) took place only in Poland. However, in the first half of 2010 employment was declining 

in all countries, except in Slovenia) with diversification of its rates similar to that of 2009. 

The highest decline was again registered in Baltic Republics and besides in Bulgaria.  

 

Table 10. Total employment growth rate (percentage changes) 
 

Countries Total growth  
2004-2007 2007 2008 2009 

Employment  
in 2009 as 

percentage of 
2007 level 

Q1 2010/ 
Q1 2009 

1 2 3 4 5  6 
EU27 6.5 1.8 0.9 -1.8 99.1 -1.4 
Bulgaria 14.7 2.8 3.3  -2.9 f 100.3 -7.6 
Czech Republic 4.7 2.7 1.2 -1.2 100.0 -2.5 
Estonia 10.3 0.7 0.2 -10.0 90.2 -9.8 
Hungary 0.1 -0.3 -1.3 -2.8 95.9 -1.3 
Latvia 11.0 3.6 0.9 -13.6 87.2 -10.8 
Lithuania 7.1 2.8 -0.5 -6.9 92.6 -7.4 
Poland 11.9 4.4 3.8 0.4 f 104.2 -0.8 
Romania 2.2 0.4 -0.2 -1.8 98.0 -0.9 
Slovakia 9.1 2.1 2.8 -2.4 100.3 -4.5 
Slovenia 9.8 3.0 2.8 -2.2 100.5 0.2 
Source: Eurostat Main Tables: Employment growth.(last update 30.08.2010)  and Eurostat Database: 
Employment LFS series – detailed quarterly survey results (last update 18.08.2010). .Column (2), (5) and (6) 
– author’s calculations.  
 
 

The decline in employment in 2009 and first quarter of 2010 brought about an increase 

in unemployment rate, though of very differentiated magnitude (see Table 11). This took 

place after several years of its downslide in all countries but Hungary. Particularly dramatic 

rise was in Baltic Republics were rates approximately tripled during two years 2008-2009, 

and reached or even exceeded their levels of the beginning of the decade. In the remaining 
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countries (except Hungary) rates a downward trend in unemployment rates continued till 2008 

and only then reversed. An increase in 2009 was rather moderate, approximately between 1 

and 2.5 percentage points. Nevertheless, this was enough for Hungary and Slovakia to join to 

the two-digit “club”. An upward trend persisted in the first quarter of 2010. As a result, 

Lithuania has surged into the EU lead on that score and four other countries have found 

themselves just behind Spain, the second in the rank. To illustrate how dramatic the change is, 

it is worth to remember that in 2007 as much as six CEE countries were among the twelve EU 

Member Countries with unemployment rate of 6 or less per cent.  

 

Table 11. Unemployment rate (age 15-74; LFS adjusted series)  
 

2010 
Countries 

Change 2007 
on 2004 

(p.p.) 
2007 2008 2009

Change 2009 
on 2007 

(p.p.) Q1 Q2 
1 2 3 4 5 6 7 8 

EU27 -2.0 7.1 7.0 8.9 +1.8 10.0 : 
Bulgaria -5.2 6.9 5.6 6.8 -0.1 10.2 : 
Czech Republic -3.0 5.3 4.4 6.7 +1.4 7.1 8.1 
Estonia -5.0 4.7 5.5 13.8 +9.1 19.8 : 
Hungary +1.3 7.4 7.8 10.0 +2.6 11.8 : 
Latvia -4.4 6.0 7.5 17.1 +11.1 20.4 : 
Lithuania -7.1 4.3 5.8 13.7 +9.4 18.3 18.1 
Poland -9.4 9.6 7.1 8.2 -1.4 10.6 : 
Romania -1.7 6.4 5.8 6.9 +0.5 8.1 : 
Slovakia -7.1 11.1 9.5 12.0 +0.9 15.2 : 
Slovenia -1.4 4.9 4.4 5.9 +1.0 7.1 7.1 
Source: Eurostat Statistics (last update of quarterly data: 16.09.2010). Columns (2) and (6)  – author’s 
calculations.  
 

 


