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TO THE READER

Motivated by the Recommendation of the Council of the European Union’s on the
establishment of National Productivity Boards, the Finnish Government issued a decree in
June 2018 to establish a Productivity Board in Finland. This recommendation was justified
by poor potential for economic growth in Europe, poor competitiveness, the downward
trend in potential output growth which underlies it, and the need to coordinate
productivity measures in the euro area.

The Finnish Productivity Board is an independent and autonomous expert body that
operates in conjunction with the Ministry of Finance, however without being part of
its organisation. The task of the Productivity Board is to monitor the development

of productivity and competitiveness in the Finnish economy, produce independent
assessments of it, and publish an annual productivity and competitiveness report.

The members of the Finnish Productivity Board were appointed by the Government for
a term running from 1 September 2018 until 30 August 2021. The Board is chaired by
Docent Markku Stenborg (Ph.D.), Senior Ministerial Adviser at the Ministry of Finance.
Its other members are Professor Mika Maliranta (Ph.D.), Director at the Labour Institute
for Economic Research; llkka Kiema (Ph.D., Soc.Sc.D.), Research Coordinator and Chief of
Forecasting at the Labour Institute for Economic Research; and Janne Huovari (M.Soc.
Sc.), Forecasting Director at Pellervo Economic Research PTT. Furthermore, the Ministry
of Finance's HGSE (Helsinki Graduate School of Economics) trainee Peter ElImgren has
contributed to this report: Chapter 4.4 is based on his analysis.

The Board's first report was published in spring 2019. This third report focuses especially
on the productivity impacts of innovation, resource allocation and the functioning of
Finnish markets.
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1 Introduction

The first report of the Finnish Productivity Board (Finnish Productivity Board, 2019)
examined productivity and the second report considered (Finnish Productivity Board,
2020) competitiveness across a broad front. This third report focuses on the functioning of
markets from the productivity perspective. We especially look into innovation incentives,
corporate sector dynamics, creative destruction, and the significance of resource
allocation. In addition, we also review recent productivity development and sources of
productivity as well as comment on policy actions that promote productivity.

1.1 Comparing labour productivity and total factor
productivity

First, we take a look at productivity development and competitiveness at the level of
national accounts. Figures 1.1 and 1.2 compare labour productivity (GDP or value added
per working hour) in Finland and its key reference countries. The figures are based on
the OECD Labour Market and Productivity Statistics Database, in which each country’s
GDP is purchasing-power adjusted (USD in 2010) to ensure that the countries’ figures are
comparable.

Figure 1.1 shows that labour productivity in Finland (GDP per working hour) is lower than
in the top-ranking countries. The figure also shows that the average productivity growth
in Finland was faster than in the reference countries between 1970 and 2007 but started
to decline around the time of the financial crisis and since then the average productivity
growth has been very slow.

In 2020, labour productivity in Finland, and also in other countries, was affected

by changes in the sectoral structure caused by the COVID-19 pandemic. As labour
productivity varies across different sectors, the restrictions that were applied to only
certain sectors during the crisis and the temporary decline in demand especially in service
sectors changed average labour productivity. For the time being, it is still difficult to assess
the extent to which the COVID-19 pandemic caused such lasting changes in the sectoral
structure that would affect labour productivity permanently.
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Figure 1.1.  Volume of GDP per working hour, USD 2010, purchasing power parity (PPP).
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Figure 1.2, Labour productivity compared to the United States.

130 4

110~

Index, USA = 100
©
o

704

50 . i T T T T
1970 1980 1990 2000 2010 2020
=== Finland === France === |taly Spain === Switzerland
=== Denmark === Germany === Netherlands Sweden === USA

Source: Macrobond, OECD

10



PUBLICATIONS OF THE MINISTRY OF FINANCE 2021:68

Figure 1.2 compares Finland and its reference countries to the United States. It shows that
while Finland was closing the gap to the leading countries in terms of productivity, this
development stalled before the financial crisis. For further details, we refer to the 2019
report (Productivity Board, 2019), which contains an extensive overview of productivity
growth and the way it has come to a halt, among other things. However, it can be

stated that the financial crisis was not the reason for the stagnating productivity growth
and the fact that Finland could no longer catch up. Some of Finland’s exceptionally

rapid productivity development in the 1990s and 2000s and the exceptionally poor
development of productivity after 2007 are explained by difficulties faced by the
electronics industry, differences between countries in sector structure development, and
Finland’s very slow adaptation to the permanent shock that hit the electronics industry.

In Chapter 2, we take a closer look at development by focusing on value added in

the corporate sector. At the level of the entire national economy, the comparison of
productivity is complicated by factors such as the varying role of the public sector in
different countries. In the public sector, it is difficult to determine value added as there
usually is no market for these services. Another measurement-related problem is that the
impacts of public-sector production are often indirect. Teaching, for example, produces
hardly any measurable value added but a very large part of the actual value added arises
from the fact that in the future, an educated person can produce more value added than an
uneducated person. The third problem associated with measuring productivity is how to
take quality into account. In market services, it is easier to take higher quality into account:
the customer is ready to pay more for a higher-quality solution. This means that higher
quality has a direct impact on value added. In the public sector, the improvement of quality
has both direct and indirect impacts, and the latter are nearly impossible to measure.

Sources of long-term productivity growth can be sought by applying two complementary
perspectives. On the one hand, in the neoclassical growth theory, technological
development is assumed to be exogenous (having an external cause). On the other hand,
in the newer theory of innovation-based growth, technological development is assumed
to be endogenous (having an internal cause). In an analysis based on the neoclassical
growth theory, growth in productivity is examined empirically using the so-called growth
accounting. Suitable data for this accounting include aggregate statistics, which are
obtained from such sources as national accounts data (see Finnish Productivity Board,
2019, Chapter 4). Instead, the empirical applications of the theory of innovation-based
growth use so-called micro-data obtained at the firm or site level.

Growth in labour productivity is caused by three main factors:

1. growth in capital intensity (capital per working hour)
2. change in the quality of labour input and
3. total factor productivity (TFP).

1
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The more and better machines, equipment and other capital an employee has available

to them, the more output they will produce per hour. Similarly, the more skilled the
employee is, the more output they will produce in an hour. Total factor productivity is a
residual term of the growth accounting function. It concerns the part of growth in labour
productivity that cannot be explained by changes in capital intensity and the quality of
labour input. As total factor productivity increases, more output can be produced with the
same quantity and quality of labour and capital inputs. In addition to the residual term
approach, total factor productivity can also be measured directly. This has two advantages:
the analysis is not based on equilibrium assumptions, which combine several data feeds
into one index, and the growth rate of total factor productivity can be divided directly into
indicators of efficiency change and technological development, for example.

In the long term, roughly two thirds of the growth in labour productivity can be explained
by growth in total factor productivity (Aghion & Howitt, 2007). Total factor productivity

is also the most important factor explaining differences in standards of living between
countries (Jones, 2016; Klenow & Rodriguez-Clare, 1997). It is often interpreted as
technological development, but in that case, technology must be understood in a very
broad sense.

Figures 1.3 and 1.4 compare the development of total factor productivity in the market
sector’ in 1997-2007 and 2007-2017. On the basis of the figures, the growth of total factor
productivity in Finland was very strong in 1997-2007 and exceptionally poor in 2007-
2017.1n 2017, total factor productivity still remained below its 2007 level. In Chapter 2, we
look into the significance of innovation and market dynamics for total factor productivity,
among other things. In Chapter 3, our topics include, for example, innovation and the
renewal and dynamics of the corporate sector, as viewed on the basis of the OECD

data, and in Chapter 4, we divide the development of total factor productivity into the
efficiency of resource allocation and technological development by applying state-of-the-
art economics research methods to Finnish data.

The use of so-called micro-data obtained at the firm or site level improves our
understanding of innovation, productivity, firms’ profits and the labour income share,
among other things. This report emphasises the use of these firm-specific data in
examining productivity.

1 Thefigures are based on the EU KLEMS data http://www.euklems.net/. In the data, the market
sector is defined to consist of NACE2 categories excluding L (Real estate activities), O (Public
administration etc.), P (Education), Q (Human health and social work activities), T (Activities of
households as employers) and U (Activities of extraterritorial organisations and bodies).

12
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Aggregate data, such as sector-specific data, may convey a misleading picture of the
development that takes place within the sector and between firms. For example, the
increase in a sector’s combined profits does not necessarily mean the weakening of
competition. The phenomenon may have resulted from factors such as the reallocation
of activities within the sector, with more profitable firms gaining a larger share of the
sector’s market. Similarly, the aggregate labour income share may decrease while at the
corporate level labour income share increases. This happens when firms with a low labour
income share grow faster than firms with a high share. This kind of impact cannot be
distinguished in aggregate data.

Figure 1.3.  Growth in total factor productivity in 1997-2007, market sector, 1997 = 100.
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Figure 1.4.  Growth in total factor productivity in 20072017, market sector, 2007 = 100.
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1.2 Competitiveness

Long-term structural growth competitiveness and short-term price competitiveness (see
Finnish Productivity Board, 2020) are important factors for a successful export sector.
Figure 1.5 compares development in the volume of exports of goods in Finland and
certain other countries to the trend in world imports. The proportion of world imports has
been scaled to 100 in 1995 in the figure. The figure shows that Finland increased its market
share from the 1990s until 2008, after which the market share took a downward turn. A
number of developed economies have experienced the same as Sweden: exports of goods
are developing at a slower pace than world imports, as parts of production have been
relocated to China and other emerging economies. Germany and countries such as Spain
demonstrate that this development is not inevitable; however, Germany’s market share
had already fallen previously.

Figure 1.5.  Development in the market share of exports of goods, 1995 = 100, HP-filtered trend.
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Figure 1.6 shows the exports of Finnish industry by sector. The electronics industry’s
exports of goods never recovered from the global shock that hit the Finnish supply.

The paper industry also suffers from a decline in global newsprint and fine paper
consumption, which the increased demand for paperboard and pulp has struggled to
compensate for. Other sectors of industry have finally managed to exceed the peak year of
2008 in their exports.

Figure 1.6.  Volume of exports of goods by sector, HP-filtered trend.

125

100 x I

754

50

Index, 2008 = 100

254

2010 2015 2020

=== Paper industry === |CT industry === Other industry

Source: Statistics Finland, Macrobond

Figure 1.7 compares development in the exports of services in Finland and Sweden using
the 1990s recession as the baseline. Finnish exports of services have done relatively well
since the 1990s and particularly well in recent years before the COVID-19 pandemic.
Service exports have not suffered from the weakening of competitiveness to the same
extent as the exports of goods. In recent years, the largest single item in exports of
services has been ICT services, which accounted for over 36 per cent of the service exports
in 2019. Some of the positive development in service exports and the negative trend

in exports of goods is also explained by changes in statistical practices, as part of ICT
production has been transferred from the category of goods to services. However, the
exports of services are still only worth about one half of the value of goods exports.

16
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Figure 1.7.  Volume of service exports in Finland and Sweden in 1990-2020.
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The assessment of price competitiveness or cost competitiveness consists of the
comparison of the development of export prices, labour costs and productivity. Several
indicators have been proposed for cost competitiveness but, for Finland, the most
important of them have usually developed into the same direction. One of the key
indicators is labour costs per the value of production, or the so-called relative real unit
labour costs. A specific set of countries, or individual countries, can be used as a reference
point for this indicator. The real unit labour costs increase when labour productivity
declines in relation to a competitor country, the price of labour goes up, or the price of
production goes down; in other words, the terms of trade deteriorate. An increase in
unit labour costs means that the relative profitability of production has deteriorated.
Consequently, it is an inverse indicator of profitability.

Chapter 5 discusses competitiveness in more detail. It should be kept in mind that

the policy actions taken to deal with the COVID-19 pandemic have complicated the
measurement of price competitiveness.

17
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Figure 1.8 sums up Finland’s export success in comparison to world imports and reference
countries. Until 2007, Finland'’s overall export performance was excellent, and the exports
grew on average faster than world imports. Since that year, Finland has been lagging
behind due to difficulties affecting the exports of goods; in recent years before the

COVID-19 pandemic, however, exports of services enabled Finland to catch up with world
imports.

Figure 1.8.  Volume of world imports of goods and services and the exports of certain countries, 2007 = 100.
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2 Labour productivity in the corporate
sector

2.1 Theories about productivity gaps between countries

When looking at labour productivity, it is important to pay attention to both the level

of productivity and the development of productivity. In the review of the level of
productivity, the natural choice is to use other countries in a similar position as the
reference point. For Finland, good reference points are the Nordic countries and other
wealthy economies. The reason is that the level of productivity influences both the cost
competitiveness of the national economy and the relative standard of living. The former is
significant for how well the firms operating in Finland succeed in international trade and
the latter for how attractive Finland is as a place of residence.

The level of productivity is an interesting phenomenon also because it influences
productivity growth or at least the preconditions for growth. The traditional neoclassical
growth theory states that the low level of labour productivity in a national economy in
relation to other countries is due, first and foremost, to the country in question having less
capital per labour input than other countries. According to the theory, more investments
are made in low-productivity countries than in high-productivity countries. As a result, the
productivity growth rate in low-productivity countries is faster than in high-productivity
countries. This means that convergence of productivity levels takes place; in other words,
productivity gaps between countries become narrower.

The newer, Schumpeterian economic growth literature emphasising the significance

of innovation activities draws attention to the point that productivity gaps between
countries are explained not only by capital but also by the level of technology: in some
countries, the average level of productivity is lower than in the leading countries because
the firms in the country in question use on average less advanced technology than those
in the leading countries (Aghion & Howitt, 2009). Productivity gaps between countries
become narrower when cutting-edge technological information spreads from the leading
countries into lower-productivity countries.

However, this literature emphasises the fact that technology transfer from the leading
countries to the countries trying to close the gap does not happen automatically.
Technology is not solely easy-to-adopt ‘formulas’ Even imitating cutting-edge technology
requires technology and development investments. The more these investments are made

19
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in a national economy, the more frequently the adoption of new technology is successful
and the closer the level of technology and productivity in the economy’s firms is to that of
the internationally leading firms — and the more competitive and prosperous the national
economy is.

According to the theory, in a state of equilibrium, each national economy has a certain level
of productivity in relation to the international leaders in productivity. The relative level of
productivity is influenced by the extent of incentives and preconditions that firms have for
investing in research and development. Influencing factors include, for incentives, the level
of competition and the taxation of profits and, for preconditions, the amount and quality of
educated labour force. If a national economy happens to suffer a so-called negative shock,
its relative productivity may temporarily fall under the equilibrium level. Nevertheless, after
this the level of productivity starts to converge towards the equilibrium again.

However, the theory points out that in some countries, incentives or preconditions for
technology and development investments may be practically non-existent, in other words,
there is no (or hardly any) imitation of technology. These countries may constantly be
lagging behind in productivity in relation to the leading countries. In a sense, such countries
form their own ‘club; hence the term ‘club convergence model' Although the country’s
relative productivity starts to converge towards the equilibrium again after the shock, it

is possible that some sets of countries are constantly lagging more and more behind the
leading countries.

According to the theory, productivity gaps between countries are also influenced by the
speed of development among the leaders in technology: the faster the technological
development, the further the leaders have on average proceeded before a certain firm
or sector has succeeded in imitation. In other words, the acceleration of technological
development leads to an increase in relative productivity gaps between countries.

2.2 Labour productivity development in the corporate
sector

Figure 2.1 shows the development of labour productivity in the corporate sector in Finland
and some reference countries.? The figure illustrates the levels of productivity with the
reference point being the level of labour productivity in the United States in 2005 (United

2 The values given for the labour productivity levels for 2005 are based the University of Groningen'’s
database (https://www.rug.nl/ggdc/productivity/pld ; cf. Inklaar & Timmer, 2014). For other years, the
estimates are obtained by extrapolating labour productivity in 2005 on the basis of the databases of
Eurostat, the OECD and the Bureau of Labor Statistics (United States).
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States in 2005 = 100). The figure uses a relative (logarithmic) scale, which means that the
differences in the slopes of the lines in the graph indicate differences in productivity growth
rates at different times and between different countries. If the gap between two countries
becomes narrower, it means that the relative productivity gap between them decreases.

Figure 2.1.  Labour productivity in the business sector, (United States 2005 = 100).
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Source: Eurostat, OECD, BLS, Inklaar & Timmer (2014), Finnish Productivity Board.

As arule, the United States has been a leading country in productivity in 1980-2020. It can
also be seen that Finland was closing the relative gap until the early 2000s. After that, this
development came to a halt, and after 2008, the gap between the United States and in
Finland in relative productivity started to widen.

Figure 2.2 shows the development of relative labour productivity in Finland even more
clearly. Looking at the figure, it seems that the ‘equilibrium productivity’ of the Finnish
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corporate sector is at approximately 80 per cent of the level of the leading countries.
This level was exceeded somewhat in Nokia’s heyday in 2000-2008 but after that, it has
dropped to 75 per cent — roughly to the same level as in the mid-1990s.

Figure 2.2.  Relative levels of labour productivity, United States = 100.
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Source: Eurostat, OECD, BLS, Inklaar & Timmer (2014), Finnish Productivity Board.

On the basis of the figure, Denmark has risen to a level of roughly five percentage points
below the United States but this should perhaps be taken with a pinch of salt due to
reasons that will be discussed more in Chapter 2.3. In Sweden, relative labour productivity
is at the moment about 90 per cent, as it was already some 15 years ago. Relative labour
productivity in Germany and France has been on average about 15 percentage points
behind the United States for the past ten years, or roughly 10 percentage points ahead

of Finland. Spain and Italy clearly bring up the rear. Their labour productivity has been
lagging on average 40 percentage points behind the United States for the past 15 years.
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Figure 2.1 also shows that in the United states, the growth of labour productivity accelerated
after the mid-1990s and then slowed down again after the early 2000s. Research on US
productivity has determined that this acceleration of productivity growth can be explained,
first and foremost, by successful ICT adoption: productivity growth accelerated above all in
the sectors where the use of this technology was particularly intensive.

These same sectors also seemed to be the ones where productivity growth waned most
clearly (see Fernald, 2015). The figure also shows that once the ICT transformation began,
all other European countries apart from Finland and Sweden started to lag behind when
compared to the United States. At that time, Finland and Sweden managed to keep up
with the US development and, unlike Finland, Sweden still seems to do so.

Figure 2.2 also illustrates the exceptionality of productivity development in 2020: in all
countries in the figure, labour productivity decreased when compared to the United States
and the decline was especially sharp in France and Spain. Figure 2.3 compares last year’s
labour productivity development in the corporate sector in the countries under review

to the average development in the preceding five years. In addition, the figure shows the
GDP change in 2020 as it can be considered indicative of the scope of the damage that the
COVID-19 pandemic caused to the national economy in various countries.

The figure shows that labour productivity development in Finland in 2020 did not
essentially differ from the average of the preceding years. In two other countries that
suffered least from the pandemic — in Sweden and Denmark - the growth of labour
productivity has been slower than in the preceding five years on average. In Spain,

the country worst hit by the pandemic, labour productivity decreased by as much as
four percentage points, but in Italy, labour productivity grew faster than in the preceding
years on average, 1.7 percentage points.

The COVID-19 crisis has differed from ordinary financial crises in so far that during it, the
sector structure in economy has also changed in some sectors due to the restrictions
especially set on service sectors and due to consumer behaviour changes resulting from
the pandemic. Productivity changes caused by such reasons are of a temporary nature and
will result in equivalent changes in the opposite direction in the next few years but, for the
time being, their contribution to the changes shown in Figure 2.3 is difficult to assess.

From the economic policy point of view, a crucial question is: What factors lock
productivity in the Finnish corporate sector to under 80 per cent in relation to the leading
countries and to approximately 10 per cent below Germany and France? What factors
could explain why Denmark and Sweden have succeeded in rising to a new level, even to
the group of the leading countries? The Schumpeterian growth theory suggests paying
attention to factors that influence the development of the most advanced technologies
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and their adoption in the national economy. According to the theory, solutions should
be sought in innovation, education and competition policy. However, to get a clearer
overview, it is also useful to look into productivity gaps and development at the more
detailed sector level, by reviewing the situation separately in manufacturing and private
services, for example.

Figure 2.3.  Labour productivity development in the corporate sector in 2020 and in the preceding five
years and GDP growth in 2020.
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2.3 Manufacturing

Figure 2.4 shows the development of labour productivity in manufacturing. We can see
how Finland first made a huge productivity leap and caught up with the leading countries
by 2000 and then broke away from the pack. The internationally high level of productivity
in the 2000s resulted primarily from the rise of the electronics industry. Its productivity
was extremely high and its share of production grew exceptionally large in Finland.
Finland remained at the top until the early 2010s. After that, Finland has still been slightly
ahead of Sweden, Germany and France.
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Development in Denmark, as shown in the figure, seems downright suspicious. Another
sign of the unreliability of these results is that the country’s figures vary a great deal in
different sources due to significant retrospective corrections. As manufacturing is an
important part of the entire corporate sector, suspicion also arises regarding how reliable
the reviews of the entire Danish corporate sector presented above are. On the other hand,
labour productivity in the United States perhaps seems somewhat surprisingly low in
relation to Finland and other leading European countries.

Figure 2.4.  Labour productivity in manufacturing, logarithmic conversion, United States 2005 = 100.
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2.4 Private services

Figure 2.5 shows labour productivity in private services. The United States has been a

clear productivity leader in this sector in 1995-2020. Sweden has been reducing the gap
vigorously throughout the entire review period. The gap between Finland and the United
States was approximately 30 percentage points in 2000 and Finland has not been able to
catch up - in fact, the gap has rather been widening. It seems that Finland’s ‘equilibrium
productivity’in private services is at perhaps roughly 65 per cent of the level of the leading
countries.

Figure 2.5.  Labour productivity in private services, logarithmic conversion, United States 2005 = 100.
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The surprisingly weak productivity of Finnish service sectors is analysed in more detail in
Figure 2.6, showing the situation in six private service sectors. Real estate activities and
financial and insurance activities were excluded from the analysis.

In the three most traditional service sectors — wholesale and retail trade, transportation
and storage, and accommodation and food service activities — Finland’s development has
quite closely resembled that of Germany and the United States. Labour productivity in
these sectors is now weaker in Finland than in Denmark and Sweden.

In professional, scientific and technical activities, labour productivity has decreased for a
large part of the review period in all comparison countries apart from Sweden. Somewhat
surprisingly, when it comes to labour productivity in this sector as well as in information
and communication and administrative and support service activities, Finland is at the
bottom of the ranking.

Figure 2.6.  Labour productivity in some main private service sectors.
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3 Innovations and the functioning of
markets’

3.1 Competition, innovations and creative destruction

3.1.1 Paradigm shift in growth research

In the traditional economic growth paradigm, technological development is determined
exogenously, or by external factors outside the model. In this paradigm, innovations
that advance technology come like ‘manna from heaven’ The paradigm is based on the
so-called neoclassical growth model, the most famous version of which was introduced
by Robert Solow (Solow, 1956), who was later awarded the Nobel Prize in Economic
Sciences. In addition to the pace of technological development being determined by
external factors outside the model, it assumed that competition is perfect. In other
words, the model does not state that (perfect) competition would be good for economic
growth but that it is a basic assumption on which the neoclassical growth model is

built. If the intention is to understand factors that influence innovations and especially
the significance of competition, the economic growth paradigm that is based on the
neoclassical model does not seem a very fruitful framework for thinking. Furthermore,
all firms are assumed to be the same so the model is not suitable for determining the
significance of entrepreneurship or innovators for economic growth.

Even before Solow, the Austrian economist Joseph Schumpeter had contemplated

the fundamental factors of economic growth very perceptively. His first idea is that
economic growth is based on innovations and the spreading of information. The second
is that innovations require incentives and protection of ownership. The third idea is that
economic growth happens through so-called ‘creative destruction’ That is a process in
which new innovations replace old ones and, as a result, business operations and jobs
built on old innovations are destroyed. Thus, the idea is not that destruction would cause
creation but that creation also causes, as a by-product, destruction in the economy.

3 This chapter is mainly based on a textbook by Aghion and Howitt (2009) and a recently published
book by Aghion et al. (2021). The topic is also presented and discussed by Acemoglu (2009), Aghion
et al. (2014), Grossman and Helpman (1991), Hyytinen and Maliranta (2016), Klette and Kortum (2004),
and Takalo and Toivanen (2021), among others.
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3.1.2 Schumpeterian economic growth model

Schumpeter’s ideas seem reasonable. The problem was that he never formalised his
hypotheses, let alone tested them empirically. Consequently, the consistency and
explanatory power of the ideas could not be assessed reliably. Aghion and Howitt’s (1992)
article was an important turning point in economic growth research.

They formalised the ‘creative destruction’ model, which allows the incentives and
consequences of firms'innovation activities to be analysed theoretically. The model is an
innovation-based, endogenous creative destruction growth model, which is also called
the Schumpeterian economic growth model. The foundation for the new Schumpeterian
paradigm of economic growth research had thus been laid. It provides a theoretical
framework for modern theoretical and empirical research into economic growth.

In Aghion and Howitt's model, a firm that succeeds in its innovation activities achieves a
temporary monopoly and gains the resulting monopoly profits. These monopoly profits
served as the initial incentive when the firm decided on its investment in R&D activities.
The larger the profits on offer are, the more worthwhile it is for the firm to invest in R&D,
because the more the firm invests in R&D, the more likely it is that the development project
succeeds and the firm invents a new innovation and gets to benefit from monopoly profits.
In addition, the more innovations the firms in an economy make, the faster economic
growth is. However, when a successful innovator gains access to monopoly profits, earlier
innovators lose their monopoly profits and jobs are destroyed in their firms.

3.1.3 The impact of competition on innovation

The neoclassical growth theory and the first-generation innovation model were the two
opposite extremes as far as competition was concerned. As noted above, the former assumes
competition to be perfect. On the contrary, in the first creative destruction models, the larger
monopoly profits there are on offer for a successful innovator, or the less competition there
is, the brisker innovation is and the faster is the productivity growth of the economy.

From the point of view of economic policy and especially competition policy, the
conclusions of the first-generation innovation model seem striking. In the short term, the
promotion of competition may benefit consumers as lower product prices and higher
consumer surplus. However, the number of innovations decreases and economic growth
slows down. That would eventually hurt not only producers but also consumers.

The neoclassical growth theory and the first creative destruction model were the two

opposite extremes also in the sense that the former assumes that there are countless
identical firms on the market. Instead, in the first creative destruction models, there is
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only one firm on the market at each particular moment and, in due course, it will be
ousted by a firm that manages to make a new successful innovation.

Later creative destruction models were complemented to enable a better analysis of

the connection between competition and innovation. The assumption was that there is
competition between the firms operating on the market. To make the model as simple as
possible, it is assumed that there are two firms on the market at each particular moment
and that there can be two kinds of situations on the market.

Firstly, the firms can be on a technological par with one another, in other words, neither of
them gains exclusive access to monopoly profits. If competition between them is perfect,
they will compete themselves ‘to death’ so that both have zero profits. The other extreme
is that the neck-and-neck firms form a cartel. They price their products in consensus, as if
they formed a monopoly together, and share the profits in half. According to the model,
the level of competition can vary between these two extremes.

Secondly, two firms can be one after the other so that the leader is one innovation
step ahead of the follower. The leader has a monopoly and gains monopoly profits. The
follower barely survives and gains no profits.

By investing in R&D activities, a firm can, with certain likelihood, take one innovation step.
If it is a follower, a successful innovation enables it to get neck and neck with the other firm.
If competition is non-existent, in other words, the cartel operates at full force, the rising
firm gets half of the market’s monopoly profits instead of its earlier zero profits. In this
situation, lack of competition encourages the follower to innovate. The less competition
there is, or the more perfect the division of profits between the firms in the cartel is, the
higher additional profits the follower gains with successful innovation. And the higher
the potential profits are, the more the follower invests in R&D and the more frequently it
happens that the firms are neck and neck on the market and share the profits in harmony.
On the other hand, the tighter the situation between neck-and-neck firms is, the smaller
their profits are and the less incentives the follower has for reaching the other firm.

When the firms are neck and neck and share monopoly profits in half in harmony, in
other words, there is little competition, the firm can double its profits with a successful
innovation, which allows it to take the leading position and get monopoly profits in their
entirety. When competition is weak, both firms have at least some kind of stimulus to
innovate and thus increase their profits. What if competition between these neck-and-
neck firms is extremely high and their profits are nearly zero? In this situation, a successful
innovator increases its profits from nearly zero to monopoly profits in their entirety,
which is nearly double the increase when compared to the opposite extreme. Thus, when
competition between the neck-and-neck firms is extremely high, both have a particularly
high incentive to become the market leader and get all the profits.
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The model assumes that the follower is always one step behind the leader. If the leader
takes one innovation step, the follower is also assumed to proceed one step in its wake.
For this reason, the leader does not have innovation incentives. However, this is not
consistent with empirical findings - leaders also innovate. Later models have been
developed further to ensure that this characteristic is also modelled.

Above we could see that when competition increases (there are less profits for neck-and-
neck firms), the innovation activities of the follower decrease. Thus, competition has a
negative impact on the follower’s innovation activities. This can be called the Schumpeter
effect. On the other hand, when competition increases (there are less profits for neck-and-
neck firms), neck-and-neck firms have higher innovation incentives. This could be called
the escape competition effect. This applies to firms that are neck and neck to begin with.

Thus, an increase in competition has two kinds of impacts on innovation. The impact that
dominates at the level of national economy is determined by the situation in question.

If competition is low to begin with, followers have high incentives for innovating and
reaching the leader. However, neck-and-neck firms have only moderate incentives for
becoming the leader. As a result, on most markets, firms are neck and neck and relatively
few markets are in a state where firms are one after the other. When competition
increases, the neck-and-neck firms' willingness to innovate also increases. As these cases
are in majority, an increase in competition leads to an increase in innovation activities at
the level of the entire national economy.

What if competition in the market is high to begin with? What happens if competition
still increases? As stated above, when competition is extremely high, neck-and-neck
firms have high incentives for innovating and becoming the leader. For this reason, they
invest a lot in innovation and steps towards the lead are taken frequently. On the other
hand, the followers have relatively low incentives for reaching the leader. An increase in
competition does not increase the leader’s or the follower’s willingness to innovate. When
competition is high to begin with, on most markets, firms are one after the other. In this
kind of situation, the Schumpeter effect dominates and, consequently, an increase in
competition may decrease innovation when assessed from the perspective of the entire
national economy.

The above provides grounds for why, at the level of the national economy, there may be
a so-called inverted-U relationship between competition and innovation (Figure 3.1).
With low competition, an increase in competition increases innovation. However, the
higher the level of competition is, the smaller the increase in innovation resulting from an
increase in competition is. A peak can also be reached, after which an additional increase
in competition can even lead to a decrease in innovation.
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The formalised framework based on the above also helps assess in which situations

an increase in competition is likely to lead to an increase in innovation and in which
situations it is likely to lead to a decrease in innovation. On the basis of a theoretical
and empirical analysis, it can be deduced that usually competition increases innovation,
in other words, an increase in competition has a positive impact on the growth of
productivity and the national economy.

Figure3.1.  Inverted-U relationship between competition and innovations.
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Source: Adapted from the article by Aghion et al. (2005)

There has been a great deal of empirical research on the connection between innovation
and competition. Several studies have shown that an increase in competition leads to

an increase in innovation but this is not necessarily always the case (see e.g. Aghion et
al.,, 2021). In their article, Bloom et al. (2019, p. 178) came to the conclusion that greater
competition and trade openness typically increase innovation. An increase in innovation
occurs most surely in firms at or very near the frontier. On the other hand, as indicated by
theory and supported by empirical evidence, an increase in competition may discourage
followers and decrease their innovation (and likelihood to continue).
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3.1.4 The impact of competition on firms’ innovation activities and the
increase of productivity in the national economy
Above we looked at the connection between competition and innovation in the light of
modern growth research based on the Schumpeterian paradigm. As stated above, on the
basis of theoretical and empirical research, competition typically accelerates innovation
activities in firms — especially in those firms that are at or very near the technological
frontier. Successful innovation by a firm increases its productivity, in other words,
competition would seem to increase the growth of productivity in firms and, as a result, in
the national economy. This channel of impact is shown on the left in Figure 3.2.

Figure3.2.  Competition and the increase of productivity in the national economy.
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However, as stated above, competition and firms'innovation also lead to creative

destruction, a change of corporate and job structures that increases the productivity of
the national economy. In it, productive firms and jobs replace less productive ones. This
requires the reallocation of labour force and other production resources between firms
and their jobs. Part of the productivity impacts of competition and innovation take place
through this mechanism. This is shown on the right in the figure. If this mechanism is
disturbed, the productivity impacts of innovation activities on the national economy will
be postponed and become weaker.
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Weak creative destruction means that the national economy uses at each particular
moment on average less advanced technology than could be. In that case, the labour
productivity of the national economy in relation to the leading countries is lower

than it would be if resources are briskly reallocated from inefficient firms that use low-
productivity technology to efficient firms with better technology. Consequently, the
permanent differences in the relative productivity levels of countries, as shown in
Figures 2.1 and 2.2, can at least partly be explained by differences of creative destruction
between the countries.

The impact of competition on the reallocation of resources between firms is looked into
in more detail in the next chapter.

3.2 Assessment of innovation, competitive nature and
renewal in Finnish firms

3.2.1 Measuring competitive nature and renewal is important but
difficult

Below, we assess firms’innovation activities, the market’s competitive nature and renewal
in Finland by comparing its productivity development and business dynamics to those

of key reference countries. As stated above, in most cases, competition between firms
encourages innovation and the results of innovation activities are reflected not only on the
average productivity of different sectors but also on the dispersion of productivity between
firms. It was also noted above that, according to the Schumpeterian growth theory, firms
invest in R&D activities with the aim of creating a new innovation. A new innovation

leads to productivity exceeding that of other firms, which offers an opportunity to gain
monopoly profits and a strong market position and encourages to expand production.

Only some firms succeed in innovation, which can be seen as productivity gaps between
firms. Thus, wide productivity gaps can be a sign of intensive innovation activities. On
the other hand, wide productivity gaps can also be an indicator of competition being so
weak that also relatively inefficient firms survive on the market (see Leibenstein, 1966).
The exceptionally good profitability of firms may indicate that, due to lack of competition,
firms can use high margins in their pricing. Then again, as noted above, a firm’s high
margins can be explained by its supreme technology that has been developed with past
innovation investments. If market shares are concentrated to few firms, it may indicate
that some firms have a strong market position and competition is weak. On the other
hand, just like good profitability, a large market share may also be result of supreme
technology created with past innovation. A large market share in the domestic sector can
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thus be an imprecise indicator of competitive nature and its development as it does not
take into account the competitive pressure from other sectors or countries (Bonfiglioli et
al., 2021) or the local nature of competition (Rossi-Hansberg et al., 2021).

As described above, indicators for the dispersion of productivity, the profitability of
different sectors and concentration should be interpreted with due discretion from many
different perspectives. They may be inadequate or even misleading tools for measuring
competition with special interest in innovation and its incentives. Indicators related

to the renewal of economy play a key role here. Even if static indicators showed high
profitability and concentration of sectors, it does not necessarily mean that there is cause
for concern if dynamic indicators simultaneously show that there is strong renewal in
sectors and economy. In addition to static indicators, dynamic indicators are also needed
(see Vickers, 1995; Berry et al.,, 2019; Aghion et al., 2021).

3.2.2 Data

The following analyses are based on the calculations made by the OECD for this report, which
use two extensive databases (MultiProd, version 1 and DynEmp, version 3). The databases
contain a large amount of indicators regarding firms (productivity, profitability, size, age,
sector etc.), business structures (number of firms, dispersion of productivity between firms,
market structure etc.) and business dynamics (new and departing firms, growth of new

firms, young firms’employment share etc.). In addition to assessing the successfulness of
innovation activities, these indicators can also be used in the indirect assessment of the
market’s competitive nature from both a static and a dynamic perspective.

The indicators have been calculated on the basis of the corporate data of the Member
States participating in projects, using the same methods developed in the OECD.

To improve the comparability of the results, the aim has been to use as consistent
specifications as possible in the calculations. The indicators have been calculated for

a fairly long period (since 2003), which makes it possible to assess trends and ensures
that business cycle fluctuations do not interfere with comparisons too much. Data come
from many countries, ensuring that Finland has a sufficiently broad and representative
reference group. The country group used as the reference point in the following analyses
consists of the following countries: Sweden, Norway, Belgium, France and Portugal. The
group of countries was largely determined by the available data.

The analyses use a classification in which sectors are divided into four groups: 1) digital
industry 2) digital services, 3) non-digital industry and 4) non-digital services. The
classification is based on the sectors as shown in Table 3.1. It is based on the analyses
made in the OECD’s DynEmp project (see Calvino et al., 2018)
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Digital industry

Computers and
electronics

Machinery and
equipment

Means of transport
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(lassification of sectors

Digital services

Telecommunications

Legal affairs and
accounting

Scientific research
Marketing

Administrative and

support service activities

Non-digital industry

Beverages and
tobacco

Textiles and clothes

Sawn timber and
paper
Chemicals

Medicinal products

Rubber and plastic

Metal products
Electrical equipment

Furniture etc.

Non-digital services
Wholesale and retail
trade

Transport and storage

Accommodation and food
service activities

Media

3.2.3 Consequences of innovation activities: productivity

Figure 3.3 shows the development of labour productivity in Finland in 2004-2012 in

the four sectors described above. The reference country group consists of Sweden,
Norway, Belgium, France and Portugal. We can see that in digital manufacturing, Finland’s
development compared to the reference countries has been downright dramatic

until 2007, after which Finland’s labour productivity plummeted exceptionally steeply. In

recent years, productivity has again increased.

The findings regarding non-digital manufacturing are interesting: we see that in that

sector, Finland’s development started to lag behind the reference countries after 2007.

Still in 2012, Finland was behind the reference countries if the year 2004 is used as the

baseline. In non-digital services, significant fluctuations have taken place but all in all,

Finland’s development has been roughly in line with that of the reference countries during

the period under review.

However, the findings related to digital services are somewhat striking. In the reference

countries, labour productivity development has been very modest during the period
under review, but in Finland, labour productivity has sunk both in absolute terms and in
relation to the reference countries.
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Figure 3.3.  Labour productivity development in four sectors, 2004 = 0%. Reference countries: Sweden,
Norway, Belgium, France and Portugal.
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Source: OECD’s MultiProd project, http://oe.cd/multiprod, June 2021

The labour productivity comparisons above are directly founded on the calculations
based on corporate data. Corporate data have one advantage when compared to
national accounts data: output and input figures come from the same units, which in
itself increases the accuracy of productivity measurement. Namely, the output and

input figures in national accounts are sometimes assessed separately using several
different complementary data sources. This provides a more comprehensive overview of
production and employment. In addition, this facilitates ensuring that production figures
are consistent with income and expense figures, which is important for national accounts
as a whole. However, there is the risk that the statistical figures about production and
labour input are not optimally in line. As a result, output and input figures are not
necessarily always comparable, which causes imprecision in productivity indicators (see
van Ark, 1993, pp. 62-64).
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On the other hand, the corporate data used here have deficiencies. The country group

is so limited that the available reference group is not ideal for assessing Finland’s
development. Furthermore, the most recent figures are not available, which complicates
the assessment and interpretation of development. Due to reviewing and complementing,
calculations have also been made with the aid of official statistical data. This offer the

opportunity to assess three aspects:

1. Is productivity development similar on the basis of the alternative data
source?

2. Isthe reference country group used in the analysis based on corporate data
representative?

3. What does development look like over a longer term?

In addition, the analysis based on accounts data also uses two alternative reference

groups.

Figure 3.4 shows these alternative calculations for 1995-2019. To facilitate comparison,
the figure uses the same reference point as the calculations made on the basis of the
OECD's corporate data: the reference year 2004. It is a natural reference point also
because, on the basis of the calculations in Chapter 2, Finland seems to have been closer
to its ‘equilibrium productivity’at that time than in 2007 or 1995, for example.

38



PUBLICATIONS OF THE MINISTRY OF FINANCE 2021:68

Figure 3.4.  Labour productivity development in four sectors, index 2004 = 100. Reference countries 1:
France, Belgium, Austria, Italy, Netherlands. Reference countries 2: Sweden, Norway, France, Belgium, Austria,

Italy, Netherlands, Germany, Spain, Portugal. Reference countries OECD: Sweden, Norway, France, Belgium,
Portugal.
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Source: Eurostat, OECD, Inklaar & Timmer (2014), Finnish Productivity Board.
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Essentially, the calculations based on accounts data confirm the above findings based on
the corporate data. The alternative reference country groups seem fairly similar. However,
in digital and non-digital services, some differences can be seen between the alternative
reference groups in recent years. We can again see that in Finland’s digital manufacturing,
labour productivity first increased dramatically until 2007 and then plummeted steeply.
In non-digital services, development has been more or less similar as in the reference
countries. These calculations based on official accounts data also indicate how Finland’s
labour productivity has sunk in digital services both in absolute terms and in relation to
the reference countries. These calculations also show how Finland’s labour productivity in
non-digital manufacturingfell in relation to the other countries after 2007. On the other
hand, these calculations complement the findings above: in non-digital manufacturing,
Finland has in recent years done an excellent job in closing the gap caused by its earlier
plummet.

All'in all, it seems that these OECD corporate data offer a good starting point for a more
thorough and profound assessment of productivity development.

3.2.4 Dispersion of labour productivity between firms

The figures in the previous section described the development of average productivity
(weighted with labour input, to be more specific). The averages hide the dispersion of
productivity between firms. This is the topic that we will now focus on. The indicator used
is the proportion of productivity in high-productivity (more specifically: their productivity
level is at the 90th percentile of the productivity dispersion) and low-productivity (at the
10th percentile) firms. For example, if the indicator is 3, it means that the high-productivity
firm's productivity is three times the low-productivity firm’s productivity.

Figure 3.5 shows that the dispersion of productivity between firms is considerably larger
in the reference countries than in Finland. In digital services, the dispersion difference
between Finland and the reference countries is particularly large. In digital services in the
reference countries, the productivity of the high-productivity firms was nearly nine times
that of the low-productivity firms in 2011-2012. In Finland, the corresponding proportion
was a little less than four.
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Figure 3.5.  Dispersion of labour productivity (proportion of high-productivity and low-productivity
firms). A high-productivity firm refers to a firm at the 90th percentile of the productivity dispersion and a low-
productivity to a firm at the 10th percentile.

2003-2004 2011-2012

percent

0-

Source: OECD’s MultiProd project, http://oe.cd/multiprod, June 2021

The results are interesting when we bear in mind how significantly the average
productivity of Finnish firms has decreased in comparison to the reference countries,

in particular in digital services. The results suggest that Finland has been lagging

behind other countries first and foremost because Finland lacks high-productivity firms,
not because Finland would have many low-productivity firms. As exceptionally high
productivity is often associated with radical innovation, one explanation for the above
findings might be that in digital services in Finland, firms have invested less in ambitious
innovation projects than firms in other countries.

Itis also interesting to compare these results to digital industry. As we know, Finland
succeeded in this sector excellently especially before 2007. In this sector, too, Finland’s
dispersion of productivity is smaller than in the reference countries. However, the
difference when compared to the dispersion of productivity in the reference countries
is not as significant as in digital services. The best firms in Finland’s digital industry were
certainly among the leading firms internationally. On the other hand, Finland probably
lacked low-productivity firms, which explains why the dispersion of productivity is
smaller than in the reference countries.
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3.2.5 Market concentration

The market’s competitive nature is often measured by how concentrated production

is, or how large the share of production covered by the largest firms is. In this section,
concentration is measured by looking at the top 10% firms’ share of production (see
Figure 3.6). We can see that in Finland, the markets are more concentrated than in the
reference countries in all sectors apart from digital services. This finding is interesting as
it is precisely in digital services where Finland’s development has been especially weak
when compared to the reference countries. Above we could also see that in the reference
countries, also the dispersion of productivity in this sector was notably larger than in
Finland. One interpretation of these findings is that Finland has lacked high-productivity
firms, to which production (and employment) could have concentrated naturally.

Instead, in digital industry, the Finnish market has been particularly concentrated. In this
case, concentration would seem to be a consequence of favourable development rather
than an obstacle to it. Finland has witnessed the emergence of high-productivity firms,
to which production has concentrated strongly. On the other hand, it is possible that at
the same time, low-productivity firms have disappeared in Finland and, as a result, the
dispersion of productivity has not become very extensive.

Figure 3.6.  Market share of the top 10% firms, %.
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3.2.6 Renewal of business structures

As noted in Chapter 3.2.1, in order to verify interpretations, it is important that static
indicators of production performance, dispersion and concentration are complemented
with dynamic indicators. The market entry of new firms is an integral part of the renewal
of economy and the growth of productivity. On the other hand, their average productivity
is typically lower than that of firms that already are on the market. Many new firms cease
to operate soon after their market entry. In the new firms that survive on the market,

new productive jobs emerge, which starts gradually show as stronger productivity in the
sectors.

This is an important element in the mechanism, in which labour input and production
concentrate to firms that have a high level of technology and productivity (Hyytinen &
Maliranta, 2013). Studies show that jobs and new production emerge especially in young
firms (see e.g. Haltiwanger et al,, 2013, Haltiwanger et al., 2017; Maliranta & Hurri, 2017).

Figure 3.7 compares the percentages of market entry of new firms and Figure 3.8
compares the percentages of market exit. We can see that in Finland, both percentages
are lower than in the reference countries, in other words, there is less churn of firms on
the market in Finland. In general, the churn difference between Finland and the reference
countries is especially clear in both digital and non-digital services. In digital industry, the
difference is smaller.
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Figure3.7.  Market entry of new firms, %
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Figure 3.8. Market exit of firms, %
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Figure 3.9 looks at growth of new firms five years after their market entry. We can see

that in firms that entered the market in 2004, growth has been particularly weak when
compared to the reference countries and this applies to both digital and non-digital
industry. On the other hand, in digital and non-digital services, growth of firms that
entered the market in Finland in 2004 does not differ significantly from the reference
countries. The same can be seen when looking at firms that entered the market in 2010 so
it seems that in this regard, dynamics in the service sectors has remained good. In digital
industry, growth of new firms seems to have picked up after the financial crisis.

Figure3.9.  Employment growth five years after the market entry.
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Figure 3.10 shows the employment share of firms that were established less than six

years ago in four sectors. This indicator suggests that in general, there has been more
production renewal in Finland than in the reference countries. The difference in favour of
Finland is especially significant in digital industry. In digital services, renewal intensity in
Finland has been roughly similar to that of the reference countries. However, in non-digital
services, Finland’s renewal intensity has fallen below the level of the reference countries.

Figure 3.10.  Employment share of firms that were established less than six years ago, %.
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3.2.7 Summary

As a summary, we can conclude that it seems that the intensity of labour market dynamics
as such is not a problem. This is in line with the estimates presented in the Finnish
Productivity Board’s previous report, which indicated that in Finland, the renewal of job
structures in manufacturing and services is at least at the same level as in the United
States (Finnish Productivity Board, 2020, Figure 3.8). Even if churn of firms on the market is
lower than in the reference countries, growth after market entry in Finland is not weaker
than in the reference countries, at least not significantly weaker. The employment shares
of young firms are also similar to those of the reference countries, which is also a sign of
the renewal of economy.
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The Finnish market is clearly more concentrated to few firms than in the reference
countries. This kind of concentration can be a threat to the functionality of competition
over a long term (Philippon, 2019). On the other hand, there is less cause for concern if
dynamic indicators show that there is constant production renewal at the firm level; at
least some signs of this could be seen above.

In Finland, the dispersion of productivity between firms is clearly smaller than in the
reference countries. In Chapter 4 below, we can see that in Finland, the dispersion of
productivity between firms has been clearly smaller than in Sweden (see Figure 4.1).

The findings suggest that Finland’s problem is not necessarily that there are many low-
productivity firms but that we lack high-productivity firms. In this case, attention should
be paid to innovation activities and especially development projects aiming at radical
innovations. If innovation activities do no generate high-productivity business operations,
there are limited possibilities to reallocate labour input so that it strengthens productivity.

The Finnish Productivity Board’s 2019 report drew attention to the point that in

Finland, the change of business structures that strengthens labour productivity was
weak in the early 2000s when compared to earlier years or Sweden. At that time, signs
of the intensifying of Finland’s productivity micro-dynamics could be seen both in
manufacturing and services. At this stage, we can note that the results cannot, or at least
not yet, be seen as desired, especially in digital services, despite the fact that ICT service
sectors, for example, have seen a significant increase in research and development
investments, as was pointed out in the Finnish Productivity Board 2019 report.
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4 Total factor productivity and resource
allocation efficiency

4.1 Introduction

Sources of long-term productivity growth can be sought by applying two complementary
perspectives. In the neoclassical growth theory, technological development is assumed

to be exogenous (having an external cause). In the analysis, growth in productivity

is examined empirically using the so-called growth accounting. Suitable data for this
accounting include aggregate statistics, which are obtained from such sources as

national accounts data (see Finnish Productivity Board, 2019, Chapter 4). In the theory

of innovation-based growth, technological development is assumed to be endogenous
(having an internal cause). Its empirical applications use so-called micro-data obtained at
the firm or site level.

Growth in labour productivity is caused by three main factors: 1) growth in capital
intensity (capital per working hour), 2) change in the quality of labour input and 3) total
factor productivity (TFP) (output in relation to total labour and capital inputs). The more
and better machines, equipment and other capital an employee has available to them,
the more output they will produce per hour. Similarly, the more skilled the employee is,
the more output they will produce in an hour. Total factor productivity is a residual term of
the growth accounting formula. It concerns the part of growth in labour productivity that
cannot be explained by changes in capital intensity and the quality of labour input. As
total factor productivity increases, more output can be obtained with the same quantity
and quality of labour and capital inputs.

In addition to the residual term approach, total factor productivity can also be measured
directly (Fare et al., 1994; Griffith et al., 2004). For example, Krliger (2003) calculates

total factor productivity with the aid of the Malmquist index and nonparametric data
envelopment analysis (DEA). This has two advantages: the analysis is not based on
equilibrium assumptions, which combine several data feeds into one index, and the
growth rate of total factor productivity can be divided directly into indicators of efficiency
change and technological development, for example. For example, Haider et al. (2021)
divide total factor productivity into catching-up and innovation and look into how R&D,
international trade, ICT and catching-up influence total factor productivity.
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In the long term, roughly two thirds of the growth in labour productivity can be explained
by growth in total factor productivity (Aghion & Howitt, 2007). Total factor productivity

is also the most important factor explaining differences in standards of living between
countries (Jones, 2016; Klenow & Rodriguez-Clare, 1997).

The change in total factor productivity is often also used as an indicator of technological
change. Since it is a residual term, technology should be understood in a very broad
sense in this context. Another finding that speaks in favour of a broad interpretation is
the negative development of total factor productivity during a recession, for example. It is
difficult to understand how technology as such could weaken.

In addition to providing incentives that promote renewal, another task of markets is to
allocate the resources of economy to different uses. What is essential for productivity is
the ability of capital and labour markets to allocate the resources to their best use. Next,
we will look into what recent literature has to say on resource allocation efficiency. Box

1in Chapter 4.4 describes a state of the art economics method in more detail. With this
method, the development of total factor productivity can be more specifically divided into
the change in allocation and the contribution of technology. In Chapter 4.4, this method is
applied to Finland by using Statistics Finland’s Business Register data.

4.2 The impact of resource allocation on total factor
productivity

Recent expanding research literature tries to give a more profound understanding of total
factor productivity and its development, rather than just categorise it as a residual. Firm-
level or site-level data may provide a better understanding of total factor productivity
than macro-level statistics. A significant finding is [that at the aggregate level, there are
very significant differences in productivity even within very narrowly defined sectors.

This indicates that firms and sites are heterogenous. Heterogeneity cannot be taken into
account with methods that use macro-level aggregate statistics. Use of aggregate data
might convey an inaccurate picture of the underlying reasons of development and lead to
wrong policy recommendations.

One of the great insights provided by the literature is that misallocation at the micro
level may be seen as weak total factor productivity at the aggregate level. In principle,
this is easy to understand: if low-productivity sites get a larger share of working hours,
the productivity of the entire economy is lower than if high-productivity sites get a larger
share of working hours. However, studying and measuring this matter requires deeper
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delving into resource allocation at the firm or site level and more detailed theoretical and
empirical modelling.

With the aid of site-level input use and production data, recent literature looks into how
good resource allocation is or how misallocation impairs productivity, profitability and
salaries in different sectors and in the national economy. Baily et al. (1992), Foster et al.
(2008), Hsieh and Klenow (2009) and Restuccia and Rogerson (2008) are examples of early
analyses, which showed how a better allocation of labour and capital would improve
productivity and standard of living. Hopenhayn (2014) and Restuccia and Rogerson (2013,
2017), among others, provide early reviews of this literature.

Allocation may be poor statically, in which case resources have been misallocated: low-
productivity firms produce too large a share of the national economy’s production and
high-productivity firms too small a share. Allocation may be poor dynamically, in which
case it has a negative impact, from the point of view of productivity growth, on firms’R&D
and other investments and market entry decisions.

Reasons for misallocation mentioned in the literature include, for example, poor
regulation (such as land use planning as a factor restricting the availability of labour force,
and influencing technological choices with political guidance); tax and subsidy policy that
depends on the size of the firm or influences firms’ growth appetite; discrimination against
certain population groups; deficiencies in competition and market entry; and various
frictions and deficiencies in labour and capital markets. It is also possible that resources
are misallocated within a firm to protect jobs, for example, (e.g. Schmitz, 2005) but in this
section, we focus on allocation between firms or sites.

The classical idea is that the overall economic impacts of market deficiencies would

be very small. For example, Harberger (1954) estimates that the impact of the wedge
created by lack of competition would be significantly less than 1 per cent of the GDP in
the United States. This might have led to the persistence of the idea that the functionality
of commodity, capital or labour market or bottlenecks preventing the improvement of
resource allocation would have only a minor significance for productivity and wellbeing.

Since then, the idea has been frequently dismissed, and, for example, more recently in a
cutting-edge economics study by Bagaee and Farhi (2020). They estimate the aggregate-
level impact that is larger by two orders of magnitude (see Box 1 in Chapter 4.4). The
explanation of this significantly larger impact is that

1. the wedges caused by distortions are significantly larger within a sector than
between sectors and
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2. there are better opportunities to reallocate inputs within a sector than
between sectors.

3. In addition, distortions intensify in value chains as products from many firms
are used as inputs in other firms.

Hsieh and Klenow (2009) use indirect modelling to show that the misallocation of

inputs, caused by wedges, and nonoptimal firm sizes have a major impact on total factor
productivity. For example, Hsieh and Moretti (2019) concluded that in the United States,
poor land use regulation and planning cut approximately one third of potential economic
growth in 1964-2009.

According to Da-Rocha et al. (2019), firing costs reduce total factor productivity both
statically, by allocating resources less efficiently, and dynamically, by distorting firms’
incentives for growing. Davis and Haltiwanger (2019) provide evidence about how young
firms in the United States have been facing increasing difficulties in obtaining external
financing, which has slowed down resource reallocation that supports growth.

De Locker et al. (2020) also provide evidence that wedges and allocation impacts
resulting from market power have caused significant macroeconomic impacts. In their
study focusing on capital allocation, David and Venkateswaran (2019) provide evidence
that in the United States, only a small portion of the negative productivity impact of
imperfections comes from capital adjustment costs or uncertainty and the largest impact
comes from firm-specific factors, first and foremost firms' heterogeneity, the reasons of
which are not explained in the study. On the other hand, Peters (2020) provides evidence
the most significant impact of pricing power and misallocation comes primarily through
market dynamics, not through static misallocation. According to this, the most efficient
policy for both good allocation and productivity growth is to promote firms’access to the
market and remove obstacles to market entry.

In this line of research, the key method is to examine the wedge between the value of
marginal costs and the value of marginal product with the aid of site-level of firm-level
data. The wedge is then explained by one or a few distortions or frictions that prevent the
improvement of economy’s static or dynamic efficiency. However, in reality, we live in a
so-called ‘second-best’ economy, where there may be several sources that cause the values
of marginal product and marginal costs not to meet. In this case, a single factor’s impact
revealed by a study may overestimate the overall economic significance of that factor. On
the other hand, individual distortions may act against each other, in which case the impact
obtained in the study may also underestimate the impact of the said factor.
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The national economy and firms encounter shocks with asymmetrical impacts. Shocks
may be, among other things, innovations entering the market or new firms that impair
the profitability of traditional players. For example, innovations and new players in digital
technology have led to the deterioration of the opportunities in many firms relying on
older technology and their exit from the market. Shocks may also be structural changes
in global demand, which change the opportunities of different products and services to
succeed on the market. For example, global demand for newsprint and fine paper has
roughly halved from its peak at the turn of the millennium, while at the same time, global
consumption of packaging materials and pulp has doubled.

As a result of shocks, capital and labour may be in uses that are not optimal from the
productivity point of view. Different kinds of frictions and obstacles slow down the
functioning of market dynamics and the reallocation of capital and labour to better uses.
With labour market and industrial policy, for example, the frictions and obstacles can be
removed or their impacts can be mitigated.

4.3 Allocative efficiency in Finland

An earlier method called the Olley-Pakes approach (Olley & Pakes, 1996) divides
productivity development into two components: on the one hand, the change of the
firm's average productivity and, the covariance of the firm’s employment share and
productivity on the other. The latter is an indicator of allocative efficiency: it increases

if more productive firms get a larger share of labour. By using the MultiProd database
developed at the OECD (Berlingieri et al., 2017) and the Olley-Pakes approach, the OECD
(2020) shows that Finland’s allocative efficiency is lower than that of the other Nordic
countries (Figure 4.1).
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Figure 4.1.  Labour productivity in industrial production by component, 2011 (USD 1,000, purchasing-
power adjusted, 2005 prices).
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Figure4.2.  Productivity growth by component, %.
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Figure 4.2 shows the decomposition of productivity growth and labour shares as the
averages of the first two decades of the millennium. In the figure, the intra-industry effect
is the contrafactual productivity growth that would have been realised if labour had not
shifted from one sector to another. The shift effect is the part of productivity change
caused purely by the net shift of labour from one sector to another. A positive (negative)
shift effect means that labour has moved to a sector that has higher (lower) original
productivity.

The interaction component comprises the change in the labour share and productivity
of each sector. Its negative impact means that productivity has increased in diminishing
sectors and decreased in growing sectors. Consequently, reasons for poorer resource
allocation in Finland would include, among other things, the fact that low-productivity
sectors have received larger shares of labour than before.

In Finland, resource allocation is poorer than in the other Nordic countries and has

evidently deteriorated further in the 2010s. Chapter 4.4 analyses resource allocation
change and productivity impacts in more detail.
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4.4 Developments in allocative efficiency in Finland*

4,41 Introduction

The private sector’s total factor productivity grew fairly quickly in Finland from the
beginning of the 2000s until 2008 (see Chapter 2.2 above). The financial crisis in 2007-
2009 was a significant turning point, after which total factor productivity took a downward
turn. This downward trend continued until 2015, after which total factor productivity
finally started to grow.

For interpreting economic development and drawing economic policy conclusions, it is
important to have a more detailed picture of the factors that explain the growth of total
factor productivity and its developments. Total factor productivity is often considered
the growth impact of technology, due to which more output may be obtained from a
given numbe of inputs. However, a more appropriate interpretation is that total factor
productivity development is influenced by technological development.

Total factor productivity can be influenced by many other factors in addition to
technology. One significant impact can arise from resource allocation, as briefly
described in Chapter 4.3 above. If part of resources are used by firms that do not fully
use the production opportunities offered by technology, economy does not reach its full
potential productivity. Why would these firms not use their production opportunities
fully? Reasons could include, for example, lack of competition in product or production
factor markets. A firm with market power wishes to increase prices to gain mark-ups,
which naturally reduces demand and production. The term ‘mark-up’ refers to profits
that exceed normal return on capital and that a firm would gain in circumstances where
competition functions well.

4.4.2 Technology and allocative efficiency as factors of total factor
productivity

In this chapter, the development of Finland’s total factor productivity is divided into
changes in both allocation and the residual. Therefore, changes in the residual this

case may be interpreted as purely the impact of technology. Consequently, the total
factor productivity of the national economy can grow as a result of both technological
development and an increase in allocative efficiency. Allocative efficiency increases when
the resources of the economy (labour and capital inputs) are reallocated between firms so
that more productive firms get a larger share of these resources.

4 This chapter is based on the work of the Ministry of Finance’s trainee Peter ElImgren in the Helsinki
GSE traineeship programme.
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The decomposition of total factor productivity growth into a technological component
and an allocative efficiency component is a challenging task both theoretically and
empirically. At the moment, the decomposition developed by Bagaee and Farhi (2020)
(see Box 1 in Chapter 4.4) can be considered as one of the most advanced methods.

What is essential for wellbeing and cost competitiveness in the national economy is,
first and foremost, total factor productivity growth. However, from the point of view of
economic policy conclusions and the anticipation of future development, it is useful to
know what has been the significance of technological development, on the one hand,
and what has been the significance of allocative efficiency, on the other. Especially if the
slow growth of total factor productivity is explained by a weak development of allocative
efficiency, attention should be paid to measures that can resolve potential deficiencies
in or obstacles to the functioning of commodity, capital and labour markets. This allows
the situation to be improved even relatively quickly. Instead, the means of public
authorities to promote technological development are demanding and give results
with a considerable delay. On the other hand, the direct and indirect impacts of the
improvement of technology are long-lasting.

4.4.3 Allocative efficiency development in Finland

Figure 4.3 shows the decomposition of the cumulative growth of total factor productivity
into changes in allocative efficiency and changes in the residual. The residual should here
be interpreted as the impact of technology.

In the figure, we can see that the allocative efficiency decreased in the early 2000s in
Finland’s corporate sector. The cumulative decreasing impact on total factor productivity
until 2010 was a little less than four per cent. A turn for the better took place roughly in the
early 2010s. From 2010 to 2018, the improvement of allocative efficiency had increased
total factor productivity by approximately two per cent.

Thus, the deterioration of allocative efficiency slowed down the impact of technological
development on the growth of total factor productivity and the GDP in the first decade of
the 2000s. After this, the improvement of allocative efficiency has slightly complemented
the growth impact of technological development.
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Figure4.3.  Total factor productivity and its components: allocative efficiency and technology, change (%).
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Source: Calculations based on Statistics Finland’s financial statements data and national accounts.
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Itis interesting to compare the results obtained with this decomposition regarding the
components of total factor productivity development to the results of the site-level
decomposition of labour productivity. Figure 4.4 shows the impact of worker reallocation
between sites that continue to operate on the development of labour productivity in

the corporate sector. Even though the method and productivity indicators are different,
both indicators convey a very similar picture of the development of allocative efficiency
in Finland'’s corporate sector: allocative efficiency decreased after the beginning of the
2000s and continued to decline until the years of the financial crisis, after which it started
to improve again.

Figure 4.4.  Worker reallocation between sites that has a strengthening impact on labour productivity, %.
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Source: Productivity decomposition calculations based on Statistics Finland’s financial statements statistics data.
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Labour productivity decomposition has been made separately for manufacturing and
private services (see Figure 4.5). As the figure shows, in manufacturing, worker reallocation
between sites that has a strengthening impact on labour productivity has in general been
clearly stronger than in private services; however, in both sectors, a positive turn can be
seen in the years of the financial crisis.

Figure 4.5.  Worker reallocation between sites that has a strengthening impact on labour productivity.
Manufacturing and private services, %.
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Source: Calculations based on Statistics Finland's financial statements data.

4.4.4 Labourincome share development

The results of the decomposition of total factor productivity can also be compared to

the results that Bagaee and Farhi (2020) obtained with US data. In the United States, the
change of allocative efficiency in 1996-2014 has clearly supported GDP growth. The
result may seem surprising as the statistics show that the profits of the entire corporate
sector have, as a rule, been growing during this period, which is often interpreted as a
sign of a decrease in competition in the markets. However, this kind of statistical indicator
may convey a misleading picture of the market’s competitive nature and dynamics.
Nevertheless, a more detailed analysis based on corporate data reveals that the growth of
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profitability that can be seen at the overall corporate level is explained to a great extent by
the fact the most profitable firms have grown more strongly than other firms (see Autor et
al., 2020). Instead, in the US firms (‘within firms’), profitability growth has been moderate.

Similarly, at the aggregate level, the labour income share in the United States has
decreased strongly between 1967 and 2012. However, the labour income share at a
median site has simultaneously increased. This paradox is explained by the fact that
during this period, labour has transferred to firms in which the labour income share is
lower than average and the capital income share is higher than average. In addition, the
labour income share declined even further in these firms when they grew. When the
labour income share is divided into the average change, the faster growth of low-income-
share firms and the correlation between these two, it can be noted that the negative
correlation explains practically the entire decrease of the income share (Kehrig and
Vincent, 2021). Here, too, the aggregate-level view might convey an inaccurate picture of
the underlying reasons of development and lead to wrong policy recommendations.

Analyses made with Finnish firm-level data convey a similar picture of the situation. The
decomposition by Bockerman and Maliranta (2012) indicates that even though the labour
income share has declined at the level of the entire corporate sector (at the expense of
the capital income share), the labour income shares at the firm level have in general been
increasing. Firms with a low labour income share (and high profitability) have increased
their market shares, which translates into a lower labour income share at the level of the
entire corporate sector.

Maliranta and Maattanen (2018) studied the development of the profitability of different
sectors with a similar firm-level decomposition. In their analysis, industries had been
divided into four groups according to their technology level and the decomposition of
firm-level profitability had been conducted separately for these four groups. The change
of business structures that strengthens the industry’s profitability was clearly strongest

in the industries at the highest technolog level and clearly weakest in the industries at
the lowest technology level. In the industries at the highest technology level, profitability
typically decreases as the firm’s lifecycle advances. Instead, in the industries at the lowest
technology level, firms’ profitability is more stable during the lifecycle.

The results can be interpreted so that they are explained by creative destruction
associated with a high technology level (and innovation) and the related dynamic
competition (e.g. Vickers, 1995, and Audretsch et al., 2001). Firms that have been
successful in their innovation activities get a chance to enjoy exceptionally good
profitability. They grow and increase their market shares. At the same time, the profitability
of other firms on the market typically declines and they lose their market shares. Such
firm-level decompositions of profitability change describe the competitive nature of
sectors in a dynamic sense (see also Aghion et al., 2021, pp. 55-57 and 64-67).
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An allocation calculation in which the impact of firms that manufacture computers and
electronic and optical products was eliminated was also prepared for this report. This
was done on the basis of the assumption that the mark-ups of the sector’s firms are in
line with the average of all other firms. It seems that the electronics industry contributed
to the decline of the allocative efficiency especially after the financial crisis. However,
the impact of the electronics industry on the national economy’s allocative efficiency is
clearly positive in the last years of the period under review.

4.4.5 Connection between allocative efficiency and profits

The allocative efficiency calculation described above is based on the assumption that
the only distortions in economy originate from imperfect competition and can be seen
in firms" mark-ups (a more detailed description of Bagaee and Farhi’s (2020) method can
be found in Box 1). This makes the connection between allocative efficiency and profits
especially interesting and important.

Intuitively, one could think that allocative efficiency and mark-ups had a negative
correlation. If mark-ups increase when everything else remains constant, this would
suggest the weakening of competition, in which case resources would have been
allocated in a manner that decreases efficiency. However, in the United States, both
allocative efficiency and mark-ups have increased during the past few decades. Allocative
efficiency and the weighted mark-ups of economy turn out to have a positive correlation
both in Finland and in the United States. What is the reason for this?

We will now look into this connection in slightly more detail for Finland. Figure 4.6

(left panel) shows the annual changes in firms’ weighted total mark-ups and allocative
efficiency. The right panel of the figure shows how a linear interdependency can be
established for the variables in question. The change in average mark-ups explains half of
the change in allocative efficiency. It seems that allocative efficiency and mark-ups have a
clear positive correlation.
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Figure 4.6.  Connection between allocative efficiency and mark-ups.
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4.4.5.1 Division of mark-ups into within and between components

The change in mark-ups can also be calculated separately according to the origin of the

change (Bagaee & Farhi, 2020, p. 42). If firms on average increase their mark-ups over
time, the change happens within firms, which is called the within component of mark-

ups. Similarly, the between component of mark-ups increases when firms that have a high

(low) level of profits, compared to other firms, increase (decrease) their market shares.

The connection between these components with the allocative efficiency can be seen in

Figure 4.7.
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Figure4.7.  Connection between allocative efficiency and mark-up components.
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It seems that especially the between component correlates weakly with allocative
efficiency, with the exception of the last years of the period under review. The changes in
allocative efficiency and the between component do not have a statistically significant
connection either. Instead, the connection between the within component and allocative
efficiency seems to be stronger, at least in the beginning of the period under review. The
change in the allocative efficiency and the within component also have a clearly positive
and statistically significant connection.

4.4.5.2 Profits and business cycles have a strong correlation

To which extent do business cycles influence the correlation between allocative efficiency
and mark-ups? The positive connection described above may be due to the fact that
business cycles influence both allocative efficiency and mark-ups. Do firms’ mark-ups
increase during an economic boom while at the same time more intensive market activity
directs resources to more efficient use?

We will now look at the correlation of the within and between components of mark-

ups and the growth of the national economy’s production volume. In the development

of profits, there is some variation that cannot be directly explained by business cycles.
However, it is clear that business cycles influence profits. This can be seen especially in the
within component, which has a positive correlation with the change in real value added
(Table 4.1). An increase of one percentage point in the growth rate of the production
volume increases profits’ within component by approximately 0.22 percentage points.
This suggests that mark-ups tend to increase when the business cycle is improving and
decrease when the cycle is going downwards.

Nevertheless, a similar connection cannot be seen in the between component. Instead,
the impact of business cycles on the within component is weaker and potentially even
negative. It would seem that business cycles do not really influence profits through market
shares.
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Table 4.1. Firm-level mark-up components and the business cycle

Change in mark-ups

Within component Between component
Intercept -0.005 ** 0.003 ***
(0.002) (0.001)
Change in real value added 0.217 *** -0.044 **
(0.061) (0.021)
Number of observations (years) 33 33
R 29.1% 12.3%

Standard errors are shown in parentheses. ***p <0.01**p<0.05

Figure 4.8 illustrates the connection between the within and between components and
business cycles, measured as the change of real value added. In addition, the figure shows
the within and between components predicted on the basis of the change of real value
added.

The within component predicted on the basis of the change of real value added is fairly
well in line with the actual within component. As we can see in the figure, the within
component can hardly be predicted on the basis of the change of real value added.
However, it seems that the within component rises during deep recessions, in the
beginning of the 1990s and during the financial crisis, for example. This is natural as during
recessions, many poorly profitable firms lose their market shares and even have to cease
to operate. This, in turn, reduces the market shares of low-profit firms, which leads to an
increase in the between component.
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Figure 4.8.  Business cycle fluctuation of firm-level mark-up components.
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4.4.5.3 Positive correlation between allocative efficiency and mark-ups

Finally, we will exclude the impact of business cycles on changes in mark-ups by
deducting changes in profit predicted with a simple linear regression model from the
real profit changes. The relation of average profits, with the impact of business cycles
excluded, to the change in allocative efficiency is shown in Figure 4.9. Even after the
impact of business cycles is excluded, allocative efficiency and profits have a clearly
positive correlation.

Figure 4.9.  Connection between allocative efficiency and mark-ups (the impact of business cycles
excluded).
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The positive correlation between the business cycles and profits does not mean that

an increase in mark-ups as such would lead to an improvement in allocative efficiency.
The positive correlation mainly indicates that, on average, productivity has improved
(declined) in connection with an increase (decrease) of mark-ups during the period under
review. When the within component of firms’ mark-ups increases, it is usually a sign of an
increase in firms'internal productivity. Similarly, business cycle fluctuations can be seen in
firms’internal profitability. On average, firms increase their margins during an economic
boom, whereas during a recession, firms’internal margins decrease. As poorly profitable
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exit the market or downsize their operations, total profitability does not necessarily
decline as clearly, in which case the impact of allocation on profitability strengthens.

However, it should be kept in mind that in this allocative efficiency calculation, mark-ups
have been calculated only in one way. Using Baqaee and Farhi’s (2020) method, mark-ups
can easily influence allocative efficiency. Therefore calculating allocative efficiency with
other mark-up assumptions may potentially affect the outcome. However, this would still
require further research.

Box 1. Method for dividing total factor productivity into
allocative efficiency and technology

Introduction

Total factor productivity is one of the key indicators of productivity. Simply
put, the growth of total factor productivity is that part of GDP growth that
cannot be explained with the growth of production inputs.

In other words, it is a growth residual, which is often called Solow residual
(Solow, 1957). Solow residual is known to have its weaknesses. The calculation
of the residual entails the assumptions that competition is perfect and
resources are divided efficiently in economy. If the assumptions do not hold
true, the residual cannot be calculated correctly with traditional methods.

In their recent study, Bagaee and Farhi (2020) created a total factor productivity
calculation method, which tries to take the inefficiencies of economy into
account. In their method, Bagaee and Farhi divide total factor productivity
change into two components: allocative efficiency and technological change.
This box provides a summary of Bagaee and Farhi’s method.

Intuition

In practice, economy functions inefficiently due to many reasons. A
significant factor is imperfect competition and the resulting distortions
caused by positive mark-ups.’ For example, if a sector has a one-firm
monopoly, the relative price in the sector increases and relative production
decreases in comparison to a situation in which the sector would have
perfect competition. In other words, the competitive situation influences
how much resources different sectors use. This is an essential observation
when looking into productivity.
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It can be shown that part of total factor productivity change comes in fact
from the change in allocative efficiency caused by market power.

Next, consider a simple example, in which one sector’s observed TFP
increases more than that of other sectors. If the reason is an improvement of
the competitive situation in this one sector so that the sector’s production
increases more than the use of capital and labour inputs, it means an
improvement in allocative efficiency. In that case, the ‘real’ total factor
productivity (let’s call it technology ) of the sector in question has not
increased as much as the sector’s TFP would lead to assume.

Bagaee and Farhi calculated that nearly half of the growth of total factor
productivity in the United States in 1997-2015 in fact results from the
improvement of allocative efficiency.

Allocative efficiency and productivity

When economy is efficient, TFP is calculated by deducting the weighted
increases of factors of production from GDP growth. The weight used is
typically the income shares of the factors of production. This productivity
value can also be reached through approximation. Hulten (1978)
demonstrates how total factor productivity can be determined as the sum of
individual producers'TFP growth by weighing each producer’s TFP growth
with a Domar weight?.

AlogY,- N logL,=\'AlogTFP, (1)

In this equation, Y.is the private sector’s value added, M, is the vector of the
income shares of the factors of production, L, is the vector containing the
factors of production and A», is the vector of the producers’ Domar weights.
As part of the producers’ output is used as intermediate products of other
firms, the productivity growth of individual producers should not be seen
only as macroeconomic TFP, but also as an increase in production factor
volumes. This is why the sum of the microeconomic TFP multipliers is more
than one in this equation. When the economy is efficient, resources are
constantly allocated efficiently so there are no changes taking place in the
allocative efficiency.
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When the economy is not efficient, total factor productivity cannot
similarly be summed up from individual producers’ weighted productivities
because changes may have taken place in resource allocation as a result

of productivity shock and mark-up changes. In other words, changes in
allocation usually also lead to production changes, which influence the
measured productivity.

When changes in allocative efficiency are also taken into account,
productivity can be divided in the following manner, as shown by Bagaee
and Farhi (2020):

AlogYy—A's logly =X A logAs + (~A'sAlog/s ~NAlogy), (2)

where . is a vector containing mark-ups and is a vector of cost-based Domar
weights for different sectors. The vector contains cost-based factor shares. As
there are imperfect competition and mark-ups in economy, or A't # A't, the
Solow residual will be distorted if it is calculated with the traditional method
using income shares.

With the aid of the formula above, total factor productivity can also be
divided into two components. First, —Xt’AlogAt on the right side of the
equation is the direct impact of technology, as described by Hulten (1978).
Second, the last terms on the right side, -A't Alog/A't-A'tAlogut, is the impact
of allocation changes on Solow residual in relation to the previous period. In
other words, to determine the (still unobserved) pure impact of technology,
allocative efficiency changes are deducted from the Solow residual.
Allocative efficiency change is directly influenced by changes in mark-

ups and in the shares of the factors of production. If A¢AlogA¢ < 0 reduces,

it means that resources are increasingly allocated towards sectors where
competition is weaker. However, the previous term already contains some
direct impacts of mark-up changes so they are eliminated with the formula’s
last term, /T’tAlogut .

Data requirements and calculation methods

Below, we will briefly look at the data requirements of the equation (2) and
the main characteristics of the calculation. The calculation needs total factor
productivity statistics from the private sector. In addition, it needs firm-level
data about profits and turnover as well as input-output statistics so that the
income- and cost-based Domar weights can be calculated. For Finland, all
these annual data have been available starting from 2000.
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Mark-ups can be calculated in many different ways. In our calculations, a
firm's mark-up is calculated by dividing turnover by turnover minus net
income3. The income-based Domar weights can be calculated directly from
the data. They are obtained by multiplying the sectors’ GDP shares with the
Leontief Inverse Matrix. To calculate the cost-based Domar weights, we need
to use mark-ups. In addition, the calculations assume that the only factors of
production in economy are labour and capital.

In the calculations, the factors of production are added to the input-output
table in the same manner as producers, with the difference that no inputs
are needed for ‘producing’ the factors of production. This is how we get the
vector A't, which can be interpreted as a vector of Domar weights for the
production factors.

If we assume that all firms in the same sector have identical production
functions but that their productivities and thus also mark-ups vary, the
Domar weights and the left side of the equation (2) can be calculated at the
sector level. Mark-ups, on the other hand, are calculated at the firm level.
However, the assumptions behind this calculation are fairly strong and
should be kept in mind in empirical reviews.

In our calculation, we deviate from Bagaee and Farhi’s (2020) calculation
method in that we use delay (instead of the future value of the variable)
when calculating mark-up changes and we do not use delay in the times
series in the graphs. In our opinion, the change corresponds better with
the content of equation (2) than the method used by Bagaee and Farhi.

We can see that this change does not have any major impact on the results
that Bagaee and Farhi obtained with the US data. However, when using the
Finnish data, the change is notable, which is why we decided to present the
results with the adjusted calculation method.

1 Bagaee and Farhi apply their theory under the assumption that imperfect
competition is the only distortion in economy and it is signified by mark-ups. These
mark-ups are a favourable object of analysis as they are relatively easy to determine
with the aid of corporate data. However, the theory can - at least in theory — be applied
with regard to other distortions.

2 The Domar weight for the producer i is calculated by dividing the producer i's total
production by the GDP.

3 Baqgaee and Farhi (2020) calculate mark-ups in three different ways. In their
calculations, the calculation method clearly, but not decisively, influences the
magnitude of the change in allocative efficiency.
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4.5 Summary

In Finland, resource allocation is weaker than in the other Nordic countries. This reduces
the total factor productivity of the national economy considerably. A significant
productivity impact is created by the wedges caused by distortions being larger within a
sector than between sectors. At the same time, there are better opportunities to reallocate
inputs within a sector than between sectors. In addition, distortions intensify in value
chains as products from many firms are used as inputs in other firms.

Allocative efficiency decreased in the early 2000s in Finland’s corporate sector. The
cumulative decreasing impact on total factor productivity until 2010 was a little less
than four per cent. A turn for the better took place roughly in the early 2010s. From 2010
to 2018, the improvement of allocative efficiency had increased total factor productivity
by approximately two per cent. The deterioration of allocative efficiency slowed down
the impact of technological development on the growth of total factor productivity

and the GDP in the first decade of the 2000s. After this, the improvement of allocative
efficiency has slightly complemented the growth impact of technological development.

The aggregate labour income share has decreased. At the same time, there has been a
general increase in the corporate labour income share. The explanation is that firms with
a low labour income share and good profitability have increased their market shares,
which translates into a lower aggregate labour income share.
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5 Cost competitiveness

5.1 Cost competitiveness in Finland

Cost competitiveness has a clear impact on economic growth and above all success

in export markets. However, defining and measuring cost competitiveness are not
unambiguous or simple tasks. The previous report of the Finnish Productivity Board
(Finnish Productivity Board, 2020) discussed cost competitiveness and its measurement in
more detail. In this report, we go through the recent development of cost competitiveness
with the aid of the most commonly used indicators.

Usually short-term cost competitiveness is measured with unit labour costs, or average
labour costs in proportion to labour productivity. Unit labour costs are typically

reviewed as indices and thus they do not describe the level of cost competitiveness,

only its change. In this case, the change is analysed in proportion to the change in other
countries and a unit labour cost change faster than in reference countries means that cost
competitiveness is declining. This proportional approach is usually applied in relation to
key trading partner countries at the same development level.

Unit labour costs can also be calculated in many ways. Below, we look at nominal relative
unit costs in own currency, in the same currency and as terms-of-trade adjusted as well as
real relative unit costs. Their developments differ from each other if production prices in
relation to other countries or exchange rates change considerably.
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Figure 5.1.  Relative unit labour costs of the entire Finnish economy calculated on the basis of the number
of employed persons. Calculated in relation to 16 key reference countries. Reference countries: BE, DK, DE, IE,
ES, FR, IT, NL, AT, SE, NO, PT, EL, US, JP and CH.
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Source: Eurostat, OECD, ECFIN, Finnish Productivity Board.

Figure 5.1 describes cost competitiveness with the aid of all these different indicators. In
recent years, the picture that different unit labour cost indicators have conveyed of cost
competitiveness development has been very uniform: cost competitiveness improved

in relation the reference countries. However, the improvement of cost competitiveness
stalled in 2017-2019. Last year, relative unit labour costs again decreased clearly. The
factors behind this decrease include the exceptional changes in production and working
hours caused by the COVID-19 crisis. Nevertheless, on the basis of the data regarding the
early 2021, relative unit labour costs are below the 2019 level even though production
has recovered.

Compared to the longer-term average, relative unit labour costs are now below the
average on all analysed indicators. This means that Finland’s cost competitiveness
is better than on average in 2000-2020. In terms of real unit labour costs, cost
competitiveness is even better than at any point since 1995.
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Figure 5.2.  Components of the same-currency relative nominal unit labour cost index: average relative
employee compensation, relative labour productivity and nominal effective exchange rate. Calculated in
relation to 16 key reference countries.
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Figure 5.2 shows the components of the same-currency relative nominal unit labour cost
index: average relative employee compensation, relative labour productivity and nominal
effective exchange rate. The fact that employee compensation has risen more slowly than
in the reference countries has improved price competitiveness constantly since 2012. The
decrease of relative employee compensation continued also in 2020. However, relative
productivity declined for a long time, until 2015, after which it has improve slightly but
not significantly. On the basis of cost competitiveness data, labour productivity increased
clearly in 2000. This differs from other productivity data of the report, which indicate that
labour productivity decreased marginally.

The difference is due to the fact that the cost competitiveness analysis used labour
productivity in the entire economy, not only the productivity of the easily measurable
private sector, and that this uses labour productivity calculated on the basis of the
number of employed persons, not working hours. The fact that the number of employed
persons is hardly significant for unit labour costs as employee compensation is also put in
proportion to the number of employees.
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5.2 Theimpact of the COVID-19 pandemic on
competitiveness indicators

The COVID-19 pandemic has influenced unit labour cost components and some caution
should be applied regarding the fluctuations of competitiveness indicators.

Figure 5.3.  Average employee compensation and labour productivity per working hour as well as nominal
unit labour costs in certain EU countries.
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The major fluctuations of cost competitiveness components shown in Figure 5.3 have
in part been influenced by temporary sector structure changes, too. This is especially
evident with regard to the strong labour productivity increase that took place in some
countries in the second quarter of 2020.

For example, when it comes to the sectors G-I (Wholesale and retail trade, Transportation
and storage, and Accommodation and food service activities), in which labour
productivity is below the average, their share of the working hours in the national
economy decreased in all countries under review during the second quarter of 2020.
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The change at that point was particularly dramatic in Spain, where labour productivity
increased more steeply than in any of the other countries, as shown in Figure 5.3, but
then also declined most drastically. In Spain, the share of the sectors G-I of working hours
declined by a fifth (6 percentage points from 30 per cent to approximately 24 per cent)
during last year’s second quarter without a corresponding decline in labour productivity
in the said sectors, which explains about 1.5 percentage points in the approximately
eight-per-cent temporary increase in labour productivity in the entire national economy,
as shown in the figure.

In general, some caution should be applied when looking at the data for 2020 even
though they are now based on the more reliable annual accounts data. During that year,
which was characterised by the COVID-19 pandemic, many countries made working
hours arrangements, which may have influenced statistical data about working hours or
employee compensation payable by firms.

Employee compensation per working hour increased last year. As a result, unit labour
costs also increased clearly in many EU countries as working hours were cut more than
wages and salaries. Instead, in Finland, employees were laid off temporarily, which meant
that wages and salaries were not paid either. Thus, employee compensation and unit
labour costs in Finland did not increase to the same extent as in many other countries.
However, the situation has returned to normal this year and there no longer is ‘excessive’
employee compensation per working hour.

Regardless, from 2019 to the second quarter of 2021, employee compensation has
increased in most countries more than in Finland. As Finland’s productivity development
has also been faster than in many reference countries this year, Finland’s unit labour costs
have increased less than in most reference countries during the COVID-19 crisis.
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6 Conclusions and policy recommendations

The key new findings and interpretations of this report are:

1. Productivity in the Finnish corporate sector is lagging behind the key
reference countries and the globally leading countries. It seems that the gap
to the leading countries cannot be closed without structural renewal.

2. The level of productivity varies extensively among firms. Finland lacks high-
productivity firms in relation to the key reference countries.

3. While labour productivity in manufacturing is at a healthy international level,
it still remains far behind the reference countries in many service sectors.

4. In some digital service sectors, productivity has decreased.

5. From the total factor productivity perspective, resource allocation is poorer in
Finland than in the reference countries. The most productive firms operate on
too small a scale considering the national economy.

6. Resource allocation deteriorated at the beginning of the 2000s. In net terms,
labour has moved away from highly productive sites to less productive ones.
Since then, resource allocation has improved slightly.

7. Although the aggregate labour income share has decreased, there has been
a general increase in the corporate labour income share. Firms with a low
labour income share and good profitability have increased their market
shares, which translates into a lower aggregate labour income share.

However, productivity development is the key to improving wellbeing and the standard
of living. Wellbeing is a multidimensional entity that cannot be summed up in one or

a few indicators. A policy action that promotes productivity can also affect wellbeing
through other mechanisms besides productivity. For example, higher productivity may
mean decreased use of natural resources, with indirect wellbeing benefits. Nevertheless,
the impacts arising through these other channels may also be detrimental to wellbeing.
Deregulation, for example, may improve productivity but have adverse effects on health.
When planning a policy action, composite indicators should not be relied on; instead,
policy-makers should strive to examine the impact of the action on competitiveness
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and productivity on the one hand, and its impacts on health, the environment and other
factors of wellbeing on the other, each one individually. This is the only way to achieve a
balanced political consideration of the actions’impacts.

The slow productivity growth in Finland is a key problem in terms of promoting wellbeing,
among other things. Most developed countries have experienced stalling productivity
growth for over a decade. In Finland, this decline has been somewhat stronger than usual.
This is partly explained by the fact that Finland has experienced stronger negative shocks
than other countries, especially regarding the supply in the electronics industry, and the
economy has not been able to carry out sufficient renewal by developing replacing sites
of high productivity or fast productivity growth.

Competitiveness is a multidimensional and to some extent unclear concept, which
hampers economic policy debate on this topic. On the one hand, it is useful to distinguish
between two perspectives: short-term cost competitiveness and the preconditions for
long-term productivity growth. On the other hand, these two phenomena are linked by
economic logic: looking after short-term cost competitiveness can support long-term
productivity development, and firms’ productivity development contributes to their cost
competitiveness.

6.1 How can productivity growth be accelerated?

Firms’ decreasing R&D inputs are not the key to explaining the slowing down of
productivity growth in Finland. When we look at the corporate sector excluding the
electronics industry, R&D inputs have increased significantly between 2008 and 2018.
However, this increase does not appear to be reflected as increased productivity in the
same way as before. This observation is global. It seems that the productivity of R&D
inputs has deteriorated, which means that the same real R&D&I inputs generate fewer
innovations. More and more R&D inputs would be needed to maintain the previous level
of productivity growth.

Possible economic policy instruments include increased public R&D funding or actions that
provide better R&D incentives for firms. Firms do not need R&D inputs only to generate

new technological know-how but also to deploy technology created elsewhere in a way
that improves their productivity. In a manner of speaking, R&D inputs thus have two faces.
Consequently, R&D inputs help firms exploit the spread of technology between firms better.
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Globalisation may not reduce the importance of R&D inputs. Opening up the market to
international competition may increase R&D incentives for the most profitable firms but
also reduce incentives for low-productivity firms. While the national economy benefits,
this results in turbulence in firms and on the labour market.

If there is a scarcity of skilled labour, increasing innovation incentives or public R&D
funding will not lead to the desired increase in real R&D inputs and productivity growth.
Education policy, through which the number of workers skilled in R&D can be increased, is
needed as a complementary factor to produce the optimal productivity impacts.

These impacts only materialise with a significant delay, however. As an additional
measure, actions for attracting global talents to the country may be needed. They can
be vital for both innovation and business dynamics. Consequently, immigration can help
strengthen the national innovation ecosystem, which is a key prerequisite for successful
innovation activities.

The attributes of a well-functioning innovation ecosystem also include effective division
of labour and cooperation between firms and universities. Direct public support for
large-scale technology projects, for example, in which both universities and large and
small firms participate can strengthen not only by cooperation and the creation of new
technology but also the spreading of technological knowledge in the national economy.
In this sense, direct public R&D grants to universities and firms can be a more effective
way of bolstering the Finnish innovation ecosystem and productive exploitation of
technological knowledge than, for example, tax incentives. This impact is weakened,
however, if public funding partially replaces firms'internal R&D funding. This risk is likely
to be smaller when support is targeted at young firms.

One of the challenges associated with direct grants, however, is the question of how
the grants could be allocated without influencing the direction of technological
development and business dynamics in a way that is detrimental to productivity growth.

Weak or weakened business dynamics also fails to explain the stagnating productivity
growth in Finland. Analyses and indicators that draw on corporate and site data indicate
that business and job dynamics have remained fairly strong in Finland and are not
necessarily weaker than in such countries as the United States, where the dynamics

has been deteriorating throughout the 2000s and appears to be linked to weakened
productivity development.

Surveys indicate, however, that access to funding is not a major problem for SMEs in Finland.
On the other hand, the availability of skilled personnel and competent managers has been
seen as a more significant obstacle to growth by Finnish SMEs. This observation highlights
the need to pay attention to education policy and the immigration of skilled labour.
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In the United States, an explanation for the weaker dynamics has also been sought in
less effective competition policy. In the EU, competition policy has developed more
favourably than in the United States. However, vigilant supervision of cartels, mergers
and public procurement is needed, and regulation should be developed to improve the
functioning of the market in different sectors. Finland is a small and sparsely populated
country. In the local domestic market, in particular, there is a risk of some firms gaining a
dominant position. In addition to pushing up prices, this can reduce innovations vital for
productivity growth and put the brakes on business dynamics.

Consequently, the basic preconditions for productivity development in Finland appear to
be better than what a superficial examination would indicate. R&D inputs as a percentage
of GDP remain at a high level by international standards. If we exclude the electronics
industry, the real R&D inputs in the corporate sector have been clearly growing. A
structural change of R&D inputs is underway in Finland, and this process can be expected
to be gradual and have a long time span.

But if the basic preconditions exist, why has Finland’s productivity developed so weakly?
As we have noted, this problem also affects other developed countries. It appears that
the most significant potential of the ICT transformation of the 1990s has been used up for
now. To obtain the same volume of innovation and productivity development, more R&D
inputs are needed. The productivity impacts of these inputs materialise through different
mechanisms and can only be seen with a significant delay.

Consequently, it may be premature to say whether the ‘Finnish innovation and
productivity machine’is somehow out of order. While productivity development has
been weak for a long time, it is likely that public inputs in universities’and firms’R&D
activities should be increased.

Rather than being reduced by the economic crisis caused by the COVID-19 pandemic,
the need for these investments is made more urgent by it. In times of a recession or
economic crisis, the opportunity costs of R&D go down, which means that increasing
such investments would be justified. In addition, when the crisis strikes deep into
economic structures, there may be a particularly great need for investments aimed at
renewal. Firms’' R&D expenditure typically declines during a recession, however.

During a recession, incentives for firms’ R&D investments are reduced more than what
would be beneficial for the national economy, which is a justification for increasing
public R&D inputs in such times. During and after an economic crisis, the economy has

a particular need for young firms, as they are important for renewal. Because they lack
collateral, however, they may experience particular difficulties during a crisis in obtaining
private funding for R&D inputs, or even surviving on the market.
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This means that the mechanism of creative destruction, which is important for long-
term productivity development, may be disrupted during a crisis. Particular attention
should consequently be paid to young firms’ possibilities to access funding for their R&D
projects. Complementary policy actions aiming to promote the dynamics of firms and
the functioning of markets are additionally needed, thus enhancing and accelerating the
productivity impacts of R&D inputs in the national economy.

Total factor productivity is the most important element of productivity. The examination
of structural competitiveness seeks to determine how institutions and other slowly
changing factors affect total factor productivity. The question is difficult and will require
more research and, in particular, analyses based on ‘hard’ statistical data. The existing
analyses, which are largely based on limited ‘soft’ survey data, indicate that the challenges
to Finland’s long-term structural competitiveness are related mainly to the labour market
and creative renewal.

The crisis caused by the COVID-19 pandemic has hampered the interpretation of short-
term statistics, and far-reaching conclusions should not be made from quarterly data.
Over the longer term, the pandemic appears to be a negative risk to productivity growth.

This report especially highlights three questions to be considered by policymakers.

1. How can the number of high-productivity firms be increased in Finland?

2. How can better resource allocation and movement from low-productivity
sites to more productive ones be promoted?

3. How can productivity in service sectors be improved and how can
productivity development especially in digital service sectors be directed to a
growth path?

The promotion of competition, market entry and investments would encourage high-
productivity firms to increase their production and obtain a larger share of resources. The
regulation of business operations and especially investments should be considered also
from this point of view.

The improvement of professional and other mobility of labour force, including the
immigration of skilled employees, might promote better resource allocation and, as a
result, total factor productivity. The regulation of the labour market should be considered
also from this point of view.
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Digital services may have great potential for productivity growth as the opportunities of
a significant production scale increase could be larger than in non-digital production. In
these sectors, productivity problems may be specific to each sector or firm so at this level
of analysis, it is difficult to say anything more precise about them. This question would
merit deeper exploration.

6.2 Ensuring price competitiveness

Good price competitiveness promotes exports and employment in the open sector as well
as attracts investments. Similarly, poor price competitiveness has a negative impact on
them. Price competitiveness is mainly influenced by domestic costs, which are determined
by the market and in negotiations on employment conditions, as well as by labour
productivity and the productivity and costs of competing countries.

Wages and other employment conditions should remain within the limits of productivity,
the costs of other inputs and competitor countries’ prices in order to enable the open
sector to generate wealth. On the other hand, ‘excessively good’ competitiveness can
also be a problem in the sense that domestic purchasing power and improvement in the
standard of living may remain poor. Influencing the factors of price competitiveness by
policy actions is difficult.

The unit labour costs in Finland, which describe the price competitiveness of the entire
national economy, increased strongly in relation to the reference countries after the
financial crisis. The variables which describe the different unit labour costs indicate this
fairly consistently. On the other hand, relative unit labour costs have fallen considerably
since 2015 at the latest and been close to the longer-term average since 2017.

The simultaneous impacts of labour productivity, employee compensation and the
exchange rate, which all affected unit labour costs in the same way, improved Finland’s
price competitiveness between 2015 and 2017. No direct interpretations concerning

the level of price competitiveness can be made based on indexes. However, all relative
indicators measuring competitiveness have been close to the longer-term average in
2017-2019.The currency is again stronger, and growth in labour productivity has slowed
down slightly in relation to reference countries. Relative employee compensation has,
however, declined so much that the unit labour costs have changed little in 2017-2019.

Finnish industry has lacked success on the export market for over ten years, and there is
an obvious shortage of production investments. The persistently poor export performance
and poor ability to attract production investments may indicate low competitiveness of
industry. Service exports, on the other hand, have been successful.
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Measuring and monitoring price competitiveness is not easy. The economy works in

a general balance where everything affects everything else. The economy sustains
unexpected shocks that affect domestic and foreign demand and supply to varying
degrees. An ability to anticipate the future, rather than just looking at the rear-view mirror,
would be essential.

Central organisations have called the shots in the Finnish labour market for a long time.
While the central organisation of large enterprises has withdrawn from the collective
bargaining process, it will take time for the impacts of the old system to disappear. Wages
and other employment conditions will not be coordinated as clearly in the future as they
were in the past. The labour market and institutions under the new model are only taking
shape, and at the time of writing this report, we do not yet know what the new Finnish
model will look like. It is likely that the labour market will continue to need common
situational awareness and anticipation of the future to ensure that wages and other
employment conditions can be kept within limits that safeguard purchasing power and
competitiveness.
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