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General EU KLEMS background and labour composition  

In the measuring of growth rates of multi-factor productivity (MFP), the 
theory based on the work of Jorgenson, Gollop and Fraumeni (1987)1 is the 
most commonly referenced one. The model is based on a production func-
tion, where output is given as a function of time and capital, labour and in-
termediate inputs. Time and all inputs are treated symmetrically. Labour 
input measures in KLEMS take account of changes in the composition of the 
labour force. Capital input measures include the effects of the rapid shift in 
investments towards Information and Communications Technology (ICT) 
goods in recent years. 

We follow here the methodology described in the EU KLEMS growth ac-
counting database2 which follows the extensive work of Jorgenson, et al. 
(1967, 1987 and 2005). Growth accounting allows one to assess the relative 
importance of labour, capital and intermediate inputs to growth, and to de-
rive measures of multi-factor productivity (MFP) growth. MFP indicates the 
efficiency with which inputs are being used in the production process and is 
an important indicator of technological change. Under the assumptions of 
competitive factor markets, full input utilization and constant returns to 
scale, the growth of output in industry j can be expressed as the (compen-
sation share) weighted growth of inputs and multi-factor productivity (de-

noted by YA  ): 

Y
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jtjt ALvKvXvY lnlnlnlnln , 

where 
i

v  denotes the two-period average share of input i in nominal out-

put and 1
XKL

vvv . Each element on the right-hand side indicates the 
proportion of output growth accounted for by growth in intermediate in-
puts, capital services, labour services and MFP, respectively. Accurate 
measures of labour and capital input are based on a breakdown of aggre-
gate hours worked and aggregate capital stock into various components. 
Hours worked are cross-classified by various categories to account for dif-
ferences in the productivity of various labour types, such as high versus 
low-skilled labour. Similarly, capital stock measures are broken down into 
stocks of different asset types. Short-lived assets like computers have a 
much higher productivity than long-lived assets like buildings, and this 
should be reflected in the capital input measures. The contribution of in-

                                                           

1
 D.W. Jorgenson, F.M. Gollop and B. Fraumeni (1987): Productivity and U.S. Economic Growth  

2
 EU KLEMS Database, March 2008 release, http://www.euklems.net 
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termediate inputs is broken down into the contributions of energy goods, 
intermediate materials and services. 

Measurement of labour services 

In the measurement of labour services we follow here the methodology 
presented in the EU KLEMS database3. The productivities of various types of 
labour input, such as low versus high-skilled, also differ. Standard measures 
of labour input, such as numbers employed or hours worked, will not ac-
count for such differences. Hence one needs measures of labour input 
which take the heterogeneity of the labour force into account in analysing 
productivity and the contribution of labour to output growth. These meas-
ures are called labour services, as they allow for differences in the amounts 
of services delivered per unit of labour in the growth accounting approach. 
It is assumed that the flow of labour services for each labour type is propor-
tional to hours worked, and workers are paid for their marginal productiv-
ities. Then the corresponding index of labour services input L is given by: 

tl

l

tlt HvL ,, lnln , 

where tlH ,ln  indicates the growth of hours worked by labour type l and 

weights are given by the average share of each type in the value of labour 
compensation. In this way, aggregation takes into account the changing 
composition of the labour force. We cross-classify labour input by educa-
tional attainment, gender and age with the aim to proxy for differences in 
work experience, which provides 18 labour categories (3*2*3 types). Typi-
cally, a shift in the share of hours worked by low-skilled workers to high-
skilled workers will lead to a growth of labour services which is larger than 
the growth in total hours worked. We refer to this difference as the labour 
composition effect.  

This report examines closely labour input and especially labour composition 
in Finland. Two different data sources for labour composition, employment 
statistics and the Labour Force Survey (LFS), are introduced in detail and es-
timates are derived from both for labour composition at the total economy 
level and at industry level. The data of the employment statistic are de-
scribed first. This is followed by a presentation of the methodology for cal-
culating labour composition with them and the obtained results. Next, the 
data of the LFS are described and the results obtained with them are pre-

                                                           

3
 Timmer, O´Mahony and van Ark (2007): EU KLEMS Growth and Productivity Accounts: Overview 

November 2007 Release. 
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sented. The results based on the data of the employment statistics and the 
LFS are then compared and sources for differences between them are in-
vestigated. The main reason for comparing the two sources is because in 
most of the EU countries the LFS is used as the main source for calculating 
labour composition. In countries like Finland where register-based data are 
available, calculations can be done large amounts of data and the results 
are quite stable. The results presented in this report are also compared to 
the results obtained from the EU KLEMS database. Finally, conclusions and 
recommendations are presented for the calculation of Finnish labour com-
position. 

Employment Statistics 

Description 

Employment statistics4 are annual statistics providing data on the popula-
tion’s economic activity and employment. The population for the statistics 
is the permanently resident population in the country on the last day of the 
year. The data are mainly derived from administrative registers and statisti-
cal data files. The unit-specific data of the employment statistics are confi-
dential by virtue of the Statistics Act.  

The data describe the main type of activity of the population, and the in-
dustrial distribution, numbers and locations of workplaces in the country, 
and the occupational status, educational level and income of the popula-
tion. 

The reference time period of the statistics is the last week of the year, but 
the statistics also contain cumulative data for the whole statistical refer-
ence year (on e.g. income, and months of employment and unemploy-
ment). Data on occupation and socio-economic group are available from 
the years 1990, 1993, 1995 and 2000. 

The statistics are produced annually. The data describe the situation on the 
last day of the year. Preliminary data are ready approximately 12 months 
after the end of the reference time period. Of the final data, those on the 
population's main activity and occupational status are completed approxi-
mately 18 months and the remainder 22 months after the end of the refer-
ence time period. 

                                                           

4
 Employment statistics, http://tilastokeskus.fi/til/tyokay/index_en.html 
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Data obtained for the calculations 

Data were received for the years 1970, 1975, 1980, 1985 and 1987-2007 on 
the numbers of employees and self-employed and on months worked by 
the employees and the self-employed. The data for the first four years are 
based on census files and the rest are produced by merging register data. 
The data were classified by industry, gender, age and education. The defini-
tion of months worked has changed a couple of times in the time series and 
the intermediate years were interpolated (see Interpolations for missing 
years below). The used classifications are given in Annexes 1 and 2. Data on 
wages in euro were received for employees and self-employed for the years 
1970, 1975, 1980, 1985 and 1987-2007. The data on the wages of the self-
employed were not used in the calculations of this report. The data on the 
wages were also classified by industry, gender, age and education and the 
intermediate years were interpolated (see Interpolations for missing years 
below). 

Description of the used calculation method 

The calculation of labour composition is produced by a step-by-step ap-
proach. This way the result from each step can be analysed separately. The 
process is constructed as follows: 

1. Distribution by composition group by industry for worked months of 
employees (MEE), number of employees (PEE) and compensation of 
employees (WEE). For example, (MEE_LS_15_M, PEE_LS_15_M and 
WEE__LS_15_M), with LS indicating low-skilled education group, 15 in-
dicating age group 15-29 and M indicating males. The list of the groups 
is presented in indices. 

2. Estimated hours worked by employees (HEE) by composition group and 
industry, e.g. HEE_LS_15_M. Hours worked of employees by industry 
from latest publication of national accounts (NA) and distribution from 
number of employees by compensation group e.g. PEE_LS_15_M.  

3. Estimated compensation of employees by composition group and in-
dustry, e.g. LABEE_LS_15_M. Compensation of employees by industry 
from latest publication of national accounts (NA)  and distribution from 
compensation of employees by compensation group, e.g. 
WEE_LS_15_M. 

4. Estimated hourly compensation of employees by composition group, 
e.g. HLABEE_LS_15_M = LABEE_LS_15_M/ HEE_LS_15_M. 
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5. Distribution by composition group by industry for worked months of 
self-employed (MSE) and number of self-employed (PSE). For example, 
(MSE_LS_15_M, PSE_LS_15_M). 

6. Estimated hours worked by self-employed (HSE) by composition group 
and industry, e.g. HSE_LS_15_M. Hours worked of self-employed by in-
dustry from latest publication of national accounts (NA) and distribu-
tion from number of self-employed by compensation group e.g. 
PEE_LS_15_M. 

7. Estimated compensation of self-employed by composition group and 
industry, e.g.  LABSE_LS_15_M = HLABEE_LS_15_M x HSE_LS_15_M. 
Self-employed are assumed to have the same hourly compensation as 
employees. 

8. Total hours worked (employees plus self-employed) by composition 
group and by industry, e.g. H_LS_15_M = HEE_LS_15_M + 
HSE_LS_15_M. Whole economy by aggregating industries.  

9. Labour compensation (employees plus self-employed) by composition 
group and by industry, e.g. LAB_LS_15_M= LABEE_LS_15_M+ 
LABSE_LS_15_M. Whole economy by aggregating industries. 

10. Labour compensation (LAB) by industry and the whole economy by ag-
gregating over the compensation groups. 

11. Value added (VA) by industry and whole economy from latest publica-
tion of national accounts (NA). Capital compensation (CAP) by industry 
and whole economy as the difference of value added and labour com-
pensation, CAP = VA - LAB. 

12. Change of hours worked (%) by industry and whole country as: 

100
H

H
lnH_Q

i

1-t

ij

i

t

ijt

j

 

j=industry, i=composition group. 

13. Change in labour input (%) by industry and whole country as a Törn-
qvist index: 
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14. Change in labour composition as the difference between change in la-
bour input (13.) and change of hours worked (12.) by industry and 
whole country. 
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Interpolations for missing years 

1. Estimated number of employees and worked months of employees by 
composition group, e.g. PEE_LS_15_M. Interpolated years are calcu-
lated by dividing the change in the distribution from e.g. 1975 to 1980 
by 5 and by adding a fifth of the difference in the distribution to each 
interpolated year. 

2. Compensations of employees by composition group for the missing 
years are interpolated in a similar manner as for the number of em-
ployees and worked months of employees. 

3. Estimated number of self-employed and worked months of self-
employed by composition group, e.g. PSE_LS_15_M. Interpolations for 
the missing years is compiled in a similar manner as for employees. In-
terpolated years are calculated by dividing the change in the distribu-
tion from e.g. 1975 to 1980 by 5 and by adding a fifth of the difference 
in the distribution to each interpolated year. 

Results with data of employment statistics 

In this section we present the main results obtained with data from the 
employment statistics. Calculations performed with the distribution of the 
number of employees/self-employed and calculations performed with the 
distribution of worked months of the employees/self-employed are com-
pared. Results are first presented for the whole economy and then at ag-
gregate industry levels. Changes in labour composition are presented and 
first order distributions of sex, age and education are analysed in order to 
find the causes for the differences. 

Yearly changes in hours worked and in labour composition are presented 
below. If multi-factor productivity is calculated direct from hours worked 
the effect of the labour composition is missed. The average change of the 
labour composition is about 0.8 per cent before 1995 and 0.3 per cent from 
1995 to 2007. This means that on the average the labour composition in 
Finland has contributed to MFP 0.5 per cent before 1995 and 0.2 per cent 
from 1995 to 2006.  
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Change in labour composition at the whole economy level 

Before 1990 there is a big difference between labour compositions depend-
ing on whether they are calculated using the number of employees or the 
worked months of employees. The large yearly changes in the series calcu-
lated from worked months may be due to the data collection mode and, 
therefore, distributions calculated from the number of employees should 
be used.  

Results of labour compositions calculated with the two distributions are 
presented below. The averages of the changes 1990-2007 are equal, 0.52, 
irrespective of whether the distribution of the number of employed or the 
distribution of worked months is used. As can clearly be seen, before 1990 
the distribution of worked months produces large yearly changes in the la-
bour composition. The reasons are analysed below the figure. The averages 
before 1990 are 0.65 by using the distribution of the number of employed 
and 0.49 by using the distribution of worked months. 
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When investigating closer the reasons why the estimates calculated with 
worked months deviate before 1990, some differences can be observed be-
tween the distributions of the numbers and worked months of employees. 
For most of the first order distributions (gender, age and education) the 
share calculated from the number of persons is quite close to the share cal-
culated from worked months at the whole economy level after 1990. Be-
fore 1990 there are some large yearly changes in the data on worked 
months.  The distributions for the share of employees aged over 50 and for 
the share of medium-skilled self-employed are presented below. From both 
figures it can be seen that there is a shift in level when the distributions are 
calculated from the data on worked months. There are also similar shifts in 
the age distribution of the self-employed. The rest of the distributions are 
presented in Annex 3. 

 

Change in labour composition at industry level 

At the industry level the differences between the two calculation methods 
are greater. Aggregate industry CDE (Mining, quarrying, manufacturing, 
electricity, gas and water supply) is analyzed here and labour compositions 
for the other 6 aggregate industry levels can be seen in Annex 4. The most 
detailed calculations have been performed at the level of 33 industries but 
they are not included in this document. 

Even at the 6 industry levels the estimates of labour composition are quite 
close to each other after 1990. However, it can be observed that there can 
also be some large yearly differences in the growth even after 1990. The 
differences can be observed more clearly when looking at more detailed 
industry levels. In most of the industry series there are large yearly changes 
in labour composition before 1990 when calculated using the distribution 
of worked months.  

The results of labour composition for industry CDE calculated with the two 
distributions are presented below. In 1990-2007 the averages of the 
changes in labour composition are quite close to each other. Using the dis-
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tribution of number of employed the average is 0.59 and using the distribu-
tion of worked months it is 0.57. As can clearly be seen the data on worked 
months have some major shifts before 1990. The averages before 1990 are 
0.67 by using the distribution of number of employed and 0.57 by using the 
distribution of worked months. 

 

 

Some of the first order distributions of industry CDE will be presented when 
comparison is made with the LFS. 

Labour Force Survey (LFS) 

Description 

The Labour Force Survey5 collects statistical data on participation in work, 
employment, unemployment and activity of persons outside the labour 
force among the population aged between 15 and 74. The data of the La-
bour Force Survey are collected from a random sample drawn twice a year 
from Statistics Finland’s population database. The monthly sample consists 
of some 12,000 persons. The information provided by the respondents is 
used to produce a picture of the activities of the entire population aged be-
tween 15 and 74. A so-called ad hoc module with an annually changing 
topic is also implemented in connection with the Labour Force Survey. 

                                                           

5
 Labour Force Survey (LFS), http://tilastokeskus.fi/til/tyti/index_en.html 
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The Labour Force Survey produces monthly, quarterly and annual data on 
e.g. employment, unemployment, different employment relationships, 
working hours and work input. The activity of the population outside the 
labour force is also examined. The data are available by gender, level of 
education and age. The majority of the collected data are required by an EU 
Regulation. The basic data are confidential. 

 The standard classifications used in the LFS are the Standard Industrial 
Classification (NACE 2002), Classification of Occupations 1987 and Classifi-
cation of Occupations 2001, Classification of Socio-economic Groups 1997 
and Classification of Education 1997. 

The data are released monthly, quarterly and annually. The data are avail-
able approximately three to four weeks from the end of the reference time 
period. A file complying with the relevant Regulation is also supplied quar-
terly to the EU, from which the EU compiles comparable statistics concern-
ing its Member States. 

The data are available starting from 1959. Uniform time series of data 
complying with the definitions of the International Labour Organisation 
(ILO) are available starting from 1989. 

Data obtained for the calculations 

Yearly data on number of employees and self-employed, and hours worked 
by employees and self-employed were received for the years 1997-2007. 
The data were classified by industry, gender, age and education. The used 
classifications are in Annexes 1 and 2. 

Description of the used calculation method 

The formulae used in the LFS-based calculations are the same as for the 
employment statistics. The main difference in the variables is that in the 
LFS data are collected on hours worked instead of months worked as in the 
employments statistics. The LFS does not include data on wages either, so 
the distribution for wages has been taken from the employment statistics. 

Results with LFS data 

In this section we present the main results from calculations performed 
with the LFS data. A comparison is made between calculations performed 
with the distribution of number of employed and calculations performed 
with the distribution hours worked by the employed. The results are first 
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presented at the whole economy level and then at aggregate industry level. 
Changes in labour composition are presented, and first order distributions 
of gender, age and education are analysed in order to find the causes for 
the differences. 

The comparing of labour compositions calculated using the number of em-
ployed and those calculated using worked hours of the employed reveals 
no large differences. The largest difference of 0.25 per cent applies to 2000 
and 2002. Rather than differences between the two methods, there are 
large yearly changes. The labour composition grows fast in 2000, then 
drops to zero growth in 2001, then grows fast again in 2003 and 2004 
(0.6%) and then comes to a standstill in 2005. 

 

Even through the labour composition series are quite close to each other 
there are some interesting details in the data. When looking at the first or-
der distributions at the whole economy level it can be seen that males are 
doing more hours than females. On the average, medium-skilled self-
employed, for example, also do more hours than other self-employed. The 
other first order distributions at the whole economy level are presented in 
Annex 5. 
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Change in labour composition at industry level 

At the industry level the differences between the two calculation methods 
are greater. Labour composition for aggregate industry CDE (Mining, quar-
rying, manufacturing, electricity, gas and water supply) is presented here 
and labour compositions for the other 6 aggregate industries can be seen 
from Annex 6.  

Even at the 6 industry level the estimates of labour composition are quite 
close to each other. However, it can be observed that there can be some 
large differences in yearly growth. In aggregate industry CDE there is no 
major yearly difference between the two methods. The biggest industry dif-
ferences in the LFS results are in aggregate industries AB and LP.  

 

Comparison of different approaches 

In this part, comparisons will first be presented between calculations based 
on employment statistics and the LFS. Results are first presented here at 
the whole economy level and for industry CDE. Comparisons between the 
results based on the employment statistics and the EU KLEMS database will 
be presented next. 

Employment statistics compared with LFS 

The two data sources for labour composition have been presented sepa-
rately above. The main interest is in comparing the results obtained with 
them with each other, and in drawing a conclusion on which source and 
distribution is the most suitable for calculating the Finnish labour composi-
tion.  
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Labour compositions for 1998-2007 calculated from employment statistics 
and the LFS are presented below. The average changes for the 1998-2007 
period are higher with the LFS (0.33 and 0.36) than with the employment 
statistics (0.24 and 0.27). Although the averages are quite close to each 
other there are some major yearly growth differences. The labour composi-
tion calculated from the LFS goes from yearly growth of 0.6 (2000) to 0 
growth (2001) while at the same time the yearly growth of labour composi-
tion calculated from the employment statistics is quite stable at 0.3 per 
cent. It can be noted in general that the LFS will give more volatile yearly 
changes. 

 

There are some differences when looking at the first order distributions of 
gender, age and education for employees and self-employed separately at 
the whole economy level. The distributions are presented in Annex 5. The 
major differences can be seen in the shares of males/females for both em-
ployees and self-employed. The LFS indicates that there are more males 
working and they do more hours than females especially as regards self-
employed. The employment statistics indicate that about 65 per cent of 
self-employed are males compared to 71 per cent calculated from the 
hours worked in the LFS. 

In the employment statistics and the LFS the age distributions of both em-
ployees and self-employed are quite close to each other at the whole econ-
omy level. In the education distributions the shares of low-skilled workers 
are quite close in both sources. The shares of high-skilled employees and 
medium-skilled self-employed seem to be slightly higher in the employ-
ment statistics than in the LFS.  

There are greater differences at individual industry level than at the whole 
economy level. The changes at the 6 aggregate industry levels for the em-
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ployment statistics and the LFS can be seen in Annex 6. Industry CDE is ana-
lyzed here. 

Labour compositions from the employment statistics and the LFS for indus-
try CDE are presented below. The averages of the changes in 1998-2007 are 
higher for the employment statistics (0.43 and 0.47) than for the LFS (0.41 
and 0.45). Although the averages are quite close to each other there are 
some major yearly differences. Especially in 2001 the LFS goes to 0 growth 
while at the same time the employment statistics indicate almost 1 per 
cent growth. When looking at the growths of the labour compositions for 
other industries in Annex 6, it can be noted that the LFS gives more volatile 
changes for all industries. 

 

 

In the first order distributions of industry CDE there are small differences, 
but not a single one that can explain the difference between the labour 
compositions. It can be especially noted that the distributions from the 
employment statistics are very stable over time.   

Distributions of male employees and medium-skilled self-employed are 
presented below. Although as a percentage the differences between the 
employment statistics and the LFS in the gender distribution are only mar-
ginal, it can be seen that there are greater yearly changes in the LFS shares. 
In general, the first order distributions from the employment statistics and 
the LFS are close to each other for industry CDE. The yearly differences 
amount to just some percentages.  

In the distribution of education there are some large yearly changes in the 
LFS, especially in respect of the self-employed. There is an over 10 per cent 



 

  

 

 

 

 

  

17 

change from 2003 to 2005 in the distribution of medium-skilled employees 
in the LFS. At the same time the employment statistics show a change of 
only 1 per cent. 

 

 

Employment statistics compared with the EU KLEMS database 

The figure below presents the picture the employment statistics (distribu-
tion of persons) and the EU KLEMS database give of the contribution of la-
bour composition to the growth of value added. In 1976-1989 the average 
contribution is much higher for the EU KLEMS database (0.90) than for the 
employment statistics (0.42). In the 1990-2005 period the contributions of 
the labour composition to the growth of value added are closer. In 1990-
1999 the average contribution is 0.60 for the EU KLEMS database and 0.48 
for the employment statistics. In the 2000-2005 period the respective fig-
ure is 0.26 for EU KLEMS and 0.19 for employment statistics. 

 

There are several differences between the data used in this report and the 
EU KLEMS data. In the EU KLEMS data it is assumed that the distribution for 
self-employed is the same as for employees but different distributions are 
here used. The aggregation methods differ in the results presented in this 
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report and in the EU KLEMS database. In calculations for the whole econ-
omy direct aggregations were used for hours worked, labour and capital 
compensation, and value added. In the EU KLEMS database the whole 
economy is aggregated by weighting changes in the labour compositions of 
industries by industry-specific weights. The interpolation methods used in 
this report and in the EU KLEMS database differ. In the EU KLEMS data in-
terpolations were done for amounts while in this report interpolations 
were done for distributions in the used data. A more detailed industry level 
was also used in the calculations of this report. 

When looking at the first order distributions of gender, age and education 
for employees and self-employed separately at the whole economy level 
there are some differences. The distributions are presented in Annex 7.  In 
most of the distributions the EU KLEMS database assumption of using the 
same distribution for self-employed and employees can be clearly seen. 
This means that the EU KLEMS distribution is usually between the distribu-
tions of employees and self-employed in the employment statistics. The EU 
KLEMS distribution is of course closer to the distribution of employees in 
the employment statistics because employees have a greater weight than 
self-employed. In general the distributions of employees and self-employed 
should be separated, because the distributions can vary considerably. 

Improvements in supply and use table calculations 

The major changes in the Finnish supply and use tables (SUT) are due the 
ongoing revision of the Finnish national accounts data system and revisions 
made into the national accounts time series. 

A new graphical user interface for balancing the system of supply and use 
tables (SUT) was introduced during the ongoing revision of the Finnish na-
tional accounts data system. The primary aim of the graphical user inter-
face is to facilitate and expedite the balancing of the system of supply and 
use tables, and especially the manual balancing phase. 

In the old SUT system an Excel file was required for each manual balancing 
group. For example, to balance the products beginning with 154 from the 
supply side, one had to make an Excel file with product, industry, sector, 
type of supply, producer and production, price and year classifications 
specified like below. 
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PH indicating the basic priced supply for the specified classification combi-
nations. The amount of manual balancing was entered into the tp column. 

In the manual balancing of the SUTs for 2005 there were about 250 Excel 
files like above with the balancing information. After making the manual 
balancing corrections to these Excel files they were gathered together and 
imported to SAS for making a new version of the SUTs. A new version was 
made a couple times per week to see the current difference between sup-
ply and use by product. 

The new production system has an SQL server database table for prelimi-
nary and final SUTs and a separate database table for balancing items 
(manual balancing and other automatic balancing categories). This way all 
the balancing information is stored into one table and information about 
balancing in previous years is easily available. 

Current priced product group data are balanced both manually and auto-
matically at basic prices through the new graphical user interface for bal-
ancing supply and use tables. The data rows to be balanced are selected 
from the tree menu which includes all the classifying variables of SUTs. An-
nex 8 contains a picture of the user interface with a similar balancing situa-
tion as above. The user interface contains all the information needed for 
the manual balancing.  

The interface “PH/OH_alku” contains the data value of the selected row 
and “Tp_alku” is the balance situation of supply and use at basic prices of 
the product group under examination (taking into account all earlier man-
ual balancing of the product in question). “Man_tp” is the only field that 
can be edited in the balancing view (manual balancing of the product). The 
values in the other columns are of read only type.  

Apart from the “PH/OH_alku” data, the data are updated on the screen as 
the balancing progresses. After saving of the manual balancing, the 
“Man_tp” adjustment data column is cleared and the adjustment is shown 
in the “Man_tp_yht” column as a sum of the manual balancing concerning 
that row. “PH/OH_loppu” shows the new value of the selected row.   

In Annex 8 there are hidden columns like “Hin_muod” for balancing of sub-
sidies and taxes on products, trade and transport margins for the selected 
row, “RAS” for final balancing by the RAS method for the selected row and 
“TP_loppu” for balancing by product group at basic prices after all balanc-
ing phases. (Final value = 0). These columns are shown as the balancing of 
the SUTs progresses. 
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Besides the new interface for balancing SUTs other analysis tools were also 
introduced. ProClarity Analysis Platform software is used to explore the 
OLAP cubes made from the SQL database. Over 20 separate views for prod-
uct, industry, price formation and constant price analysis were introduced.  
An intermediate consumption view of aggregate energy (E), materials (M) 
and services (S) was introduced especially for the KLEMS analysis. Values 
and yearly changes in per cents of intermediate EMS inputs can be analysed 
as a time series through the new view. An analysis view of EMS is presented 
in Annex 9. 

Conclusions 

An extensive analysis of the Finnish labour composition has been per-
formed in this project. A coherent method has been applied to the datasets 
of employment statistics and the Labour Force Survey. The results of this 
report will be implemented in the Finnish productivity analysis and the em-
ployment statistics dataset will be delivered to Eurostat for a KLEMS pro-
ductivity analysis.  

The employment statistics have the advance of been a register-based and 
covering all the employed persons aged 18-74 in Finland who were em-
ployed during the reference week. In addition to the good coverage, the 
statistics contain the data on the number of employed/months worked and 
wages that are needed for the productivity analysis. As already analysed, it 
is recommended that the distribution of the number of persons should be 
used rather than the number of months worked in each classification cate-
gory when the employment statistics are used as the data source for labour 
composition. 

One of the weaknesses of the employment statistics is that they are com-
pleted 22 months after the end of the reference period. If an update to Eu-
rostat’s KLEMS productivity database should be made at a faster pace, then 
other data sources like the LFS could be used. The data from the LFS are re-
leased monthly, quarterly and annually and they are available 3-4 weeks af-
ter the end of the reference period. The LFS is based on a sample of the la-
bour force in Finland and only contains data on persons/hours worked. 
Wages must then be estimated with data from other sources. 

The above comparisons between the employment statistics and the EU 
KLEMS database revealed several differences in their data. The very de-
tailed data used in this analysis should also be introduced to Eurostat’s 
KLEMS database.  
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The new tools introduced during the ongoing revision of the Finnish na-
tional accounts data system will facilitate and expedite the balancing of the 
system of supply and use tables. In the long run more analysis views can be 
built and the balancing procedures made more efficient to improve quality 
and timeliness.  

The new 2003-2006 SUTs at current prices compiled with the new balancing 
system will be ready at the end of December 2009. Input-Output tables for 
2006 will be reported to Eurostat in December 2009 and the rest of the 
new tables at the beginning of 2010.  
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Annex 1. Industrial classification of data in LFS and employment statistics 

IND 33 IND 6 Industrial classification
AB Agriculture, hunting, forestry and fishing

AB AB Agriculture, hunting, forestry and fishing

CDE Mining, quarrying, manufacturing, electricity, gas and water supply

C CDE Mining and quarrying

DA CDE Manufacture of food products, beverages and tobacco

DBC CDE Manufacture of textiles and textile products, leather and leather products

DD CDE Manufacture of wood and wood products

DE_21 CDE Manufacture of pulp, paper and paper products

DE_22 CDE Publishing and printing

DF CDE Manufacture of refined petroleum products, coke and nuclear fuel

DG CDE Manufacture of chemicals and chemical products

DH CDE Manufacture of rubber and plastic products

DI CDE Manufacture of non-metallic mineral products

DJ CDE Manufacture of basic metals and fabricated metal products

DK CDE Manufacture of machinery and equpment n.e.c.

DL CDE Manufacture of electrical and optical equipment

DM CDE Manufacture of transport equipment

DN CDE Manufacture n.e.c. and recycling

EE CDE Electricity, gas and water supply

F Construction

FF F Construction

GHI Trade, repair of motor vehicles and household goods, hotels and 

restaurants, transport, storage and communication
GG_50 GHI Sale, repair and maintenance of motor vehicles, service stations

GG_51 GHI Wholesale trade and commission trade

GG_52 GHI Retail trade, repair of household goods

HH GHI Hotels and restaurants

II GHI Transport and storage

II_64 GHI Post and telecommunicatios

JK Financial itermediation and insurance, real estate, renting, research and 

business activities
JJ JK Financial intermediation and insurance

KK_70 JK Real estate activities

KK_71_73

_74

JK Renting of machinery and equipment, research and development, other 

business activities

KK_72 JK Computer and related activities

LP Administration, compulsory social security, education, health and social 

work, other community, social and personal service activities
LL LP Administration, compulsory social security

MM LP Education

NN LP Health and social work

OO LP Other community, social and personal service activities

PP LP Household service activities  
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Annex 2.  Classifications of age and education in the datasets 

Classification according to education Classification according to age
Low-skilled (LS) Persons aged 15-29 (1)

Lower secondary or unknown Persons aged 15-19

Medium-skilled (MS) Persons aged 20-24

Matriculation examination Persons aged 25-29

Other secondary level education Persons aged 30-49 (2)

High-skilled (HS) Persons aged 30-34

Polytechnic degrees Persons aged 35-39

Lower university degree Persons aged 40-44

Higher university degree Persons aged 45-49

Licentiate and doctorate level degrees Persons aged 50 and over (3)

Persons aged 50-54

Persons aged 55-59

Persons aged 60-64

Pesrons aged 65-  
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Annex 3. First order distributions of employment statistics for the whole 

economy. 
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Annex 4. Changes in labour composition by aggregate industry level calculated 

from employment statistics 
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Annex 5. Distributions of gender, age and education for employees at the whole 

economy level calculated from employment statistics and LFS 
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Annex 6. Comparisons of labour compositions calculated from employment 

statistics and LFS at 6 aggregate industry levels 
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Annex 7. Comparisons of gender, age and education distributions in EU KLEMS 

and employment statistics  
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Annex 8. Graphical user interface for balancing the system of supply and use 

tables (SUT). 
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Annex 9. Analysis view of intermediate EMS inputs by industry 2003-2006 

 


