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In this research …

• The purpose was to analyse productivity levels and development in service industries.

• Industry-level analysis: trade (NACE Rev 2 code G), transport and storage (H), information and 
communication (J), financial and insurance activities (K), and professional, scientific and 
technical activities (M), with an emphasis on ICT and intangibles.

• Presenting data for European countries and partly the United States and Japan, at best for 1995-
2023. Sources: Eurostat, EU Klems. National accounts statistics.

• At the industry level, it is not possible to examine, for example, the significance of artificial intelligence 
or digitalization due to lack of data. Otherwise, investments have been divided into four groups.

• Growth accounting, where the dependent variable is labour productivity (value added/hours worked) 
and the independent variables are capital intensity and the education level of the workforce. Both the 
level of productivity and its change are examined.

• Kaitila, V. (2025). Service industries, capital intensity, and labour productivity. ETLA Working Papers 
No 127. https://pub.etla.fi/ETLA-Working-Papers-127.pdf

• Research financed by Business Finland. Part of a larger research programme ‘Boosting Productivity 
in Services through Digitalization.’
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General

• Without productivity growth, income levels and purchasing power will not increase. 

• The share of service sectors in GDP and employment is large and has increased over time.

• In line with theory, empirical research has found that investments support the development of 
labour productivity. Studies have been conducted at the level of national economy, at the industry 
level, and at the company level.

• Machinery, equipment, and means of transportation have long supported productivity development 
in primary production and industry.

• How about service sectors?

• Same thing. Generally, according to literature, digital transition, intangible investments, and 
investments in information and communication technology (ICT) are positively related to 
productivity growth. Similar results have also been obtained for artificial intelligence.

• In addition, important background factors include the level of education of the workforce, the entry 
and exit of companies from the market (creative destruction), level of competition, the functioning 
of product and labour markets, and the efficient reallocation of capital and labour.

• However, excessive and/or misdirected investments do not help labour productivity and reduce 
capital productivity.
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Productivity, 
selected countries

Sources: Eurostat, OECD, Inklaar et al. (2023), 
and own calculations.
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Sources: Eurostat, OECD, Inklaar et al. (2023), 
and own calculations.
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selected countries
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ICT and intangible capital intensity vs. 
labour productivity level 2021

• Higher labour productivity 

is associated with higher 

capital intensity.

• ICT and IPP (intellectual 

property products: R&D + 

computer software and 

databases)

• The data are also 

affected by what firms 

(sub-industries) dominate 

within each industry.

Note: Labour productivity and net capital stock per hours worked in euros at 2015 prices.
Sources: Eurostat and own calculations.

Productivity Productivity

ICT and IPP capital stock to hours worked ratio ICT and IPP capital stock to hours worked ratio

Trade Transportation and storage
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ICT and intangible capital 
intensity vs. labour 
productivity level 2021

ProductivityProductivity

Productivity

ICT and IPP capital stock to hours worked ratio

ICT and IPP capital stock to hours worked ratio

ICT and IPP capital stock to hours worked ratio

Professional, scientific and 
technical activities

Information and 
communication

Financial and insurance 
activities

Note: Labour productivity and net capital stock per 
hours worked in euros at 2015 prices.
Sources: Eurostat and own calculations.
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Estimation
Following Timmer et al. (2010), the volume of value added Y in industry i is a function f of capital K, labour L
(hours and labour composition or ‘quality’), and technology T:

with a Cobb-Douglas production function. Jumping till the end, we have the change in labour productivity (Y/H) in 
log terms as

i.e. the sum of TFP growth, capital deepening (stock per labour input H), and changes in labour composition; and 
productivity levels accordingly.

ICT capital stock includes computer hardware and telecommunications equipment. RD is research and 
development. SWDB includes computer software and databases. Together, RD and SWDB are intellectual 
property products (IPP).

Other capital stock includes everything else, i.e. construction capital, machinery and equipment, and transport 
equipment.

Labour quality is determined as the share of the highly skilled in employment (hours worked). These data are 
from EU KLEMS.

EU + Norway

 ( ), ,i i i i iY f K L T=

, , , , ,ln ln ln ln ln ln lnY Y ICT Y RD Y SWDB Y other Y

i i ICT i i RD i i SWDB i i other i i L i iy A v k v k v k v k v LC =  +  +  +  +  + 
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ICT and IPP

Also including OECD STRI data 

(Services trade restrictiveness 

index): higher productivity –

higher restrictions.
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Negative lagged 

productivity implies 

catching up.
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Pre vs. post-financial 
crisis: Some differences
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Results
• In the entire data set, productivity and capital intensity are positively associated. Also, all capital items separately.

• By industry (not shown above):

• Traditional fixed capital and ICT intensity are always positively associated with the level of productivity.

• This is also generally the case for R&D intensity.

• Software and databases are also important in the information and communication sector (as well as the financial 
sector).

• Education level is positively associated with the level of productivity.

• Productivity growth and capital deepening are positively associated in the entire data set. Traditional fixed capital in 
general, and software and databases in almost all specifications.

• By industry, positive associations:

• ICT deepening: especially trade and information and communication

• Software and databases: information and communication (as well as the financial sector)

• R&D deepening: professional, scientific and technical activities

• Catching up: productivity has grown faster when productivity levels have been lower, after capital deepening has been 
controlled for.

• Investments in education and, among other things, in the functioning of 
competition and markets are important at the national and EU levels.
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