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1. Introduction
This paper investigates productivity and employment developments in the period 1995–2004 for five Central and East European (CEE) countries: the Czech Republic, Hungary, Poland, Slovakia and Slovenia, and compares their performance with a group of West European core economies (EU-10): Austria, Belgium, Denmark, Finland, France, Germany, Italy, the Netherlands, Spain and the United Kingdom, in order to provide a wider comparison of restructuring and catching-up proces​ses in the period before EU accession. For this purpose we mainly use the recently available detailed EU KLEMS database
.

2. Overview of economic performance
The CEE countries underwent a severe crisis in the early 1990s. The «trans​formational recession» together with strong improvements in productivity had a severe impact on the levels of employment. The sluggish employment growth is mainly explained by strong overall increases in (labour) productivity and structural changes. The aim of this paper is to obtain a more detailed insight into the per​formance of these countries in this era of catching up and growth resurgence. 

Table 1 presents the growth rates of output, intermediate inputs, and value added (all at 1995 prices), employment, hours worked – which are also differen​tiated by educational attainment levels (high, medium and low) – and labour and multifactor productivity for the period 1995 to 2004. Over the whole period, the CEECs performed better in terms of output and value added growth than the West European core countries (EU-10), with the exception of value added growth in the Czech Republic. The high value added growth was driven by high labour produc​ti​vity growth, resulting in a fast catching-up process as well as in strongly ex​pan​ding internal and external demand. Altogether, demand growth was not sufficient to compensate for labour productivity growth, which implied that both employment and hours worked were declining. 

The high labour productivity growth combined with high growth of value added is reflected in the negative growth rates in the demand for labour in nearly all these countries. The relatively high labour productivity growth, which reflects the catching-up process, explain why the overall growth was not sufficient to increase employment.

	Table 1.
	Average annual growth rates in %, 1995–2004


	
	Czech Republic
	Hungary
	Poland
	Slovak Republic
	Slovenia
	EU-10

	
	Period 1995–2004

	Gross output
	4,17
	6,23
	4,75
	3,02
	3,74
	2,30

	Intermediate inputs
	5,49
	7,61
	5,43
	2,57
	3,46
	3,24

	Gross value added
	1,67
	4,15
	3,81
	3,58
	3,84
	2,02

	Employment
	–0,48
	0,77
	–0,41
	–0,27
	–0,21
	1,18

	Hours worked
	–0,83
	0,54
	–0,52
	–1,19
	–0,46
	0,78

	 High-skilled
	1,43
	3,27
	3,88
	1,07
	3,58
	4,27

	 Medium-skilled
	–0,77
	0,56
	–0,77
	–0,93
	–0,03
	0,78

	 Low-skilled
	–4,98
	–2,47
	–2,73
	–8,49
	–4,66
	–1,25

	Labour productivity
	2,50
	3,61
	4,33
	4,78
	4,30
	1,24

	Multifactor productivity
	–0,47
	2,40
	2,60
	n.a.
	0,69
	0,12

	
	Period 2000–2004

	Gross output
	5,34
	4,73
	3,16
	1,57
	3,20
	1,45

	Intermediate inputs
	6,76
	5,32
	3,47
	–0,18
	2,90
	1,79

	Gross value added
	2,75
	3,49
	2,59
	3,71
	3,48
	1,40

	Employment
	–0,05
	0,23
	–1,46
	0,38
	0,02
	0,79

	Hours worked
	–1,31
	–0,57
	–1,83
	–0,91
	–0,24
	0,44

	 High-skilled
	1,56
	4,14
	6,78
	3,85
	4,35
	3,71

	 Medium-skilled
	–1,08
	–0,66
	–2,22
	–1,25
	0,32
	0,41

	 Low-skilled
	–8,65
	–5,55
	–6,73
	–7,90
	–5,91
	–1,62

	Labour productivity
	4,06
	4,06
	4,42
	4,62
	3,72
	0,96

	[image: image2.wmf] 

–

1,5

 

–

1,0

 

–

0,5

 

0,0

 

0,5

 

1,0

 

1,5

 

Total

 

A

-

B

 

C

-

F

 

G

-

K

 

L

-

P

 

Total

 

A

-

B

 

C

-

F

 

G

-

K

 

L

-

P

 

Total

 

A

-

B

 

C

-

F

 

G

-

K

 

L

-

P

 

Total

 

A

-

B

 

C

-

F

 

G

-

K

 

L

-

P

 

Total

 

A

-

B

 

C

-

F

 

G

-

K

 

L

-

P

 

Total

 

A

-

B

 

C

-

F

 

G

-

K

 

L

-

P

 

In percentage points

 

Employment

 

Hours worked

 

Czech Republic      Hungary           Poland       Slovak Republic       Slovenia            EU

-

10

 

Multifactor productivity
	0,74
	1,72
	2,30
	n.a.
	1,31
	–0,06


There is, however, a strong skill bias in the structure of labour demand as growth rates for the highly educated workers are positive in all CEECs and in the period 2000–2004 even higher than value added growth. The main reasons for this consist in the skill bias in the pattern of technical change and the structural shifts towards more skill-intensive industries. The multifactor productivity growth – as com​pared to EU-10 – was higher in most CEECs over the period 1995–2004. Again, there is a quite large variety in magnitudes, with Hungary and Poland showing the highest growth rates of multifactor productivity and the Czech Republic lagging behind.

Table 2 presents growth rates for the total economy and seven industry aggregates. The first striking issue is that growth in «Electrical machinery, post and com​munication» was highest in the CEECs, followed by growth in «Distribution services» and «Finance and business services». Generally, these patterns of growth rates imply a shift towards more high-tech and skill-intensive industries in both the manufacturing and services sectors. Looking at productivity growth one observes that high value ad​ded growth rates coincide with high productivity growth rates and particularly so in the manufacturing industries. Furthermore, the labour productivity growth rates in the manufacturing industries are higher than in the other sectors in general. This implies that employment growth was quite low in the fast growing ma​nufacturing sectors.

It was mainly «Electrical machinery, post and telecommunication» and «Fi​nance and business services» (and in some cases also «Distribution services») that have experienced fairly high growth rates in almost all CEECs. The industry per​forming best with respect to value added and labour productivity growth, «Electrical machinery, post and communication», is less important in terms of contributions due to its low employment share. In the services industries it is mainly the «Dis​tribution services» industry which is important while «Finance and business servi​ces» play only a minor role. The importance of «Distribution services» is mainly explained by high employment shares and higher productivity growth rates in general (in all countries except Slovenia). 

The remaining part of value added growth which cannot be attributed to labour and capital input growth represents multifactor (MFP) productivity growth. In the Czech Republic, MFP was only marginally important since capital input growth was fairly strong. In the other three countries about 50 to 60% cannot be explained by growth of input factors, which gives an important role to unmeasured factors. With respect to industry differences, the striking fact is that MFP is often negative in services sectors (the exception being Slovenia) meaning that growth of labour and capital input was larger than value added growth. Secondly, MFP growth played a larger role in the «Other goods producing industries» compared to other industries in Hungary, Poland and Slovenia. In Hungary, the contribution of multifactor productivity is extremely important in «Electrical machinery, post and communication» which is also the case for Poland.

	Table 2. 
	Gross value added, labour input and labour 
productivity, 1995–2004


	
	Annual average volume growth rates, in %
	Average share in total hours worked, %
	Contribution to LP growth in total industries

	 
	Gross value added
	Total persons engaged
	Total hours worked
	GVA per hour worked
	
	

	Czech Republic

	 Total industries
	1,7
	–0,5
	–0,8
	2,5
	100,0
	2,5

	Electrical machinery, post and communication 
	9,7
	2,0
	1,5
	8,2
	4,6
	0,3

	Manufacturing, excluding electrical
	2,6
	–0,9
	–1,2
	3,8
	23,9
	0,9

	Other goods producing industries
	–1,9
	–3,6
	–3,8
	1,9
	18,4
	0,4

	Distribution services
	4,4
	–0,3
	–0,5
	4,8
	21,1
	1,0

	Finance and business services
	3,1
	1,9
	1,4
	1,7
	9,1
	0,1

	Personal and social services
	–1,9
	1,5
	1,2
	–3,1
	6,9
	–0,2

	Non-market services
	–1,0
	0,3
	–0,1
	–0,9
	16,1
	–0,1

	Reallocation of labour effect
	 
	 
	 
	 
	 
	0,0

	Hungary

	 Total industries
	4,1
	0,8
	0,5
	3,6
	100,0
	3,6

	Electrical machinery, post and communication 
	15,1
	3,5
	3,1
	12,0
	5,6
	0,6

	Manufacturing, excluding electrical
	2,4
	–0,5
	–0,8
	3,2
	20,4
	0,7

	Other goods producing industries
	2,6
	–1,1
	–0,9
	3,5
	17,1
	0,6

	Distribution services
	3,9
	1,1
	0,7
	3,2
	20,8
	0,7

	Finance and business services
	5,2
	6,0
	5,4
	–0,2
	6,9
	0,0

	Personal and social services
	0,7
	0,6
	0,1
	0,6
	8,1
	0,1

	Non-market services
	3,7
	0,8
	0,8
	3,0
	21,1
	0,6

	Reallocation of labour effect
	 
	 
	 
	 
	 
	0,4

	Poland

	 Total industries
	3,8
	–0,4
	–0,5
	4,3
	100,0
	4,3

	Electrical machinery, post and communication 
	9,7
	–1,5
	–1,7
	11,4
	2,3
	0,3

	Manufacturing, excluding electrical
	5,9
	–2,5
	–2,5
	8,4
	16,4
	1,5

	Other goods producing industries
	0,6
	–0,7
	–0,7
	1,3
	40,1
	0,5

	Distribution services
	4,4
	0,1
	–0,5
	4,9
	17,7
	0,9


Continued

	
	Annual average volume growth rates, in %
	Average share in total hours worked, %
	Contribution to LP growth in total industries

	 
	Gross value added
	Total persons engaged
	Total hours worked
	GVA per hour worked
	
	

	Finance and business services
	8,0
	5,0
	4,9
	3,1
	5,5
	0,1

	Personal and social services
	2,1
	1,5
	0,7
	1,4
	3,6
	0,0

	Non-market services
	1,7
	–0,2
	0,1
	1,5
	14,5
	0,2

	Reallocation of labour effect
	 
	 
	 
	 
	 
	0,7

	Slovak Republic

	 Total industries
	3,6
	–0,3
	–1,2
	4,8
	100,0
	4,8

	Electrical machinery, post and communication 
	9,0
	1,3
	0,9
	8,1
	4,4
	0,3

	Manufacturing, excluding electrical
	4,8
	–1,8
	–2,0
	6,8
	22,1
	1,5

	Other goods producing industries
	3,7
	–3,5
	–4,5
	8,2
	16,5
	1,6

	Distribution services
	2,5
	2,5
	1,2
	1,3
	20,9
	0,2

	Finance and business services
	2,1
	4,3
	3,2
	–1,1
	7,7
	–0,1

	Personal and social services
	2,8
	–1,0
	–1,7
	4,5
	6,7
	0,3

	Non-market services
	3,0
	–0,3
	–1,9
	4,9
	21,7
	1,1

	Reallocation of labour effect
	 
	 
	 
	 
	 
	–0,3

	Slovenia

	 Total industries
	3,8
	–0,2
	–0,5
	4,3
	100,0
	4,3

	Electrical machinery, post and communication 
	7,4
	0,7
	0,8
	6,6
	4,2
	0,3

	Manufacturing, excluding electrical
	4,4
	–1,9
	–1,6
	6,1
	24,7
	1,6

	Other goods producing industries
	2,2
	–1,9
	–2,8
	5,0
	24,6
	1,3

	Distribution services
	2,3
	–0,4
	–0,5
	2,8
	17,1
	0,5

	Finance and business services
	6,1
	2,7
	2,5
	3,6
	8,8
	0,3

	Personal and social services
	4,5
	1,4
	0,9
	3,6
	6,1
	0,2

	Non-market services
	3,1
	2,4
	2,7
	0,4
	14,4
	0,1

	Reallocation of labour effect
	 
	 
	 
	 
	 
	0,1


3. The restructuring process 
in CEE economies
All CEE countries have experienced fast structural changes, in particular during the first period of transition when most economic activities recorded huge declines («passive restructuring»). In the period of economic recovery starting from the mid-1990s, the speed of restructuring slowed down and restructuring patterns changed – though not uniformly in all countries concerned (Fig. 1). The processes of de‑agraria​nization have continued in all CEE countries as the share of value added in Agriculture, hunting and forestry (AtB) declined further although from already low values. Real estate, renting and business activities (JtK) and Community, social and personal services (LtQ) increased in all countries. In the other services sectors there is no clear pattern across these countries.
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Fig. 1. Shifts in the structure of (nominal) value added between 1995 and 2004
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Fig. 1. (contd.)
Source: Own calculations based on EU KLEMS database.
The value added shares of manufacturing (D) – which is still the largest sector in most countries (exceptions are Hungary and Slovenia) – increased in the Czech Republic and only negligibly so in Hungary in the period 1995–2004; in the other countries the nominal shares have slightly fallen.

At a more detailed industry level (53 industries) provided by the EU KLEMS database, Table 3 presents some indicators on structural deviation and the speed of change. These indicators show that, in terms of employment and hours worked, the Slovak Republic experienced the strongest structural change, followed by Hungary, Slovenia and Poland. With respect to value added, the indicator is highest in Hungary, Poland and the Slovak Republic. In particular, all countries experienced more structu​ral change over that period than the EU-10 countries. This holds for the measure of the speed of structural change as well, where the indicators in the CEE countries are more or less twice as high as in the EU-10. 

	Table 3. 
	Indicators of structural change


	
	Structural deviation
	Speed of change

	
	Employment
	Hours worked
	Value added
	Employment
	Hours worked
	Value added

	Czech Republic
	0,32
	0,32
	0,35
	0,19
	0,19
	0,23

	Hungary
	0,40
	0,41
	0,40
	0,24
	0,24
	0,25

	Poland
	0,38
	0,34
	0,41
	0,20
	0,18
	0,24

	Slovak 
Republic
	0,47
	0,48
	0,37
	0,26
	0,25
	0,26

	Slovenia
	0,39
	0,51
	0,28
	0,19
	0,22
	0,18

	EU-10
	0,23
	0,23
	0,14
	0,12
	0,12
	0,09


Source: EU KLEMS database; own calculations.
However, despite a largely unspectacular speed of overall structural change in this period (albeit higher than in the EU-10) one can still observe marked differences at a more detailed level. Generally, one observes a structural convergence. The gaining industries are in most countries higher-tech manufacturing industries or services industries such as Computer and related activities, and business activities. Conversely, the losing industries are mainly lower-tech industries such as Chemicals and Basic metals, although there are country-specific differences. Overall, we found that structural turbulence was higher in the CEECs compared to the EU-10.

4. Productivity and specialization 
patterns in manufacturing industries
The manufacturing industries along with distribution services have been the most important sectors in terms of value added growth and contribution to (labour) productivity growth. Let us first look at the relative importance of this sector with respect to the share of output, value added and employment in the total economy (Table 4). The striking fact is that manufacturing still plays a much larger role in the CEECs than in the EU-10. The difference to the gross output shares indicates that an increase in intermediate inputs was important in CEE countries’ manufacturing.

	Table 4.
	Shares of manufacturing sector in total economy


	
	Gross output
	Value added
	Hours worked

	
	1995
	2000
	2004
	1995
	2000
	2004
	1995
	2000
	2004

	Czech 
Republic
	35,7
	39,4
	39,6
	24,3
	26,8
	25,6
	26,5
	26,9
	26,8

	Hungary
	35,2
	43,0
	38,9
	22,3
	24,1
	22,5
	23,4
	24,1
	22,8

	Poland
	32,2
	29,9
	32,6
	21,1
	18,5
	19,2
	19,3
	17,2
	16,2

	Slovak Republic
	37,5
	36,9
	38,5
	26,8
	24,7
	23,6
	25,2
	24,6
	24,8

	Slovenia
	37,8
	38,1
	36,8
	26,4
	26,5
	25,7
	29,4
	27,6
	26,9

	EU-10
	31,0
	31,8
	30,2
	20,0
	20,1
	18,8
	19,6
	18,4
	16,7


Source: EU KLEMS; own calculations.
Structural changes show the successful restructuring process: most of the CEECs have now reached or even surpassed the shares of the EU-10 in the higher-tech industries. The reasons behind that rapid structural change are the fast adjustment to Western technological standards, which in turn was made possible by the highly educated workforce, the geographical closeness to Western markets and the fact that some of these CEE countries have been targeted either for outsourcing or FDI of Western economies.

Let us mention the much faster productivity growth in the CEE countries’ manufacturing industry as compared with the EU-10. Not only labour productivity growth but also MFP growth was higher in the CEECs. This reflects a strong catching-up process and points to a strengthening of their position in the European pattern of broader specialization in the manufacturing industry.
	Table 5.
	Average annual growth rates in manufacturing in %, 1995–2004


	
	Czech Republic
	Hungary
	Poland
	Slovak Republic
	Slovenia
	EU-10

	Gross output
	6,72
	9,18
	6,70
	6,12
	4,78
	2,16

	Intermediate inputs
	7,55
	10,36
	6,66
	6,29
	4,33
	2,56

	Value added
	3,66
	5,37
	6,20
	5,57
	4,95
	1,26

	Employment
	–0,36
	0,54
	–2,44
	–1,24
	–1,68
	–0,74

	Hours worked
	–0,68
	0,23
	–2,48
	–1,37
	–1,44
	–0,97


Continued
	
	Czech Republic
	Hungary
	Poland
	Slovak Republic
	Slovenia
	EU-10

	 High-skilled
	1,06
	2,32
	3,27
	–0,39
	1,59
	2,82

	 Medium-skilled
	–0,36
	0,53
	–2,77
	–0,84
	–1,23
	–0,50

	 Low-skilled
	–3,98
	–1,46
	–5,47
	–7,67
	–3,00
	–3,43

	Labour 
productivity
	4,34
	5,13
	8,68
	6,95
	6,39
	2,24

	MFP (value added)
	1,31
	3,20
	7,00
	
	4,10
	0,91


Source: EU KLEMS database; own calculations.

Figure 2 presents the growth rates of labour productivity. Although there is a wide variety of branch-specific patterns, the striking feature is that the productivity growth differential between most CEE countries and the EU core economies was particularly high in the more technology-intensive sectors such as Machinery, Electrical and optical equipment and Transport equipment. The transport equipment sector in particular – dominated by foreign investments – shows large growth differentials in labour productivity growth in all five CEE countries. The large scope for productivity growth, the well educated workforce and the successful strategy of these countries of remaining cost competition also attracted FDI and stimulated outsourcing activities, which again were concentrated mainly in the higher-tech sectors of manufacturing. This resulted in the specialization of these countries in the higher-tech sectors, notably in transport equipment in the Czech Republic, Hungary and the Slovak Republic, and in electrical and optical equipment in Hungary and the Slovak Republic. A similar pattern of productivity growth rates can also be found when looking at multifactor productivity.
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Fig. 2. Growth rates of labour productivity in manufacturing branches
Source: EU KLEMS database; own calculations.
5. Shifts in employment 
structures and skills
Sectoral employment developments have been strongly affected by the legacy of structures inherited from the Communist period.
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Fig. 3. Contributions of main sectors to average annual growth of employment 
and hours worked, 1995–2004
Source: EU KLEMS Database, March 2007, http://www.euklems.net; and own calculations.
Figure 3 illustrates the labour shedding and gaining sectors in the CEE countries and the EU‑10. The downturn of labour demand taking place in the aftermath of the transitional crises lasted even longer and was more severe when measured in hours worked. This was particularly the case in the Czech and Slovak Republics where annual growth rates of hours worked were the lowest. In Poland, the reduction of employment and of hours worked was similar in magnitude, whereas in Slovenia hours worked fell more than employment. 

The restructuring of CEE economies was characterized not only by shifts in the sectoral composition of employment and hours worked, but also by large changes in the skill composition of labour (Fig. 4). In all CEE countries a reduction of hours worked of low-skilled employed occurred. In the EU-10 the decline was much lower in the same period. By contrast, hours worked by high-skilled employed persons rose in all countries, but the magnitude differed. Obvious reasons for that shift of relative demand towards higher educated persons are the skill-biased nature of technical change.
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Fig. 4. Contributions of skill groups to average annual growth of hours worked, 1995–2004
Source: EU KLEMS Database, March 2007, http://www.euklems.net; and own calculations.
6. Summary conclusions
After overcoming the severe transformational recession, the CEE economies experienced a period of high GDP growth accompanied by even faster productivity growth. Given the relatively high labour productivity growth rates the overall growth was not sufficient to increase employment. There was, however, a strong skill bias in the structure of labour demand as growth rates for the highly educated workers were positive, and particularly in the period 2000–2004 even higher than value added growth. Compared to the West European core economies, multifactor productivity growth was also higher in most CEECs. Generally, these patterns of growth rates imply a shift towards more high-tech and skill-intensive industries in both manu​facturing and services sectors.

Hungary, Poland and Slovakia experienced relatively more structural change in the period 1995–2004 and one can observe marked differences at a more detailed level. Poland’s structural change was mainly shaped by rapidly growing services sectors while the primary sector was diminishing and manufacturing industries were not affecting the overall structural change too much. A similar pattern of structural change occurred in Slovakia (and less so in Slovenia) whereas in the Czech Re​public and Hungary manufacturing industries (in particular Motor vehicles) played a much more prominent role. In all five CEE countries, manufacturing industries together with distribution services were the most important sectors in terms of value added growth and contribution to (labour) productivity growth. On the other hand, the manufacturing sector contributed only very modestly, and in some cases even negatively, to employment growth. However, the structural changes in manufacturing show the successful restructuring process: most CEECs have now reached or even surpassed the shares of the EU-10 in the higher-tech industries. Not only labour pro​ductivity growth but also multifactor productivity growth was higher in these countries than in the West European core economies. This again reflects a strong catching-up process and points to a strengthening of the CEE countries’ position in patterns of broader specialization in the higher-tech sectors of manufacturing industry, notably in transport equipment in the Czech Republic, Hungary and Slovakia, as well as in electrical and optical equipment in Hungary and Slovakia. 

The analysis of changing patterns of employment and hours worked by sectors and skills showed that the Business services served as the main engine of employment growth in the region. Hours worked of high-skilled employed rose in all countries, whereas the group of low- and medium-skilled had to face reductions. Only Hungary recorded a rise for the medium-skilled workforce as well. An investigation of labour composition changes at the detailed industry level revealed that in the CEE region as a whole, Business services and Finance showed the highest growth rates in skill contributions to labour compensation, followed by Transport and Public services.
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� This paper provides an extended summary of wiiw Statistical Report № 3 (Growth Resurgence, Productivity Catching-up and Labour Demand in CEECs), Vienna, January 2008. The EU KLEMS database can be accessed via � HYPERLINK "http://www.euklems.org/" �www.euklems.org�. A detailed de�scription of the methodology and data issues can be found in Timmer et al. (2007), also available from the EU KLEMS website. A first set of comparative results is pre�sented in the first EU KLEMS productivity report (see van Ark et al. (2007)).
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