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THE REPORT’S MAIN CONCLUSIONS

The report's first chapter contains assessments of and re-
commendations for current economic policy, with a particu-
lar focus on topics that have an impact on productivity.

Chapter Il shows that productivity growth in Denmark in
the period since the global financial crisis has been higher
than in a number of other countries. Together with terms of
trade gains, this has increased prosperity in Denmark. The
chapter also contains an analysis that shows that realloca-
tion is an important driving force for productivity growth in
Denmark. Another analysis takes a closer look at the rela-
tionship between energy prices and productivity.

Chapter |l examines the consequences of automation in
Danish manufacturing firms. The chapter finds that there
has been an increase in the number of firms investing in
automating machinery, but there has not been a dramatic
development. An analysis shows that manufacturing firms
that invest in automation increase productivity and employ-
ment, but reduce the labour share.
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SUMMARY AND
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The Productivity Report from the Chairmanship of the Danish Eco-
nomic Councils, which constitutes the National Productivity Board,
consists of three chapters. The following contains a brief presentation
of the conclusions of the three chapters.

PRODUCTIVITY REPORT 2023

Chapter |  Current economic policy
Chapter Il Trends in productivity
Chapter Ill  Automation in the manufacturing sector

CHAPTER I, CURRENT ECONOMIC POLICY

Chapter | comments on current economic policy proposals with rele-
vance to productivity. The discussion is divided into four topics:

. Taxation

. Education and labour market

. Measures introduced due to the high inflation
e  Green initiatives.

The current coalition government’s legislative program includes sev-
eral initiatives in the area of taxation. One of these initiatives is a re-
duction in the tax on the transfer of a business within a family. Lower
tax on business transfers will provide an increased incentive for busi-
nesses to be handed over to the next generation. However, there is
evidence that family-run businesses achieve worse results than other
businesses. Therefore, there is a risk that this initiative would affect
productivity negatively.

Another proposal is to make the current, temporary increase in deduc-
tions for firms' research and development expenditure permanent. The
government has not presented evidence that shows positive effects of
increasing the existing subsidies for research and development by pri-

Productivity, 2023 135



English summary and recommendations

Top tax changes are
a trade-off between
distribution and
efficiency

The effect of plans for
master's programs
depends on how they
are actually
implemented

Lower salary
threshold for foreign
employee recruitment
scheme is a good idea

Decisions about job
centres require
better grounds

Rent ceilings can
weaken mobility
and productivity

136 Productivity, 2023

vate firms, and the grounds for increasing the deduction should, there-
fore, be provided before any eventual decision is made to increase the
deduction permanently.

The Government’s legislative program also contains a proposal to re-
duce the marginal tax rate for some of those who, under the current
rules, pay the top tax rate. At the same time, an increase in the mar-
ginal tax rate is proposed for the highest incomes. The first part of the
proposed changes (the increase in the top tax threshold) is likely to
increase both labour supply and productivity, while the opposite is true
for the second part (the increased top tax rate for the highest incomes).
Overall, this is a classic trade-off between effects on efficiency and ef-
fects on distribution.

The Government has also proposed shortening the length of up to half
of the places in master's degree programmes. Shorter master's pro-
grams would be expected to lower productivity; however, the proposed
reform contains many other elements. Therefore, the overall effect of
the plan depends on the specific implementation.

The Government also proposes to lower the eligibility threshold salary
for the foreign employee recruitment scheme. The Chairmanship has
previously recommended that the threshold be lowered, as this could
contribute to a structural increase in the workforce and in productivity,
see, e.g., Produktivitet, 2022 (Productivity, 2022) and Dansk @konomi,
forar 2017 (Danish Economy, spring 2017).

The Government'’s legislative program also aims to close the job cen-
tres and restructure the active labour market program. It is possible to
transfer some of the measures aimed at the unemployed to private ac-
tors, as proposed in the Government’s program. However, it is not ob-
vious that this will have a favourable effect on the exits from unemploy-
ment or that it will reduce public expenditure. Therefore, the Chairman-
ship recommends that any decision about closing down the job centres
be based on an overall assessment of the costs and benefits.

One measure that was introduced in 2022 due to the high inflation is
the rent ceiling. The rent ceiling creates uncertainty about returns to
housing investments; thus, it increases uncertainty about the future
supply of rental housing. What's more, the intervention increases the
risk of lock-in effects being created, which can reduce mobility in both
the housing and the labour markets and thus potentially weaken
productivity.
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The EU Commission's proposal for state aid for green investments is
a reaction to the US Inflation Reduction Act of 2022, which includes
state aid for businesses in the US. Denmark benefits greatly from free
world trade, and Danish participation in competition for increased state
aid would be expected to result in a welfare loss.

In the past year, a number of cross-party climate-policy agreements
have been concluded. Climate policy, like all other policy areas, has
the potential to influence the efficiency and productivity of the Danish
economy, as it affects firms’ and citizens’ parameters.

In June 2022, the Agreement on Green Tax Reform for Industry etc.
was concluded. The most important element in the agreement is the
DKK 750 per tonne tax on emitted CO2. A uniform COz tax is a cost-
effective instrument for reaching the climate goals, and the agreement
is a step in that direction. However, the agreement contains a number
of deviations from uniform taxation, which makes the cost of reaching
the goals higher than necessary.

In June 2022, an agreement was also reached on the establishment of
a green fund. The agreement means green investments can be subsi-
dised. Government subsidies should only be used if it can be shown
that a market failure exists and that subsidies are the most effective
instrument for addressing the market failure, see, e.g., @konomi og
Milje, 2022 (Economy and Environment, 2022).

Finally, an agreement has been reached on more green heating and
the phasing out of natural gas. Expanding district heating and phasing
out natural gas can contribute to increased security of supply, but it is
important that projects are subjected to cost-benefit analyses. There is
the risk that a forced expansion of, for example, the district heating
network would lead to reduced productivity if the requirements for prof-
itability were relaxed.

CHAPTER Il, THE TREND IN PRODUCTIVITY

Chapter Il describes the long-term trend in productivity in Denmark.
The chapter contains two analyses. The first analysis examines the
extent to which Danish firms achieve productivity gains by changing
their product mix. In the second analysis, the short-term productivity
effects of rising energy prices are estimated. In addition, the chapter
discusses the cases in which productivity gains can increase labour
supply and improve public finances.
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Hourly productivity in the private, non-agricultural sectors in Denmark
has increased approximately 1%z percent annually since the turn of the
millennium. In the period since the global financial crisis, productivity
growth in Denmark has been higher than in a number of other countries.
This can be particularly attributed to relatively high productivity growth
in the manufacturing sector; however, relatively high productivity in-
creases in the trade and transport sectors have also contributed.

Productivity growth gives rise to prosperity. In addition, Danish pros-
perity has further increased as a result of terms of trade. The benefits
from improved terms of trade have to be viewed together with an ad-
vantageous specialisation of Danish manufacturing. Certain types of
innovations can contribute to both productivity growth and improved
terms of trade. This particularly applies to so-called product innovation,
where new products are introduced or existing ones are improved;
thus, they can command a higher price. An analysis of Danish manu-
facturing firms in the period 2000-19 shows that approximately one
third of productivity progress within the firms was driven by the firms
continually changing their product mix.

In the coming years, there is the potential for productivity growth to be
hampered by higher energyprices and greater uncertainty. Prolonged
high energy prices will, all else equal, weaken productivity. The effects
depend partly on the extent to which firms are able to substitute away
from relatively expensive energy sources, and partly on the energy in-
tensity of production. An analysis of Danish manufacturing firms indi-
cates that higher energy prices lead to a significant drop in hourly
productivity in the short term, while the underlying efficiency in the pro-
duction process, measured by total factor productivity, does not
change.

In addition to the fact that productivity growth gives rise to prosperity,
potentially also through terms of trade effects, productivity growth can
also affect the labour supply and public finances. Today, it is typically
assumed that productivity increases do not affect the long-term labour
supply and that they are roughly neutral for public finances. However,
there is a lack of empirical understanding in this area. Discussions in
Chapter Il show that it is plausible that certain types of productivity
growth can strengthen the labour supply and, thereby, public finances.
There is thus a need for empirical research in this area.

De @konomiske Réd‘:.



English summary and recommendations

Automation is
expected to increase
productivity, but
may also increase
inequality

Education and new
tasks can mitigate
negative
consequences

Existing empirical
studies generally
confirm theoretical
expectations

Automating
machines are more
widely used, ...

... but the
development has
not been dramatic

De @konomiske Réd‘:.

CHAPTER Ill, AUTOMATION IN THE MANUFACTURING
SECTOR

Chapter Il examines the consequences of automation in manufactur-
ing firms. The analysis is motivated by a newer field of research that
examines the significance of the emergence of robots and other auto-
mating machinery. The chapter focuses on the effects of this develop-
ment in Denmark based on a review of relevant economic theory, ex-
isting empirical studies, an overview of the spread of automation in the
manufacturing sector as well as an analysis of automation in Danish
manufacturing firms.

Automation means that robots and other forms of technology replace
workers in tasks currently undertaken by workers. Automation likely
leads to increased productivity, but can also reduce the share of value-
added paid out as wages to workers, because the use of labour relative
to capital falls. Wage growth is expected to be slower, particularly for
the groups of workers who lose many tasks to the new technologies.
This can increase income inequality. Ultimately, under certain condi-
tions, automation can reduce real wages and employment for affected
groups of workers.

Several factors can mitigate the negative consequences of automation.
First, education and further training can change the skills of the work-
force, enabling workers to carry out tasks that are difficult for machines
to do. Second, technological development can also create new tasks
for workers and thus compensate for the automated tasks.

Empirical studies in other countries find that automation increases the
productivity of firms, but lowers the wage share, thus, confirming theo-
retical expectations. Typically, there is also a positive effect on the
number of employees in the automating firms. However, this increase
can come at the expense of the number of employees elsewhere in the
economy because, for example, competing firms lose market share to
automating firms. Therefore, automation does not necessarily have an
overall positive effect on employment.

The chapter shows that there has been an increase in the number of
Danish manufacturing firms investing in automating machinery such as
robots and automatic milling, cutting and welding machines. There has
also been an increase in the number of installed industrial robots.

However, investment in automating machinery has not increased sig-

nificantly relative to other types of investment. Thus, automating ma-
chinery makes up a small and constant share of total investment in the
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manufacturing sector. One of the reasons for this may be that there
has been an increase in investment in intangible capital, particularly
software and research and development, at the expense of investment
in physical capital.

An analysis presented in the chapter shows that productivity and em-
ployment increase, while the labour share decreases when Danish
manufacturing firms start investing in automation. Thus, there is a
productivity gain, but a larger share of the gain accrues to the owners.
The analysis finds that automation increases productivity by 7 percent,
which is in line with the findings in similar studies for other countries.

The analysis does not indicate that socioeconomic gains differ from
private gains from automation. Thus, there is no basis for regulating
automation through subsidies nor taxes. In theory, under certain cir-
cumstances, automation could lead to an inefficient reduction in em-
ployment, which favours taxation to slow down or reduce the extent of
automation. However, neither the analysis presented in the chapter nor
studies from other countries point to any negative effect on employ-
ment. Therefore, there is no strong economic basis for limiting the ex-
tent of automation.

De @konomiske Réd‘:.



English summary and recommendations

De @konomiske Rad" Productivity, 2023 141



Productivity, 2023





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DAN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




