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Abstract

This study conducts an international comparison of productivity and profitability. First, the level and
growth of productivity are compared in OECD countries for the period from 1975 to 2009. According to
this comparison, productivity growth has been faster in the key Finnish sectors compared with Finland's
competitors. One of the main engines of growth since 1995 has been the ICT revolution. Second, the prof-
itability of industries is calculated for 2007. Profitability is divided into productivity, prices and labour
compensation. The results show that profitability in Finnish manufacturing is competitive because of the
high productivity level in 2007. However, the measurement of profitability and the quality of price com-
ponents require further research.

Key words: Productivity, profitability, prices, labour compensation

JEL: J24,)31, 047

Tiivistelma

Tutkimuksessa selvitetdédn teollisuuden ja palveluiden tuottavuutta ja kannattavuutta. Aluksi verrataan
tuottavuuden tasoa ja kasvua OECD-maissa vuosina 1975-2009. Vertailun mukaan monilla Suomen avain-
aloilla tuottavuus on kasvanut kilpailijamaita nopeammin 1990-luvulta ldhtien. Erddna tarkedna moottori-
na on ollut informaatioteknologian tuoma murros 1990-luvun puolivélistd alkaen. Lopuksi raportissa tar-
kastellaan kannattavuutta vuonna 2007. Laskelmissa kannattavuus on jaettu tuottavuuteen, hintoihin ja
tuntipalkkaan. Tulokset osoittavat, ettd myds kannattavuudessa Suomen tehdasteollisuus on selviytynyt
Idahinna hyvan tuottavuuden ansiosta. Tama vaatisi kuitenkin lisdtutkimusta. Erityisesti hintakomponentin
laatuun tarvittaisiin lisdvalaistusta.

Asiasanat: Tuottavuus, kannattavuus, hinnat, palkat
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1 Introduction

The post-industrialised countries are taking new steps to operate in economic circumstances
in which the labour force is decreasing and physical investments are becoming less competi-
tive. In these countries, the only way to improve economic growth is to develop mechanisms
that improve labour productivity and intangible capital.

In this report, we compare the levels and growth of productivity in OECD countries for the
period from 1975 to 2009. Comparing Finland to other industrialised countries, we find that
productivity growth in key industrial sectors in Finland has increased more rapidly than in the
OECD benchmark countries. Profitability is differentiated in terms of 1) productivity, 2) pric-
es, and 3) labour compensation. This analysis shows that Finnish industries have maintained
their profitability because of high productivity levels in 2007.

2 Background

A key indicator in the assessment of economic performance is productivity. A traditional the-
ory of production offers the basis for measuring productivity by dividing input into capi-
tal, labour and intermediate products. The production function also includes a time variable.
The partial derivative of the production function with respect to the time variable is known
as technological change or the total factor productivity change (Maliranta, 1996; Balk, 2009).

The main purpose of this study is to conduct a reliable and transparent productivity analy-
sis across industries and countries. Productivity is the primary aspect of the competitiveness
analysis. Furthermore, consumers purchase products, and higher prices are associated with
greater profitability for firms. We also examine a third aspect, which is the wage level of in-
dustries. When wages are high or increasing, the profitability of a firm is low or decreasing.
Therefore, an international comparison of these three aspects is important to obtain a com-
plete understanding of competitiveness in Finnish industries.

Several studies have examined how reliable variables can be chosen to measure productivity.
For example, Maynard (2008) discusses criteria for measuring work effort in cross-country
comparisons of labour productivity. Heurlén and Serensen (2008) examine why hours worked
differ in various data sources. Balk (2003) conducted a survey to study various measurement
problems in productivity, particularly in OECD countries (2008), and provide various per-
spectives on productivity measurement. To the greatest extent possible, we have considered
these options when selecting our data sources and methodology.

Many studies have examined estimation techniques for international productivity compari-
sons. For example, van Ark and Pilat (1993) compared productivity performance at the inter-
national level. These authors used industry-of-origin estimates, and their analysis explained
the manner in which productivity gaps have developed in manufacturing industries since 1950.
Van Ark and Timmer (2001) compared purchasing power parities (PPP) and international
productivity by using various methodologies, industry-of-origin unit value ratios, and service
sectors. Bernand and Jones (1996) examined productivity convergence in 14 OECD countries
from 1970 to 1987. Kaitila et al. (2008) compared the levels and development of labour produc-
tivity in different countries, especially in the private sectors of economies from 1975 to 2004.
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Several practical challenges may be encountered when performing international comparisons
of productivity. Data must be collected from sources that use the same methods across vari-
ous countries. Price level and change (P) corrections and exchange rate transformations must
be performed to compare countries at the same price level. Most importantly, however, the da-
ta sets must be obtained from various sources and databases. For cross-country comparisons
of productivity at the sectoral level, input and output must be collected from the same source
to ensure internal consistency (see Ark pp. 53-84). Therefore, the analysis must consider the
methodology by which these data sets were collected and calculated. Following this consider-
ation, we are able to use these data sets in the analysis.

3 Data and methodology

This study conducts an international comparison by separating profitability in the industrial
and service sectors in various countries into productivity, prices and wages.

The first step is to divide productivity into i) the profitability of firms, ii) the compensation
(wages and other labour costs) for total employment and iii) production the prices that con-
sumers pay. Labour productivity (LP) is then measured as follows:
VAL/P 1 VAL W
=—x X —

LP = —

= 1
H P W H W

where

VAL = value added at market prices (= OP (operating profit)
+ W (labour input compensation))
P = price level
H = working hours
W = labour input compensation

In equation (1), high labour productivity implies that i) the price level is low (I/P is high), ii)
the profitability of firms is high (VAL/W=1+OP/W), and iii) wages are high (W/H). This anal-
ysis is less straightforward because working hours are unavailable. An analysis can be con-
ducted to measure output and input by using the following definition: value = quantity x unit
price. According to this definition, quantity is measured by using a ratio of value and unit
price. Working hours can be calculated when the value of the labour input compensation and
the unit price of working hours are known (Balk, 2003; Balk, 2009; OECD, 2008; Diewert &
Nakamura, 2007).

Productivity growth studies divide their analyses into two categories (see, for example, Heu-
rlén - Serensen, 2008). The first category is the percentage of change in labour productivity,
where AVA is the percentage of change in gross value added, and AH is the percentage change
in the number of working hours between two periods:

_AVA
AH

In the second approach, VA is the gross value added in period ¢, and H, is the number of work-
ing hours in period t:

ALP (2)
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V4,
H

t

LP=

(3)

The second step involves dividing profitability into its constituents. Equation (1) can be writ-
ten so that profitability is expressed as follows:
‘AL VAL/P 1
v = VAL X P x (4)
/4 H W/H
In equation (2), the right-hand term is the profitability of firms, which is dependent on labour
productivity in real terms, price level and wages per hour.

The data that are used in this study are collected from several databases. The main sources are
the OECD STAN, EUKLEMS, Eurostat SBS (Structural Business Statistics) and LCS (Labour
Cost Survey) databases. National databases were used to complete the 2007-2010 period when
data were available.

First, we need the base year to calculate the levels of variables. SBS includes most of the neces-
sary variables for industries in European countries in 2007:

- Personnel costs (W)

- Number of persons employed (L™°")

- Number of employees (L)

- Gross value added per employee (VAL/L)

Labour costs per hour (w/h) are obtained from LCS for 2008. OECD STAN is used to obtain
these variables for the US and Japan. The level of productivity, prices and wage costs can then
be calculated for 2007, which is the base year for the analysis.

Gross value added and total hours are calculated as VAL/L x L and W/(w/h). Total hours do
not include the work of entrepreneurs, which is corrected by a ratio of the number of persons
employed and the number of employees (L™7/L). Therefore, the total hours are L™"/L x h = h*.

A price correction (P) is performed using EUKLEMS price correction tables from 1997, in-
cluding exchange rate transformations. Prices are updated for 2007 by using EUKLEMS gross
output price indices and denoting Finland as 1. For non-Euro countries, exchange rate chang-
es are observed between 1997 and 2007. Finally, we have 1) VAL/P/ h*, 2) prices and 3) labour
costs per hour in 2007. Profitability (VAL/ W) in 2007 is calculated using the same method.

Time series data for the price-corrected value added and total hours for 1975-2010 are ob-
tained primarily from the OECD STAN and EUKLEMS databases.

Finally, we obtain the following data:

Productivity (2007, 1975-2010): VAL/P/h*
Price level (2007): P

Wages per hour (2007): w/h*

Profitability (2007): VAL/W

Ll S
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4 Cross-country comparisons of productivity

In this chapter, labour productivity in industrial and service sectors is compared by using a
methodology that establishes the productivity level to the year 2007. Cross-sectional com-
parisons for 2007 are made by using Eurostat SBS and LCS data. Comparisons for other years
are computed using productivity time series that are obtained from OECD STAN. Productiv-
ity growth is shown as a productivity time series for 1975-2009 (figure A). The comparison is
presented in figure B, in which other countries are scaled toward the Finnish productivity lev-
el by setting Finland equal to 1.

Manufacturing (NACE 15-37)

Labour productivity increased in the Finnish manufacturing industries to nearly the highest
international levels. In the early 1980s, Finnish industrial productivity was below the level of
the Eurol1' countries. During the 1990s, productivity increased more rapidly than in other
countries and reached the US level. One of the main sources of Finnish productivity growth is
the ICT revolution that began in the early 1990s.

Figure A Value added (EUR) per hour (SBS, OECD STAN)
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Wood and wood products (NACE 20)

The productivity level of the wood and wood product industries in Finland for 2007 was al-
most parallel with Sweden’s level. However, growth in Finland has been more rapid than in
Sweden. In these comparisons, US productivity appears to be surprisingly low. Further exam-
ination is required to determine why the productivity level of the US wood industries was ex-
ceptionally low in 2007.

Figure A Value added (EUR) per hour (SBS, OECD STAN)
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Pulp, paper and paper products (NACE 21)

In the pulp and paper industries, we used the 2007 level, although there were radical shifts in
productivity levels compared with other studies.” Finland has a clear productivity advantage,
but in the 2007 comparisons, the Swedish pulp and paper industries were at the highest lev-
el. The pulp and paper industries are highly capital-intensive industries. However, during the
2000s, the Finnish pulp and paper industries underwent several stages of reorganisation that
increased productivity growth.

Figure A Value added (EUR) per hour (SBS, OECD STAN)
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2 See, for example, the work of Kaitila et al. (2008). Productivity levels for 2004 are shown in Appendix 1A. The main difficulty is that
despite the lower productivity levels in 2007 than in 2004 for the Finnish pulp, paper and paper product industries, productivity grew
rapidly from 2004 to 2007.
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Machinery and equipment (NACE 29)

In the US and Swedish machinery and equipment industries, the level of productivity in 2007
was dramatically lower than in 2004 and in other productivity comparisons.” With regard
to productivity growth, the fastest improvement in productivity was observed in the US and
Finnish industries during the 2000s.

Figure A Value added (EUR) per hour (SBS, OECD STAN)
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3 See the study of Kaitila et al. (2008); productivity levels for 2004 are shown in Appendix 1B.
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Electrical and optical equipment (NACE 30-33)

Electrical and optical equipment includes office, accounting and computing machinery (30);
electrical machinery and apparatus, nec (31); radio, television and communication equipment
(32); and medical, precision and optical instruments (33). In these industrial sectors, many
price indices were unavailable or unreliable. Therefore, we show only the aggregate productiv-
ity of electrical and optical equipment. The most productive sector has been the ICT industry
in Finland, Sweden and the US, which has demonstrated record-breaking productivity growth
since the ICT revolution began in the 1990s. Technology improvements in mobility, wired and
wireless telecommunications, communication processes and data recording are the ICT char-
acteristics that have significantly improved productivity in Finland (Maliranta, 2004; Maliran-
ta — Rouvinen, 2004).

Figure A Value added (EUR) per hour (SBS, OECD STAN)
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The service sector is one of the most rapidly growing employers in Finland. The most rapid
growth has been reported in industrial-based services, such as ICT, business and consumer
services. However, as discussed in the following section, productivity growth in Finland has
been slower in comparison with other Western countries.
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Wholesale and retail trade and repairs (NACE 50-52)

This service sector includes the sales, maintenance and repair of motor vehicles and retail sales
of fuel (50); wholesale, trade and commission (51); and retail trade and repairs of household
goods (52). The highest productivity level in 2007 was in Germany, followed by the US and
Finland. Since 1995, productivity growth has been the most rapid in the US wholesale, retail
trade and repairs sector. The results show the sensitivity of productivity level comparisons be-
cause our analysis differs remarkably from the analyses of Timmer - Ypma (2006). Their anal-
ysis, which included an international comparison of PPP-corrected labour productivity levels
in retail and wholesale trade among OECD countries, found that Finland, Germany and Ben-
elux were the leading countries for PPP-converted value added per hours worked, with high-
er levels than the US.

Figure A Value added (EUR) per hour (SBS, OECD STAN)
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Hotels and restaurants (NACE 55)

In the hotel and restaurant sectors, the highest productivity level was observed in the US. Sur-
prisingly, the productivity level was also rather high in Germany. In the productivity growth
comparison, the US hotel and restaurant sector appears to exhibit the most rapid improve-
ment. Finland has experienced medium productivity growth at nearly the same level as that
of other Euro countries. International productivity comparisons in this sector are challenging
because there is a greater number of small firms in southern Europe than in northern Europe
(see Kaitila et al., 2008).

Figure A Value added (EUR) per hour (SBS, OECD STAN)
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Transport, storage and communications (NACE 60-64)

The activities in this sector include transport and storage as well as post and telecommunica-
tions. In both level and growth comparisons, the US transport, storage and communications
sector is distinguished from that of the other countries. Particularly in the 2000s, the US and
Germany demonstrated the fastest productivity growth.

Figure A Value added (EUR) per hour (SBS, OECD STAN)
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5 Cross-country comparisons of profitability

Cross-country comparisons of profitability (VAL/W) were calculated at the sectoral level.
For Finland, Sweden and Germany, data pertaining to value added, labour compensation and
hours were obtained from Furostat. For the US, these variables were obtained from OECD
STAN and EUKLEMS and were supplemented by the US national databases. Price is an index
in which Finland=1, as reported in Chapter 3. Table 1 and Appendix 2 report profitability es-
timates for the industrial and service sectors in Finland, Sweden, Germany and the US.

In the profitability equation, VAL/P/h denotes productivity, P describes prices and w/h de-
notes hourly wages. Table 1 indicates that higher productivity and prices and lower hourly
wages (higher 1/w/h) are correlated with higher profitability (EUR or Finland=1). For exam-
ple, higher prices and lower hourly wages render the US manufacturing industries more prof-
itable than the Finnish, Swedish and German manufacturing industries. The main challenges
in these comparisons are the price indices for electrical and optical equipment (NACE 30-33).
In these industries, the prices are established by global competition; therefore, prices should
be similar. However, in price development comparisons, prices in Sweden and the US are radi-
cally lower than prices in Finland. Further research is necessary to explain the remarkable dif-
ferences in price levels among countries.

Table 1 Profitability comparisons at the sectoral level in 2007*

EUR Finland=1
VAL/W VAL/P/h P 1/w/h  w/h VAL/W VAL/P/h P 1/w/h  w/h
Manufacturing (NACE 15-37)
Finland 1.86 56.0 1.00 0.033 30.1 1.00 1.00 1.00 1.00 1.00
Sweden 1.23 40.7 1.04 0.029 345 0.66 0.73 1.04 0.87 1.15
Germany 1.45 45.2 1.07 0.030 334 0.78 0.81 1.07 0.90 1.11
uUs 2.15 49.6 1.13  0.038 26.0 1.15 0.88 1.13 1.16 0.86

Pulp, paper and paper products (NACE 21)

Finland 1.37 519 1.00 0.026 37.8 1.00 100 100 1.00 1.00
Sweden 143 558 095 0.027 373 1.04 1.08 095 1.01 0.99
Germany 1.54 380 122 0.033 30.1 112 073 122 126 0.80
us 099 203 122 0.040 25.0 072 039 122 151 0.66

Chemicals and chemical products (NACE 24)

Finland 222 786 1.00 0.028 353 1.00 100 100 1.00 1.00
Sweden 200 731 1.08 0.025 394 090 093 1.08 090 1.12
Germany 1.73 616 121 0.023 430 078 078 1.21 082 1.22
us 234 597 110 0.036 28.0 1.05 076 110 126 0.79

Fabricated metals (NACE 28)

Finland 147 367 1.00 0.040 249 1.00 100 100 1.00 1.00
Sweden 1.11 325 098 0.035 28.6 076 089 098 087 1.15
Germany 1.74 49.0 099 0.036 27.7 118 133 099 090 1.1
us 1.76 369 095 0.050 20.0 119 100 095 125 0.80

4 Appendix 2 includes all sectors.
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EUR
VAL/W VAL/P/h P

Machinery and equipment (NACE 29)

Finland 1.51 446 1.00
Sweden 1.09 229 1.64
Germany 140 287 171
us 114 215 1.64

Electrical and optical equipment (NACE 30-33)

Finland 279 106.1  1.00
Sweden 132 1535 045
Germany 135 663 0.78
us 1.67 1438 0.43

Radio, television and communication equipment (NACE 32)

Finland 3.64 1386 1.00
Sweden 156 179.6 0.45
Germany 1.06 843 048
us 371 216.0 043

Transport equipment (NACE 34-35)

Finland 112 306 1.00
Sweden 112 576 0.73
Germany 136 80.2 0.73
us 270 970 092

Wholesale and retail trade and repairs (NACE 50-52)

Finland 1.50 379 1.00
Sweden 1.09 310 1.08
Germany 1.68 464 0.89
us 1.79 390 0.92

Hotels and restaurants (NACE 55)

Finland 1.21 252 1.00
Sweden 098 166 1.22
Germany 149 378 0.59
us 426 48.1 097

1/w/h

0.034
0.029
0.029
0.032

0.026
0.019
0.026
0.027

0.026
0.019
0.026
0.040

0.037
0.026
0.023
0.030

0.040
0.033
0.041
0.050

0.048
0.048
0.067
0.091

w/h

29.5
345
35.1
31.0

38.1
51.7
383
37.0

38.1
51.7
383
25.0

27.2
37.8
43.1
33.0

253
30.7
24.5
20.0

20.8
20.9
15.0
11.0

Finland=1

VAL/W VAL/P/h P 1/w/h

1.00
0.72
0.92
0.75

1.00
0.47
0.49
0.60

1.00
0.43
0.29
1.02

1.00
0.99
1.21
2.40

1.00
0.73
1.12
1.19

1.00
0.81
1.23
3.53

1.00
0.51
0.64
0.48

1.00
1.45
0.62
1.36

1.00
1.30
0.61
1.56

1.00
1.88
2.62
3.17

1.00
0.82
1.23
1.03

1.00
0.66
1.50
1.91

1.00 1.00
1.64 0.85
1.71 084
1.64 095
1.00 1.00
045 0.74
0.78  0.99
043 1.03
1.00 1.00
045 0.74
0.48 0.99
043 1.52
1.00 1.00
073 0.72
073 0.63
092 083
1.00 1.00
1.08 0.82
089 1.03
092 1.26
1.00 1.00
1.22 1.00
059 139
097 1.89

w/h

1.00
1.17
1.19
1.05

1.00
1.36
1.01
0.97

1.00
1.36
1.01
0.66

1.00
1.39
1.58
1.21

1.00
1.21
0.97
0.79

1.00
1.00
0.72
0.53
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Appendix 1A Labour productivity levels in 2004
Pulp, paper and paper products (NACE 21)

Figure A Value added (EUR) per hour (SBS, OECD STAN)

100

80

@ = Finland

60

= = = = Sweden
e+ Germany
— S

40
———— EURO11

20

0

1975 1980 1985 1990 1995 2000 2005 2010

Figure B Value added per hour (SBS, OECD STAN), Finland=1

4
3
N = = = = Sweden

e+ Germany

2
— S
—— EURO11

1

0

1975 1980 1985 1990 1995 2000 2005 2010



Productivity: An International Comparison

Appendix 1B Labour productivity levels in 2004
Machinery and equipment (NACE 29)

Figure A Value added (EUR) per hour (SBS, OECD STAN)
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Appendix 2 Comparisons of Industrial Profitability in 2007 - Finland,
Sweden, Germany and the US

EUR Finland=1
VAL/W VAL/P/h P 1/w/h wrh VAL/W VAL/P/h P 1/w/h wrh
Manufacturing (NACE 15-37)
Finland 1.86 56.0 1.00 0.033 30.1 1.00 1.00 1.00 1.00 1.00
Sweden 1.23  40.7 1.04 0.029 345 0.66 0.73 1.04 0.87 1.15
Germany 145 452 1.07 0.030 334 0.78  0.81 1.07  0.90 1.1
us 215 496 1.13  0.038 26.0 1.15  0.88 1.13 1.16  0.86

Wood and products from wood and cork (NACE 20)

Finland 1.67 397 1.00 0.042 238 1.00 100 100 1.00 1.00
Sweden 1.41 389 096 0.038 26.3 085 098 09 090 1.11
Germany 142 304 1.07 0.044 228 085 077 1.07 105 0.96
us 092 167 094 0.059 17.0 055 042 094 140 071

Pulp, paper and paper products (NACE 21)

Finland 1.37 519 1.00 0.026 37.8 1.00 100 100 1.00 1.00
Sweden 143 558 095 0.027 373 1.04 1.08 095 1.01 0.99
Germany 1.54 380 122 0.033 30.1 112 073 122 126 0.80
us 099 203 122 0.040 25.0 072 039 122 151 0.66

Printing and publishing (NACE 22)

Finland 146 376 1.00 0.039 258 1.00 100 100 1.00 1.00
Sweden 095 285 098 0.034 293 066 076 098 088 1.13
Germany 1.31 353  1.01 0.037 273 090 094 1.01 095 1.06
us 243 554 092 0.048 21.0 1.67 147 092 123 081

Chemicals and Chemical Products (NACE 24)

Finland 2.22 78.6 1.00 0.028 353 1.00 1.00 1.00 1.00 1.00
Sweden 2.00 73.1 1.08 0.025 394 0.90 0.93 1.08 0.90 1.12
Germany 1.73 61.6 1.21  0.023 43.0 0.78 0.78 1.21 0.82 1.22
us 2.34 59.7 1.10 0.036 28.0 1.05 0.76 1.10 1.26 0.79
Basic metals (NACE 27)

Finland 2.73 90.6 1.00 0.030 33.1 1.00 1.00 1.00 1.00 1.00
Sweden 1.37 37.3 1.29 0.029 349 0.50 0.41 1.29 0.95 1.05
Germany 1.53 48.7 0.87 0.036 27.7 0.56 0.54 0.87 1.19 0.84
us 1.61 37.7 094 0.045 220 0.59 0.42 0.94 1.51 0.66

Fabricated metals (NACE 28)

Finland 147 367 1.00 0.040 249 1.00 100 100 1.00 1.00
Sweden 1.11 325 098 0.035 28.6 076 089 098 087 1.15
Germany 1.74 49.0 099 0.036 27.7 118 133 099 090 1.11
us 1.76 369 095 0.050 20.0 119 100 095 125 0.80

Machinery and equipment (NACE 29)

Finland 1.51 446 1.00 0.034 295 1.00 100 100 1.00 1.00
Sweden 1.09 229 164 0.029 345 0.72  0.51 1.64 085 1.17
Germany 140 287 171 0.029 35.1 092 064 171 084 1.19

us 1.14 215 164 0032 310 075 048 164 095 1.05
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EUR Finland=1
VAL/W VAL/P/h P 1/w/h  w/h VAL/W VAL/P/h P 1/w/h  wr/h
Electrical and optical equipment (NACE 30-33)
Finland 279 106.1 1.00 0.026 38.1 1.00 1.00 1.00 1.00 1.00
Sweden 132 1535 045 0.019 517 047 145 045 074 136
Germany 135 663 078 0.026 383 049 062 078 0.99 1.01
us 1.67 1438 043 0.027 37.0 060 136 043 1.03 0.97

Office, accounting and computing machinery (NACE 30)

Finland 140 532 1.00 0.026 38.1 1.00 100 1.00 100 1.00
Sweden 020 231 045 0.019 517 0.14 043 045 074 136
Germany 1.01 493 0.78 0.026 383 072 093 078 099 1.01
us 095 682 043 0.032 310 068 128 043 123 0281

Electrical machinery and apparatus, nec (NACE 31)

Finland 1.64 626 1.00 0.026 38.1 1.00 100 1.00 100 1.00
Sweden 093 754 064 0.019 517 056 121 064 074 136
Germany 070 418 064 0.026 383 042 067 064 099 1.01
us 091 359 066 0.038 26.0 055 057 066 146 0.68

Radio, television and communication equipment (NACE 32)

Finland 364 1386 1.00 0.026 38.1 1.00 100 1.00 100 1.00
Sweden 1.56 1796 045 0.019 517 043 130 045 074 136
Germany 1.06 843 048 0.026 383 029 061 048 099 1.01
us 371 2160 043 0.040 25.0 1.02 156 043 152 0.66

Medical, precision and optical instruments (NACE 33)

Finland 1.50 572 1.00 0.026 38.1 1.00 100 1.00 100 1.00
Sweden 085 982 045 0.019 517 056 172 045 074 136
Germany 147 722 078 0.026 383 098 126 078 0.99 1.01
us 247 879 073 0.038 26.0 164 154 073 146 0.68

Transport equipment (NACE 34-35)

Finland 112 306 1.00 0.037 27.2 1.00 100 1.00 100 1.00
Sweden 112 576 073 0.026 37.8 099 188 073 072 139
Germany 136 80.2 073 0.023 431 121 262 073 063 158
us 270 970 092 0.030 33.0 240 317 092 083 1.21

Wholesale and retail trade and repairs (NACE 50-52)

Finland 1.50 379 1.00 0.040 253 1.00 100 1.00 100 1.00
Sweden 1.09 310 1.08 0.033 307 073 082 108 082 121
Germany 1.68 464 089 0.041 245 112 123 089 1.03 097
us 1.79 39.0 092 0.050 20.0 119 103 092 126 0.79

Hotels and restaurants (NACE 55)

Finland 1.21 252 1.00 0.048 20.8 1.00 100 1.00 1.00 1.00
Sweden 098 166 1.22 0.048 20.9 081 066 122 1.00 1.00
Germany 149 378 059 0.067 15.0 123 150 059 139 072
us 426 481 097 0.091 110 353 191 097 189 053

Transport, storage and communications (NACE 60-64)

Finland 1.50 417 1.00 0.036 27.7 1.00 100 1.00 1.00 1.00
Sweden 232 474 143 0.034 293 154 114 143 095 1.06
Germany 271 507 128 0.042 240 1.80 122 128 115 0.87

us 309 728 1.06 0.040 250 206 175 106 111 090



ETLA Keskusteluaiheita — Discussion Papers No 1264

References

Ark, B. van (1993). International Comparisons of Output and Productivity. Manufacturing Productivity
Performance of Ten Countries from 1950 to 1990, Ph.D. thesis, Monograph Series No. 1, Groningen
Growth and Development Centre.

Ark, B. van — M. Timmer (2001). PPPs and International Productivity Comparisons: Bottlenecks and New
Directions. Paper presented in joint World Bank - OECD Seminar on Purchasing Power Parities,

30 January - 2 February 2001, Washington D.C.

Ark, B. van - D. Pilat (1993). Productivity Levels in Germany, Japan, and the United States: Differences and
Causes, Brookings Papers: Microeconomics 2, 1993.

Balk, B. (2009). Measuring Productivity Change without Neoclassical Assumptions: A Conceptual Analysis,
Discussion paper (09023), Statistics Netherlands.

Balk, B. (2003). The Residual: On Monitoring and Benchmarking Firms, Industries, and Economies with
Respect to Productivity, Journal of Productivity Analysis, 20.

Bernard, A. - C. Jones (1996). Productivity across Industries and Countries: Time Series Theory and
Evidence. The Review of Economics and Statistics, 1/1996.

Diewert, W. - A. Nakamura (2007): The Measurement of Aggregate Total Factor Productivity Growth, in
J. Heckman and E. Leamer (eds.) Handbook of Econometrics, Volume 6, North Holland.

Heurlén, K. - H. Sgrensen (2008) Labour Productivity Based on Integrated Labour Accounts — Does It
Make Any Difference?

Kaitila, V. - A. Nevalainen - M. Maliranta - R. Mankinen (2008). Tuottavuuden mittaaminen - Suomi
kansainvalisessa vertailussa, ETLA Discussion Papers No. 1123.

Maliranta, M. (1996). Suomen tehdasteollisuuden tuottavuus - kansainvalinen tasovertailu, tutkimuksia
215, Tilastokeskus.

Maliranta, M. (2004). Teknologia- ja kehittdmisyhteistyd leventda yritysten tuottavuushaitaria, Tietoaika
5/2004.

Maliranta, M. - P. Rouvinen (2004). Informational Mobility and Productivity - Finnish Evidence, ETLA
Discussion Papers No. 919.

Maynard, J-P. (2008). On the Importance of Using Comparable Labour Input to Make International
Comparison of Productivity Levels: Canada-U.S., A Case Study, in OECD (2008).

OECD (2008), Productivity Measurement and Analysis, Paris.

Timmer, M. - G. Ypma (2006): Productivity Levels in Distributive Trades: A New ICOP Dataset for OECD
Countries Research Memorandum GD-83, Groningen Growth and Development Centre.






Aikaisemmin ilmestynyt ETLAn Keskusteluaiheita-sarjassa
Previously published in the ETLA Discussion Papers Series

No 1250 Ye Zhang, Wireless Acquisition of Process Data. 24.05.2011. 52 p.

No 1251  Rita Asplund - Erling Barth — Per Lundborg - Kjersti Misje Nilsen, Challenges of Nordic Labour Markets:
A Polarization of Working Life? 08.06.2011. 21 p.

No 1252  Jari Hyvdrinen, Innovaatiotoiminta: Nakemyksia ymparisto- ja energia-alaan. 1.6.2011. 39 s.
No 1253  Ari Hyytinen — Mika Maliranta, Firm Lifecycles and External Restructuring. 17.06.2011. 34 p.

No 1254  Timo Seppidiléi — Olli Martikainen, Europe Lagging Behind in ICT Evolution: Patenting Trends of
Leading ICT Companies. 22.06.2011. 18 p.

No 1255  Paavo Suni - Pekka Yld-Anttila, Kilpailukyky ja globaalin toimintaympdriston muutos. Suomen
koneteollisuus maailmantaloudessa. 19.08.2011. 39 s.

No 1256  Jari Hyvdrinen, Innovaatiotoiminta: Nakemyksia hyvinvointialaan ja tydeldaman kehittdmiseen.
31.8.2011.28s.

No 1257  Terttu Luukkonen — Matthias Deschryvere — Fabio Bertoni — Tuomo Nikulainen, Importance of the
Non-financial Value Added of Government and Independent Venture Capitalists. 2.9.2011. 28 p.

No 1258  Ari Hyytinen — Mika Pajarinen - Pekka Yld-Anttila, Finpron vaikuttavuus — Finpron palveluiden kayton
vaikutukset yritysten kansainvalistymiseen ja menestymiseen. 15.9.2011.32s.

No 1259  Kari E.O. Alho, How to Restore Sustainability of the Euro? 19.9.2011. 27 p.
No 1260  Heli Koski, Does Marginal Cost Pricing of Public Sector Information Spur Firm Growth? 28.9.2011. 15 p.

No 1261  Valeriy Naumov - Olli Martikainen, Method for Throughput Maximization of Multiclass Networks
with Flexible Servers. 13.12.2011. 19 p.

No 1262  Valeriy Naumov - Olli Martikainen, Optimal Resource Allocation in Multiclass Networks. 14.12.2011.17 p.
No 1263  Jari Hyvdrinen, Innovaatiotoiminta: Suomi globaalitaloudessa. 30.12.2011. 49 s.

No 1265  Jukka Lassila — Tarmo Valkonen - Juha M. Alho, Fiscal Sustainability and Policy Rules under Changing
Demographic Forecasts. 21.12.2011. 32 p.

Elinkeinoelaman Tutkimuslaitoksen julkaisemat "Keskusteluaiheita” ovat raportteja alustavista tutkimustuloksista
ja valiraportteja tekeilld olevista tutkimuksista. Tassa sarjassa julkaistuja monisteita on mahdollista ostaa Talous-
tieto Oy:sta kopiointi- ja toimituskuluja vastaavaan hintaan.

Papers in this series are reports on preliminary research results and on studies in progress. They are sold by
Taloustieto Oy for a nominal fee covering copying and postage costs.

Julkaisut ovat ladattavissa pdf-muodossa osoitteessa: www.etla.fi/julkaisuhaku.php
Publications in pdf can be downloaded at www.etla.fi/eng/julkaisuhaku.php

ETLA Puh. 09-609 900
Elinkeinoeldmaén Tutkimuslaitos Fax 09-601753
The Research Institute of the Finnish Economy www.etlafi
Lonnrotinkatu 4 B etunimi.sukunimi@etla.fi
00120 Helsinki

ISSN 0781-6847




