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3/2020 CESifD FORUM

Digital transformation, triggered by the advances in artificial
intelligence, robotics, and the availability of “Big Data", is
leading to rapid changes in economic and production struc-
ture. At the same time, it also poses serious challenges for
workplaces, business organization, labor markets, and the wel-
fare state. Yet it is not clear whether the digital transformation
will ultimately create or destroy more jobs. For this volume of
the CESifo Forum we have contacted the best contributors of
last year’s CESifo and LINER-AUEB conference on “The
Effects of the Digital Transformation on the Work-
place and the Labor Market”. They share their latest
insights on this topic - including how the Covid-19
crisis has affected the global labor market.
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Job Market Boom or Oppressive Change?
The Effects of the Digital Transformation
on the Workplace and the Labor Market

Digital transformation, triggered by the advances in artificial intelligence, robot-

ics, and the availability of “Big Data”, is leading to rapid changes in economic and
production structure. At the same time, it also poses serious challenges for work-
places, business organization, labor markets, and the welfare state. Yet it is not clear
whether the digital transformation will ultimately create or destroy more jobs. For
this volume of the CESifo Forum we have contacted the best contributors of last
year’s CESifo and LINER-AUEB conference on “The Effects of the Digital Transfor-
mation on the Workplace and the Labor Market”. They share their latest insights on
this topic - including how the Covid-19 crisis has affected the global labor market.

Florian Englmaier and Oliver Falck

Introduction to the Special Issue on “The Effects of the Digital
Transformation on the Workplace and the Labor Market”

On 28-29 November 2019, CESifo and LINER-AUEB
organized a conference on the topic of “The Effects
of the Digital Transformation on the Workplace and
the Labor Market” held at CESifo in Munich. This Fo-
cus collects a number of papers presented at this
conference.

Advances in artificial intelligence, robotics and
the availability of “Big Data” are changing the world
and, in particular, the workplace. It is widely agreed
that these technologies will lead to an increasing
number of automatized tasks that are so far carried
out by humans. Many aspects of how this
change affects the workplace are to date un-
derstudied and yet are highly relevant for
decisions of policy makers, the structure
of firms and the well-being of employees.

For instance, people increasingly worry
that large numbers of jobs in the economy
will disappear. While there is disagreement on

_ Florian Englmaier

economics and related fields, such as business re-
search, data science and computer science, who are
studying the challenges and opportunities resulting
from the digital transformation for firm organization,
labor markets and the welfare state.

Dmitri Koustas (University of Chicago) presents
“Insights from New Tax-Based Measures of Gig Work
in the United States.” He argues that despite increas-
ing attention to the “gig” economy in recent years,
properly measuring economic activity in the gig econ-
omy has proven elusive. In his paper he discusses new

Oliver Falck

is a full Professor of Organiza-
tional Economics and Head of
the Economics Department at
the LMU Munich.

is the ifo Professor of Empirical
Innovation Economics at the LMU
Munich and Director of the ifo
Center for Industrial Organiza-
tion and New Technologies. Since
2012, he has also been Program
Director of the CESifo Research
Network.

the exact time scale and on whether there is
going to be a massive loss of jobs, it is undis-
puted that effects on the workplace and the
labor market will be fundamental.

The CESifo and LINER-AUEB conference
on “The Effects of the Digital Transformation
on the Workplace and the Labor Market”
therefore brought together researchers from
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measures of gig work in the United States derived
from tax data and presents insights about the gig
economy using these new measures. He documents
that, while gig work has been growing, most gig work
is done as a second job rather than full-time work.
This is especially true for the work being done on new
online platforms. These facts about the ways house-
holds interact with gig work are important to docu-
ment, and they can help inform the way researchers
model gig work and policymakers regulate it going
forward. While we cannot say to what extent these
findings apply to the gig economies of other coun-
tries, these new approaches may provide lessons for
researchers interested in measuring gig work in other
countries.

Jean-Victor Alipour (ifo Institute), along with Ol-
iver Falck, Alexandra Mergener, and Simone Schiiller,
presents his work on “Wiring the Labor Market Re-
visited: Working from Home in the Digital Age.” They
document Working from Home (WfH) patterns in the
German labor market in the digital age and highlight
three features relevant for evidence-based policy mak-
ing: first, increases in WfH over time are mainly due
to its occasional use. Second, WfH is very heteroge-
neous in terms of quality and quantity, particularly
with regard to varying occupational requirements
and different flexibility needs of employees (e.g., due
to childcare or commuting). Third, currently unused
WfH capacities are likely to be exploited in the future,
mainly by carrying out some (rather than all) occupa-
tional tasks at home.

Nadzeya Laurentsyeva (LMU Munich), with
Thomas Fackler, discusses her recent work on “Grav-
ity in Online Collaborations: Evidence from GitHub.”
Gravity models are well established in the study of
international trade where they are employed to ex-
plain the bilateral trade of goods and services or in
labor economics where they describe migration flows
between geographical units. They have not been used
to study exchanges in virtual markets to date. As im-
material goods are becoming increasingly important
for modern economies, the question arises to which
extent standard barriers to trade or labor mobility are
still relevant for outputs and production processes
that can be performed entirely online. Using micro-
data from GitHub, the world’s largest hosting platform
for collaborative software projects, Nadzeya provides
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evidence that barriers, such as distance, country bor-
ders or language, still matter for virtual collabora-
tions. Most collaborations originate within the same
city, and the role of physical barriers does not seem
to decrease over time.

Catherine Thomas (LSE), in joint work with Chris-
topher Stanton, describes “The Gig Economy Beyond
Local Services and Transportation” in her contribu-
tion. She starts with the observation that online plat-
forms create opportunities for remote, electronically
delivered work and expand the set of feasible matches
for tasks beyond local labor markets. However, she
shows that in the United States, the supply of individ-
uals engaging in high-end gig work appears limited
based on an analysis of self-employment trends as
it relates to education levels, and the share of work
done online has been slow to overtake traditional
work arrangements even when it is technically feasi-
ble and offers potential labor costs savings.

Eliza Forsythe (University of Illinois at Urba-
na-Champaign) discusses “Automation and Techno-
logical Change: The Outlook for Workers and Econo-
mies.” Since the advent of mechanization, predictions
regarding the demise of jobs have accompanied each
labor-altering technological advance. Going back to
1930, John Maynard Keynes coined the phrase “tech-
nological unemployment” to express the idea that
technological change may lead to gross and poten-
tially permanent declines in employment. While past
episodes of technological progress did not lead to
permanent unemployment, many fear this time is
different. Eliza Forsythe now documents that, while
technology may replace tasks, this occurs in conjunc-
tion with the addition of new tasks to jobs. For exam-
ple, in the case of office support jobs, the modern
support worker is asked to perform a wider variety
of tasks, resulting in such jobs persisting with fewer,
higher-skilled workers. The vast majority of automa-
tion technology now available or on the horizon will
cause jobs to change but not disappear. Moreover,
as with many economic disruptions, gains and losses
are unevenly distributed. In particular, losses appear
the greatest for those without college degrees. Policy
makers should be aware that the continued march of
technological change is likely to lead to disruptions
in individuals’ careers.



Dmitri Koustas

Insights from New Tax-Based Measures of Gig Work in the

United States®

The “gig” economy has received a considerable
amount of media and policy attention in recent years.
Amid the active debate about the merits of gig work,
there is also new literature that has emerged on meas-
uring gig work (e.g., Katz and Krueger 2018; Collins et
al. 2019; Abraham et al. 2018). Measuring the number
of gig jobs and especially the growth rate of these
jobs has proven difficult in the United States and in
other countries. This is because, in most cases, gig
work cannot be directly observed in government labor
market surveys. The main approach to measuring gig
work has been to launch new ad-hoc survey-based
measures of gig work. While insightful, survey-based
measures of gig work have important limitations and,
in most cases, do not provide evidence on changes in
gig work over time.

| begin by clarifying the definition of gig work
used in this paper. | then describe the problem
of measuring gig work in more detail. | highlight
cross-country evidence and discuss literature from the
North American context suggesting the main govern-
ment labor market surveys may not accurately capture
gig work. | briefly summarize new ad-hoc survey ap-
proaches to measuring gig work that attempt to better
capture this sector. | then summarize new measures
of gig work in the United States derived from tax re-
cords and discuss how these new estimates add to
our understanding of gig work.

WHO IS A GIG WORKER?

The term “gig economy” has been used in different
ways by the media and in the literature. In this paper, |
will be using the term gig work to describe work done
by self-employed workers who are being contracted
by a firm. These types of workers are also referred to
as “independent contractors” or “freelancers.” This
relationship with a firm is the distinguishing feature
of gig work, in contrast to consumer-facing self-em-
ployment such as running a family-owned shop or
restaurant.

Gig workers are one component of a broader “al-
ternative workforce.” The alternative workforce also
includes temporary and contingent jobs done by wage
employees. One important distinction to be made is
that gig workers are self-employed, hence, they are
not employees of firms they work for or with. This
! Special thanks to Florian Englmaier, Olivier Falck, Peter Kuhn, and
other seminar participants at the CESifo and LINER-AUEB Workshop,
“The Effects of the Digital Transformation on the Workplace and the

Labor Market” for their valuable comments and suggestions. This
paper draws from Collins et al. (2019), and Garin et al. (2020).

employee/non-employee distinction is important le-
gally in the United States and many other countries
because being classified as an employee carries a dif-
ferent legal status. Labor laws such as minimum wage,
overtime provisions and protections for organizing a
union only apply to wage employees and not self-em-
ployed gig workers. Benefits provision that occurs
through firms, such as employer-sponsored health
care in the United States, would also only apply to
wage employees.

Gig work can encompass many different indus-
tries and occupations, from doctors to hair stylists
to taxi drivers. Some new work that has emerged in
recent years and that is being mediated by new on-
line platforms, such as Uber and Etsy, appears to blur
some of the lines described above. This new platform
work has a consumer-facing element, but the plat-
form workers must adhere to the platform policies,
and can receive substantial direction and control by
the platform. However, these workers, at least in the
United States, have so far been legally classified as
non-employees.? This new gig work mediated by new
online platforms simply did not exist before the 2010s,
which is evidence that at least some gig work must
have grown over the last decade. These new gig jobs
tend to have unique policy concerns, which is why
it is useful to be able to separately measure online
platform work alongside other long-term gig work.

THE SELF-EMPLOYMENT PUZZLE

Much of our understanding of modern labor markets
comes from analyzing government labor market sur-
veys, such as the Current Population Survey (CPS)
in the United States. For researchers interested in
studying gig work, however, these surveys have im-
portant limitations, as gig work is typically not sep-
arately identifiable. As a subset of self-employment,
any rise in gig work should show up in self-employ-
ment statistics, all other factors being

equal. Self-employment is identi-
fiable in labor market surveys,
so self-employment is a natural

2 This classification is currently facing

a legal challenge in the US state of Cali-
fornia - see, for instance, Rosenberg, E.,
“Can California Rein in Tech’s Gig Plat-
forms? A Primer on the Bold State Law That
Will Try”, The Washington Post, 14 January
2020, https://www.washingtonpost.com/
business/2020/01/14/can-california-reign-
techs-gig-platforms-primer-bold-state-law-
that-will-try/.
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Figure 1
Self-employment Trends Across Selected Countries
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place to look to see if gig work might be growing. A
priori, the United States might be expected to follow
different trends from other countries in cross-country
comparisons. New gig platforms largely started in the
United States, and many operate there with far less
regulation than in Europe or other OECD countries.
Self-employment rates in the United States might
therefore be expected to rise earlier and more sharply
from the early 2010s.

To examine this hypothesis, Figure 1 shows
self-employment rates since 2000 for Canada, Ger-
many, the US and the EU28 from each country’s re-
spective labor-market survey (OECD 2020).

Somewhat surprisingly, there is no noticeable
trend break in self-employment in recent years. US
self-employment statistics appear to follow a sim-
ilar negative trend seen in many other countries.
This decline in self-employment is part of a long-run
trend away from self-employment, documented in
Blanchflower (2000).2 In short, if the nature of work
has been changing, it appears to have been steadily
changing away from self-employment, not toward
more self-employment.

Researchers studying self-employment in North
America have noted a puzzling situation when com-
paring these survey-based measures of self-employ-
ment with counts of self-employed tax filings. As
discussed in Abraham et al. (2018) in the context of
the gig economy, but noted earlier in Abraham et al.
(2013), self-employment tax filings are increasing in
the US, in contrast to the household survey data on
self-employment. A similar phenomenon has been
observed in Canada (Jeon et al. 2019). To my knowl-
edge, this direct comparison between survey and tax
data has not een carried out for other countries and
presents an opportunity for future research.

There are a variety of interpretations for this dis-
crepancy between survey- and tax-filing-based meas-
ures of self-employment. One explanation specifically
related to the gig economy is misclassifying gig work

3 One noticeable exception to this trend is Britain, which has seen
self-employment rise by 3 percentage points from 2000-2018.
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as wage employment instead of self-employment. Be-
cause gig workers do work for a firm, they might not
realize they are self-employed, or think of themselves
in this way when interviewed for a household survey.
For example, a worker on the Amazon Mechanical Turk
platform is technically an independent contractor, but
they might think of themselves as “working for Ama-
zon.” This may lead gig workers to show up as wage
employed on a labor market survey, even if they are
technically self-employed for tax purposes.

In an attempt to better measure gig work, new
surveys and survey questions have been created spe-
cifically that address gig and other forms of informal
work. Some examples include Bracha and Burke
(2016); Katz and Krueger (2019); Abraham et al. (2018);
and Boeri et al. (2020). Because the wording of ques-
tions is designed to be more inclusive and, in many
cases, encompass informal work more broadly, these
surveys can sometimes show large numbers of work-
ers engaged in gig work. Abraham et al. (2020) find
that estimates of gig work can be very sensitive to the
phrasing of the survey instrument, making it difficult
to compare across surveys. While certainly insightful
about the number of gig workers at a point in time,
a disadvantage of fielding new ad-hoc surveys is that
the results are only valid cross-sectionally, making
it difficult to know whether gig work has increased
over time. One notable exception of a survey facili-
tating comparisons over time is the US Bureau of La-
bor Statistics’ Continent Worker Supplement (CWS) to
the CPS, which has been fielded in 1997, 1999, 2001,
2005 and 2017. The CWS shows very little rise in its
main estimate of independent contracting over time.
One disadvantage of the CWS is that it focuses on
full-time/primary work, although additional questions
about electronically mediated work were added to the
2017 survey and asked to all workers.

Before moving on, | would like to briefly dis-
cuss bank data as another novel data source being
used to measure platform gig work. Because many
companies pay workers by making a direct deposit
into a bank account, data where these transactions
are observable can allow researchers to measure gig
work. The research institute at one prominent bank
in the United States has been measuring platform
gig work using this methodology (Farrell et al. 2018).
I have also identified platform gig workers using data
from a personal financial aggregator (Koustas 2018
and 2019). The main advantages of this approach
are that gig work can be observed in high frequency,
work on multiple platforms can be observed, and
the nature of these datasets is that they provide a
link to other income and in some cases expenditures.
This methodology only really works for measuring
work on new online platforms where direct depo-
sit is often required, and the payer string is easily
identifiable and is clearly associated with gig work.
Other types of gig jobs outside of the major plat-
forms will be difficult if not impossible to observe



in the data, even if a researcher knew exactly what
to look for.

Of course, another potential data source is the
gig platforms themselves. The platforms collect
additional data useful for researchers, such as wor-
ker hours, and the platforms may allow research-
ers scope for designing experiments. While it has
been possible for researchers to collaborate with par-
ticular companies, collaborating with many compa-
nies on a large scale is likely not feasible for meas-
urement questions unless reporting were mandated
by governments.

A NEW TAX-BASED MEASURES OF GIG WORK FOR
THE UNITED STATES

In the US, new measures of gig work have been de-
rived from tax data that overcome some of the limi-
tations described above (Jackson et al. 2017; Collins
et al. 2019; Lim et al. 2019). Measurement is made
possible by a unique feature of tax-reporting in the
United States: US firms are required to report to tax
authorities the income they pay to their gig workers.
As is the case in many countries, wage and salary
employees will have their income reported directly
by their firms to US tax authorities. Self-employed
workers, on the other hand, will voluntarily report
self-employment earnings when they fill out their
taxes. Of course, self-employment income should be
backed up by financials and there is always the risk
of having these financials audited. The income of gig
workers is double reported: firms report payments
to gig workers of at least $600 to the tax authorities,
in a similar way as they do for employees,* and gig
workers also report this income as self-employment
income when filing their taxes. These reports by firms
can be used to estimate the number of gig workers
in the United States and to gather other descriptive
statistics on this workforce. To my knowledge, the
United States is the only country where gig relation-
ships are reported by firms to tax authorities, pre-
senting a unique opportunity to isolate gig work from
other self-employment filers.

These firm reports of gig workers have a num-
ber of advantages in terms of measurement. First,
because the payers are observed by tax authorities,
the data allows new online platform work to be sep-
arately identified from other gig work. Second, since
the income is third-party firm reported, workers do
not actually need to file their taxes to be counted.
Tax filing can change from year to year for many rea-
sons. For instance, tax filing tends to fall in reces-
sion years when fewer workers have income above
tax-filing thresholds. Finally, while it is well known
that self-employment income tends to be underre-

4 Technically, firms report compensation to non-employees on tax
Form 1099MISC. Some online platforms use a different tax form with
different reporting requirements (Collins et al. 2019) for more de-
tails.

Figure2
Gig Work and Self-employment in the United States
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ported, firms have no incentive to underreport gig

relationships (in fact, the incentive is just the oppo-

site, since firms will deduct these expenses as part of

their business costs).

KEY FINDINGS

One of the most basic questions is whether gig work
is growing over time. Figure 2, from one of my papers
(Collins et al. 2019), shows the share of the workforce
with any gig work over the period 2000-2016. We find
that the share of the workforce with income from gig
work has grown by 1.9 percentage points of the work-
force from 2000 to 2016, and now accounts for 11.8%
of the workforce.

The time series shows interesting patterns. Gig
work grew in the early 2000s, long before the rise of
online platforms. It declined during the Great Reces-
sion and has increased by around 1 percentage point
of the workforce since 2012. The dashed line excludes
gig workers who work for firms identified as online
platforms. We find that virtually all expansion of the
gig workforce since 2011 comes from online platform
work. By 2016, about 2 million Americans, or 1 per-
centage point of the workforce, had income from an
online platform.

While gig work has grown as a share of the work-
force, we find that workers in 2016 were no more likely
to earn their livelihood through full-time gig work than
they were a decade earlier. In the overall gig econ-
omy, about 60% also have a wage or salary job over
the course of the year. Among work for new online
platforms, the share with another wage job over the
course of the year is much higher, approximately 80%.
In fact, most workers on online platforms make less
than 2,500 US dollars. These findings shed impor-
tant light on the way workers interact with and use
gig-economy jobs. Moreover, these findings present
lessons and challenges for survey measures of gig
work. Since gig income is for small amounts and may
occur intermittently, people might not recall this in-
come on annual surveys. Moreover, given that much
of the work is part-time, it will be explicitly excluded
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from surveys that ask about a primary job, like the
CWS in the United States.

We find important heterogeneity in our trends
across demographic groups and regions of the United
States. Men are considerably more likely to do gig
work, and virtually all the growth in gig work among
men has come from platform work in recent years. On
the other hand, the propensity of women to do gig
work has grown by about 25% since 2000, and women
are much less likely to do platform work. Platform
work is much more common among younger workers,
whereas other gig work is more common among older
workers. Platform work also tends to be more com-
mon in cities in the US, which is likely due to network
effects, whereas non-platform gig work is much less
concentrated and much more common in rural areas
in the Plains and southern states.

We also find differences in the way house-
holds use gig work compared with other self-employ-
ment. In Garin et al. (2020), we compare and contrast
new online platform work with other gig work, as well
as with consumer-facing self-employment. We find
that people who start platform work do so around
smaller income losses than other gig workers. The
biggest declines in income occur when starting con-
sumer-facing self-employment. In addition, we show
that it is more common for non-gig self-employed
workers to claim tax incentives like the Earned Income
Tax Credit (EITC), a refundable tax credit in the United
States for lower-income households, when they start
gig work. This may be because self-reported self-em-
ployment may be more likely to be reported when
incentivized by the tax code. Recall that our measure
of gig income based on firm reports is not subject to
these same incentives because it is reported by firms.

Because gig income is double-reported in the US,
this also allows us to study the share of gig work that
is being reported to tax authorities. Not all gig work
requires reporting in the US: profits (i.e., net revenues
after accounting for expenses) must exceed a report-
ing threshold.® Moreover, there is non-compliance with
the tax code. Among the online platforms, we find
that around 40% of gig workers do not show up in
individual self-reported tax filings. While much of the
non-reported income is likely for small amounts, the
bottom line is that firm-reported measures will do a
better job of showing a more complete picture of the
gig workforce.

DISCUSSION AND CONCLUSIONS

In this paper, | discussed some limitations of labor
force surveys for measuring gig work and presented
a new measure of gig work in the United States that
is able to overcome some of these issues. This meas-
ure is based on firm-reporting of gig relationships
to tax authorities. To my knowledge, this is a unique

 Around 400 US dollars in the United States.
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feature of the US tax system. Using this measure, |
presented some new insights about gig work in the
United States. A key finding is that while gig work has
been growing, most gig work is done as a second job
rather than full-time work. This is especially true for
the work being done on new online platforms. These
facts about the ways households interact with gig
work are important to document, and they can help
inform the way researchers model gig work and pol-
icymakers regulate it going forward.

It is not immediately clear how similar US gig
work is to the gig work of other countries and ex-
ploring any differences across countries remains an
exciting area for future research. Measuring gig work
outside the US will continue to require new data col-
lection efforts on top of labor force surveys or simple
counts of self-employment tax filings. Surveys that
run continuously for many years and employ scientific
survey methods will undoubtedly be the most useful
for understanding trends in gig work. However, this
type of survey is costly, particularly if multiple ques-
tions are required to elicit participation in gig work.
Other sources may exist or could be modified in the
future to measure gig work. The OECD has recently
released draft guidelines for reporting platform gig
work to tax authorities that, if adopted, may facilitate
measurement of the platform component of the gig
economy (OECD 2020b). | hope the issues and new ap-
proaches discussed in this paper will provide insights
for researchers and policy-makers in other countries
who are interested in measuring gig work.
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Jean-Victor Alipour, Oliver Falck, Alexandra Mergener and Simone Schililler

Wiring the Labor Market Revisited: Working from Home in

the Digital Age

In his seminal paper “Wiring the Labor Market,” pub-
lished in the Journal of Economic Perspectives in 2001,
David Autor identifies three channels through which
the Internet is likely to change the labor market fun-
damentally. First, the Internet will change how work-
ers and firms search for one another. Second, the In-
ternet will facilitate outsourcing business services.
Third, workers will increasingly carry out their work
via the Internet rather than at their physical work-
place at the firm.

The first two predictions have already come
true: job ads in daily newspapers have become rare
and over the last two decades, business services
have grown faster than the overall economy. How-
ever, measurement issues make it difficult to detect
whether “working from home” (WfH) is in fact on the
rise. Should the WfH capacity of a job or the actual
realization (WfH usage) of this capacity be consid-
ered? The WfH capacity can be measured by survey-
ing employees (or employers) or by having experts
assess which tasks of a job can be done from home.
WfH may also differ in terms of quality and quantity.
Do employees only sometimes work from home, for
example, when they have to care for their sick chil-
dren, or do they work from home regularly or even
always? Do workers receive full recognition for time
worked from home?

The coronavirus pandemic has shone a spotlight
on WfH, as it has allowed maintaining economic activ-
ity even in times of lockdown. Based on survey data
from the Socio-Economic Panel (SOEP), Schréder et
al. (2020), for example, estimate that of all employed
persons in Germany, around 34% worked partly or
completely from home in April 2020. Many policy-
makers are keen to maintain this awareness for WfH
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in the post-coronavirus era, for example, by proposing
a legal right to work from home.

The aim of this essay is to document the extent of
WfH and to draw conclusions about its future. We do
this using the example of Germany, an industrialized
country that is representative in that it is neither a
forerunner nor a laggard in the age of digital transfor-
mation. We mainly use data from the 2018 BIBB/BAuUA
Employment Survey (ETB). This representative survey
of more than 20,000 employees with a minimum of
10 working hours per week includes extensive infor-
mation on workplace characteristics, occupational
tasks, requirements, qualifications, employment his-
tory, personal characteristics and differentiated in-
formation on WfH. These data are complemented by
time-series evidence from the European Labor Force
Survey (LFS) and the German Socio-Economic Panel
(SOEP). The richness of our data allows us to compre-
hensively describe and analyze WfH in Germany from
different perspectives.

WFH TRENDS IN GERMANY

Figure 1 depicts WfH trends drawing on two longi-
tudinal surveys in Germany that record employees’
WfH practices: the SOEP and the Mirkrozensus, which
feeds into the European Labor Force Survey (LFS).
Due to missing data, the WFH shares derived from
SOEP for the period after 2014 are extrapolated. The
figure reveals a remarkable pattern: until the begin-
ning of the 2000s, the two WfH trends appear very
consistent, with each share of employees reporting
some WfH ranging between 12% and 14%. However,
parallel to the expansion of broadband Internet that
facilitates WfH, the trends start to diverge consid-
erably. Whereas the WfH share computed from the
SOEP increases sharply, the trend calculated
from the LFS data even tends to decline. A
closer look into the SOEP data reveals that
the first phase of the WfH boom is primarily
driven by employees taking up WfH on an
occasional basis, i.e., “only when necessary”
or “every 2-4 weeks.” Only after 2009 does
the share of regular WfH homeworkers, i.e.,
“daily” or “several times a week,” approach
that of occasional homeworkers.

But why is David Autor’s prediction re-
flected in the SOEP but not in the LFS? This
could be due to different measurements and
framing of the surveys. In the SOEP, for in-
stance, respondents are asked whether “[it



happens that] they work from home” (yes/no). In
the LFS, however, respondents are asked whether
they worked from home in the last three months,
and can choose from the answers: “More than half
of my working days,” “Fewer than half of my work-
ing days” and “Never.”! Thus, on the one hand, the
LFS is more likely to miss sporadic WfH due to the
temporal constraint. On the other hand, the ques-
tion in the LFS understands WfH more as entire days
rather than fractions of days worked from home. As
we document below, even frequent homeworkers
tend to spread their hours worked from home over
several days. Consequently, the LFS probably records
WfH practices for a very selected group, which might
also explain why the LFS trend does not catch up
after 2009, according to the SOEP survey, and fre-
quent WfH becomes more prominent. David Autor’s
prediction is therefore not refuted. On the contrary,
it seems to apply to a type of WfH that is more occa-
sional (at least until 2009) and less institutionalized,
i.e., not contractually organized.

In the following section, we shed light on two ap-
proaches to measure access to WfH, i.e., its capacity,
and discuss different types of WfH practices in rela-
tion to workers’ needs. We draw on the 2018 wave
of the ETB, which is the most recent representative
survey about WfH among the working population. The
ETB determines the prevalence of WfH using a similar
question found in the SOEP: “Do you work for your
company - even if only occasionally - from home?”
(yes/no). The emphasis on occasional WfH in the ETB
might explain the gap between the WfH share from
the ETB and the projected WfH share from the SOEP
in 2018 (Figure 1).

MEASURING GERMANY’S WFH CAPACITY

To draw conclusions about the future development of
WfH, one should consider an economy’s WfH capacity
- in addition to the mere actual use of WfH. The mea-
sure of an economy’s WfH capacity provides a general
upper limit for the extent of WfH and is informative
about possible developments and limits of WfH in the
near future. WfH capacity is especially relevant in a
post-pandemic world in which many reservations of
employees and employers regarding WfH have be-
come obsolete. However. before the corona-
virus crisis, the actual use of WfH did not even
come close to the overall WfH capacity; the
WfH surge during the crisis suggests that
WfH usage will continue to converge toward
WfH capacity.

Essentially two approaches for calcu-
lating an economy’s WfH capacity have been
proposed in the recent empirical literature.
These approaches provide two distinct types
of information: one approach relies on expert

1 In some years, possible response options or the tempo-
ral constraint are slightly different.

Figure 1
Work from Home (WfH) Trends and Diffusion of Broadband Internet
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Note: WfH-trend based on SOEP data extrapolated after 2014. Sample includes employees (i.e., no freelancers,
assisting family members, self-employed or marginally employed) aged 15-64.
Source: SOEP; LFS; ETB International Communications Union; authors’ calculations. © ifo Institute

judgment as to which tasks of a job can be done
from home (see e.g., Dingel and Neiman 2020). The
other approach relies on survey evidence on how
employees assess the feasibility of WfH in their
specific jobs (see e.g., Alipour, Falck and Schiiller
2020; Mergener 2020a). It is important to note that
the “expert” approach by Dingel and Neiman (2020)
provides an estimate of how many jobs can be per-
formed entirely from home. That is, every job that
contains at least one commonly performed task,
which according to experts cannot be performed
at home, is considered entirely incompatible with
WfH. Other tasks of a job that could plausibly be
performed from home are not taken into account.
Yet, as pointed out above, it is occasional and partial
WfH that has been on the rise since the beginning of
the digital age. In contrast to the “expert” approach,
the “employee” approach provides an estimate of
how many jobs can be carried out from home at least
partly or temporarily. That is, a job is only considered
incompatible with WfH if no essential part of the job
can be performed at home.

To compare these two measures in the German
context, we employ both approaches and calculate
the two types of WfH capacity measures (“expert”?

2 More precisely, we calculate expert-judgment-based WfH capacity
in line with Dingel and Neiman (2020) by defining an individual’s job
as incompatible with WfH if at least one of the following conditions
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and “employee”®) based on data from the 2018 ETB.
The data contains detailed information on occupa-
tional tasks as well as information on employees’
self-reported feasibility of WfH in their respective
job. We present the results at the 1-digit occupa-
tional level according to the German Classification
of Occupations 2010 (KIldB 2010). In the light of po-
litical discussions about a universal right to WfH, it
is important to consider the heterogeneity of WfH
capacity across occupational groups. Figure 2 de-
picts both WfH capacity measures at the time of the
survey in 2018.

Both measures of WfH capacity are strongly cor-
related across all occupation groups. Considerable
heterogeneity of WfH capacity across occupational
groups is evident in both measures. However, the
measure based on expert judgement is considerably
lower than the measure based on employee reports
for every occupation group. This is probably not only
due to differences in the assessments of experts and
employees, but rather indicates a strong discrepancy
between the potential to work entirely from home and
the potential to work at least partly or occasionally

is met: (a) never uses PC, Internet or email; (b) frequently carries
loads of more than 10kg (women)/20kg (men); (c) frequent exposure
to smoke, dust or gases; (d) frequent exposure to cold, heat, mois-
ture, humidity or drafts; (e) frequently works with oil, grease, dirt;

(f) frequent exposure to microorganisms; (g) works the majority of
time outdoors; (h) frequently engages in nursing, caring or healing;
(i) frequently engages in protecting, guarding, monitoring, regulating
traffic; (j) frequently engages in cleaning, waste disposal, recycling;
(k) frequently engages in monitoring, controlling machines or techni-
cal processes; (1) frequently works standing up; (m) frequently en-
gages in transporting, storing, shipping.

® In calculating the employee-reported WfH capacity, we follow
Alipour, Falck and Schiiller (2020) as well as Mergener (2020a) and
assume that a job cannot be performed at home, if the respondent
does not work from home and indicates that WfH is “not possible” in
his/her job even if the employer were to grant the option. The survey
question reads “If your company allowed you to temporarily work at
home, would you accept this offer?”- (Yes; No; Is not possible with my
work).

Figure 2
Expert-judgement and Employee-survey Based Measures of WfH Capacity, Wfh Use,
and Occupational PC Use by Occupational Group
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from home. In a nutshell, it appears that the capac-
ity to work from home at least partly/temporarily is
considerably larger than the capacity to work entirely
from home.

It is interesting to note from Figure 2 that the
share of employees in an occupational group that may
potentially work entirely from home is relatively close,
and sometimes even less than, the share of employ-
ees that actually use WfH. This could be a tentative
indication of the relative importance of occasional vs.
full modes of WfH in different occupational groups.
For example, in the agriculture, construction, health
and natural sciences professions, in which the actual
use of WfH surpasses the capacities to entirely WfH,
occasional rather than full use of WfH might play a
dominant role. These professions are also the occu-
pational groups in which differences between the ca-
pacity to partly and the capacity to entirely work from
home are most pronounced. Given that these groups
include occupations in which physical presence, e.g.,
on a field, on a construction site, in a hospital or labo-
ratory, is often at least temporarily necessary, entirely
working from home may not be feasible for many em-
ployees in these occupational groups. At the same
time, however, these occupations entail tasks that
can be carried out from home, such as document-
ing, email processing, preparing work processes or
training, which still allow employees to work at least
occasionally from home.

Another striking observation illustrated in Fig-
ure 2 is that the share of employees in an occupa-
tional group that may at least partly WfH is close to
the share of frequent occupational PC users in that
occupational group. In fact, the massive increase in
professional PC use since the late 1990s, in combi-
nation with widely accessible broadband Internet in-
frastructure, might make it possible to perform more
and more occupational tasks from home. However, it
does not necessarily allow workplaces to be entirely
moved into employees’ homes.

DIFFERENCES IN THE EXTENT AND RECOGNITION
OF WFH TIME

When estimating WfH capacity, we find indications
for differences for occasional vs. full modes of WfH.
This heterogeneity is reflected in the actual use of
WfH.* Only about one-eighth of all employees who
work from home do so entirely, the others do so fre-
quently, sometimes or rarely (each with a share of
about 30%). The proportion of weekly working time
that employees work from home ranges on average
from 7% (rarely), to 12% (sometimes) and to 29%
(frequently). Employees who sometimes work from
home spread their working hours over 2.2 working
days; those working from home frequently distribute
their working hours over 3.7 days. Almost 30% of all

* For details, see Mergener (2020b).



hours worked from home are not fully recognized as
working time.

Mergener (2020a) shows that the capacity for
WfH increases with the number of cognitive, mostly
complex, tasks associated with a job, whereas man-
ual tasks reduce this capacity. We find a comparable
pattern for the actual use of WfH (Figure 3). It is more
frequent in occupations with (highly) complex require-
ments. Working entirely from home is particularly
common in jobs with highly complex tasks, while WfH
frequently is also widespread among employees with
complex tasks. However, WfH sometimes or rarely is
of importance not only for jobs with (highly) complex
tasks but also for those involving (un)skilled tasks.

In particular, employees with young children and
commuters are in need of flexibility in choosing where
they work. Parents of children under the age of 12
living in the same household more frequently work
from home than employees without young children.
Mothers in particular are slightly more likely to work
entirely or at least frequently from home (see also
Arntz et al. 2020). This WfH time consists primarily
of contractually recognized hours worked from home
(74% fully recognized, 16% not at all). Women without
children more often work from home outside their
recognized working hours (68% fully recognized, 23%
not at all). Fathers use WfH arrangements more irreg-
ularly or on demand, i.e., sometimes or rarely. The
proportion of unrecognized working time from home
is higher for fathers (21% not at all recognized, 6%
partially) than for mothers, but is not significantly
different from men without children (22% not at all
recognized, 7% partially).

WfH arrangements are often discussed as an
instrument to reduce commuting, e.g., employees
whose place of residence is located (very) far away
from the employer’s premises can especially benefit
from such flexibility. We find that WfH increases with
the distance between home and workplace at both
the extensive and intensive margin. More than half of
the employees with a commuting distance of 100 km
or more state that they work from home (11% always
and 21% frequently). In addition, long-distance com-
muters also work irregularly from home. However, the
proportion of employees who sometimes or rarely
work from home does not differ significantly between
employees with longer and shorter commuting dis-
tances (it is about 10% in all distance groups). Re-
garding the contractual recognition of working time,
it becomes obvious that long-distance commuters,
who do a large part of their work from home, more
often receive full recognition (82% fully recognized,
13% not at all). This proportion decreases with the
commuting distance.

WHAT DOES THE FUTURE OF WFH LOOK LIKE?

The evidence in this paper suggests that the increas-
ing prevalence of WfH in the last two decades has

Figure3
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been primarily driven by occasional homeworkers
who spend only fractions of days rather than entire
days working from home. Moreover, we show that the
needs of employers and employees vary consider-
ably, and that WfH is hardly feasible (at least com-
pletely) for some professions. Given this heteroge-
neity, a legal right to work from home is controver-
sial. Nevertheless, it is likely that WfH will continue
to gain importance even after the coronavirus crisis,
so that parts of the unexploited potential from the
pre-coronavirus era will be used. During the course
of the pandemic, reservations and stigmas concern-
ing WfH have dissolved. Necessary adjustments, such
as digitizing work processes or introducing suitable
communication tools, were implemented swiftly and
many employees have developed or improved their
digital skills.

The immediate benefits of such a shift are evi-
dent: companies can cut down on expensive office
space; employees no longer lose time in traffic jams
or crowded subways. A reduction in traffic would ul-
timately benefit the environment as well. The fact
that people would no longer have to live near their
place of work may also have a positive effect on the
precarious situation in today’s urban housing mar-
ket. This, in turn, may benefit employees who cannot
work from home, for example, healthcare workers.
In addition, eliminating physical distance as a limit-
ing factor could improve matching jobs between job
seekers and employers, and ultimately boost overall
economic productivity.

However, there are also arguments against a
radical shift to WfH. Many employees experience
permanent work from home as a burden rather than
a relief. Employees who work from home often lack
social exchange and report loneliness (Bloom et al.
2015). In fact, there is a large body of empirical ev-
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idence suggesting that it is precisely the personal
exchange of ideas, knowledge, etc. that drives ag-
glomeration and explains higher productivity in met-
ropolitan areas.

If this type of exchange cannot be shifted to the
digital realm, innovation and productivity-enhancing
capacity could be lost. It is thus more probable that
companies and employees will prefer a hybrid form
of work. This would reconcile the flexibility and au-
tonomy of working from home with the possibility of
engaging in personal exchange at the office. In this
case, office space would serve less as a mere place
of work but as a communicative meeting place for
employees. Future research should investigate how
these changes in work organization will affect job
performance and satisfaction for both employers and
employees.
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Thomas Fackler and Nadzeya Laurentsyeva

Gravity in Online Collaborations: Evidence from GitHub

Growing importance of immaterial goods and increas-
ing digitization have enabled virtual production pro-
cesses and have made virtual teamwork possible.
Modern digital technologies not only reduce com-
munication costs, but also help create powerful en-
vironments with apparently no physical barriers for
close collaboration or for exchange of knowledge and
ideas. Does it mean that traditional obstacles, such as
bilateral distance, country borders, language barriers
or cultural differences do not matter in the virtual
production processes? We try to answer this question
by estimating the gravity model for collaborations
on GitHub—the world’s largest online platform for
software development.

The gravity models are well established in the
Economic literature and help to identify the deter-
minants of bilateral trade in goods and services or
of migration flows between geographical units. By
applying the gravity model to an online setting, we
can identify the determinants of virtual collaborations
and compare them with those established in trade or
migration literature.

Cross-city and cross-country code contributions
are not only related to trade, but also to the litera-
ture on knowledge flows and knowledge production.
Knowledge has been shown to be more localized than
what would be expected from agglomeration effects
alone (Jaffe et al. 1993). Furthermore, knowledge spill-
overs to other countries has been shown to take time
(Hu and Jaffe 2003; Jaffe and Trajtenberg 1999), and
the effect of international localization has turned out
to be more robust than within-country localization
(Thompson and Fox-Kean 2005).

Our results show that there is gravity in online
collaborations on GitHub. The estimations suggest
that it is weaker than in trade, but statistically sig-
nificant, despite the fact that both the production
process and the output of programmers are imma-
terial. The effect of distance between locations is
non-linear, i.e., an additional kilometer de-
creases collaboration more when distance
is low than when owner and committer are
already far apart. This is in line with the
idea that offline work and personal contact
are still important and different modes of
transport are used, such that moving from
what may be a commuting distance to one
that is usually traveled by plane changes the
cost of an additional kilometer.

In addition, when distance is controlled
for, traditional determinants of international
trade such as language barriers and country
borders matter for international code contri-

butions, although here too the magnitudes of the ef-
fects are smaller than for trade.

CONTEXT AND DATA

GitHub is a platform for software development that
was launched in 2007 and hosts a collaborative
version control system. Projects can be started by
individual users and companies. The repositories
cover a wide variety of (mostly) software projects,
some of which are aimed at other developers and
some at a wider audience. GitHub allows users to
have private and public repositories for the project’s
code. Our data contains only the latter. These pub-
lic repositories are usually licensed under common
open-source licenses such as the GNU General Public
License.

To contribute to projects or create new ones,
users have to set up an account and can provide
their real name, location (usually city) and additional
biographical information. Each project has only one
owner. The owner may invite other users to contri-
bute and become project members. Users can also
initiate and contribute to a project before being in-
vited (McDonald and Goggins 2013). Users who are
not project members cannot only report issues but
also suggest modifications to the code, which the
project members can review and accept into the
project.

In public projects, all of these activities can
be observed by everyone. This makes collaborative
software development a unique setting that gives
researchers a detailed and, in terms of code, com-
prehensive view of worker interaction. Users’ profile
pages on GitHub show their contributions to different
projects, while project pages reveal which users have
contributed. Thanks to the version control system, the
development history of a project is recorded down to
the addition of each line of code. In addition to tools
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Figurel
Cumulative Number of Registered Users and Repositories on GitHub
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for software development, GitHub also shares some
features of social networks, giving users the ability to
get updates about each other’s activities, as well as
watch projects and give “stars” to the ones they like.
Motivations of open source contributors have been the
subject of economic research and include paid work
at software companies, career concerns (showcasing
skills), as well as writing software for one’s own needs
or to help others (Belenzon and Schankerman 2008;
Hergueux and Jacquemet 2015; Lerner and Tirole 2001
and 2005).

For this study, we mainly look at “push events,”
i.e., submissions of commits to a repository, and here
in particular, the ones involving project owners and
committers from different countries.

We use a snapshot from GitHub Torrents (Gousios
2013) and the GitHub Archive Dataset, as well as a
Gravity dataset from CEPII. Both Torrents and Archive
datasets provide a mirror of the GitHub public event
stream from 2012 onward. Both are publicly available
in the Google Cloud Platform. We use the two datasets
in a complementary way. We take the event stream

Figure 2
Number of GitHub Users per Capita

data from GitHub Archive as it is updated in real time
and allows us to incorporate the most up-to-date ac-
tivity data. We then merge the events with data on
users (in particular, their reported geographic loca-
tions), which is available in the Torrents dataset. We
use the latest available snapshot of GitHub Torrents
from June 2019. Thus, our event data spans from 2012
to July 2020, conditional on the involved users (pro-
ject owners and project committers) being registered
on GitHub as of June 2019.

Our final dataset has several features. First, it
contains the available information from public re-
positories only, as we cannot observe the activity
of private projects stored on GitHub. Second, given
our research question, we have to limit the data to
events where we can identify the location of project
owners and project committers. As Figure 1 shows,
that leaves us with about 2.4 million registered users
and about 36 million repositories.! Third, to focus on
the collaborative work, we keep only those events on
GitHub where a project committer is different from
the project owner.

GEOGRAPHY OF THE ACTIVITY AND COLLA-
BORATIONS ON GITHUB: DESCRIPTIVE DATA

Since its start in 2007, GitHub has become popular
with users around the world. Figure 2 shows the num-
ber of GitHub users in our data relative to a country’s
population (in millions). Overall, more advanced coun-
tries have a higher share of registered users. It should
be noted that even though per-capita activity is high-
est in North America, Europe and Oceania, populous
countries such as India and China have sizable user
bases on GitHub as well.

The scatter plot in Figure 3 shows that the share
of GitHub users per capita is highly correlated with

1 In total, as of June 2019 there were 32 million registered users on
GitHub and 125 million repositories.
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Note: This map shows the number of GitHub users per capita (population in millions, i.e. users per one million inhabitants). Only users with reported location;

only repositories owned by users with reported location.
Source: Data from GitHub Torrents project (snapshot from June 2019).
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Figure 3
Broadband Subscriptions as a Share of Population and
Number of GitHub Users per One Million Population
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Note: This scatter plot shows the number of GitHub users per one million
inhabitants of a country on the horizontal axis and the number of broadband sub-
scriptions relative to a country’s population on the vertical axis.

Source: Data from GitHub Torrents project (snapshot from June 2019);
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the number of broadband subscriptions per capita.
Even though a slow Internet connection is technically
sufficient for working on GitHub, broadband certainly
helps, especially when other tools, such as video con-
ferencing, are used for coordination purposes. Of
course, a country’s level of technological develop-
ment correlates with both the share of programmers
and the share of Internet users in a country. Our data
shows that there is also a positive, although weaker,
correlation between the share of information and
communications technology in a country’s exports
and the number of users per capita.

Figure 4 depicts the flows of contributions be-
tween the eight most active countries on GitHub in
our data in terms of international contributions (US,
Great Britain, Germany, France, Canada, the Nether-
lands, China, and Japan), as well as to and from the
set of all other countries. Within-country contributions
are excluded. The circle shows how the international
contributions between the illustrated countries are
divided by committers’ countries. The flows go toward
the project owner’s country.

The largest flow between two countries is from
committers in France to projects whose owners are
in the US (about 700,000 cross-border events), closely
followed by commits from Great Britain (600,000),
Germany (600,000) and Canada (500,000) to the US.
The next-largest flow between countries is from the
US (committers) to Great Britain (owner location),
which is about two-thirds the size of the reverse flow.
Among the countries shown, the top three countries
by inflow of contributions to projects owned in the
country are the US, Great Britain and Germany. The
top three by “outflows” are the same countries,

Figure 4
Bilateral Flows on GitHub
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Note: Number of contributions in millions. Only users with reported location;
only repositories owned by users with reported location.
Source: Data from GitHub Torrent project

(snapshot from June 2019). © ifo Institute

but Germany is in second place and Great Britain is
third.

If the total of “outflows” (contributions to foreign
projects) is divided by the total of “inflows” (contri-
butions to local projects by foreigners), Germany has
the highest ratio (about 2.4) and the US the lowest
(0.6). This is interesting in view of the discussion about
Germany’s scarcity of technology start-ups relative
to the US, despite the availability of local engineer-
ing talent. It is also in line with the political debate
about Germany’s export strength and American con-
cerns about the trade balance, even though we are
analyzing numbers that do not enter trade statistics.
Japan and China, however, are the other two among
the shown countries with a ratio smaller than one,
despite their export strength.

ESTIMATION OF THE GRAVITY EQUATION

The gravity equation models bilateral interactions
between geographic units where economic size and
distance effects enter multiplicatively. In particular,
the scope of interactions is positively related to part-
ner size, which could be measured by GDP, income
or population, and negatively related to bilateral
distance. Such models have been used as a work-
horse for understanding the determinants of bilat-
eral trade flows for over 50 years, since being first
introduced by Tinbergen (1962) - see Head and Mayer
(2014) for a recent survey. They have also been widely
applied to study the determinants of migration flows,
see Beine et al. (2016) and Ramos (2017) for reviews
of modelling approaches, and Mayda (2010) and
Migali et al. (2018) for applications to international
migration.
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Table 1

To estimate the gravity equation for collabora-
tions on GitHub, we aggregate the data at a city-
pair and year level. We further restrict our dataset
to about 500 of the most active cities on GitHub (as
proxied by the number of registered users as of June
2019).2 These cities together account for over 70%
of all commits by users with reported locations. We
construct a strongly balanced panel dataset by form-
ing all possible city pairs from our sample for a pe-
riod between 2012 and 2020, which results in about
2.3 million observations.

We estimate several variations of the gravity
model. Our baseline specification is the following:

cijt = B, + B,dij + B, X + tt + Eijt

cijt is the number of collaborations between a city
pair ij in a year t; we measure it by the number of
contributions (commits to a project) done by users
from a city i and submitted to a project owned by
users from a city j. In our setting, direction matters:
collaborations between city pairs ij and ji are treated
as two observations. To make an analogy in terms
of the trade and migration literature, we think of a

2 We set a cutoff of at least 450 registered users per city as of June
2019, resulting in 511 cities.

Gravity Model for Collaborations on GitHub

Variables (1) () 3) (4)
Contributions Contributions Contributions Contributions
intensive
Distance -0.180*** -0.167***
(0.023) (0.037)
1-50 km -3.038*** -1.489***
(0.443) (0.375)
50-100 km -4.372*** -2.691***
(0.121) (0.108)
100-300 km -4.931*** -3.080***
(0.122) (0.085)
300-700 km -5.072*** -3.217***
(0.123) (0.128)
>700 km -5.172*** -3.342%*
(0.119) (0.094)
Users, destination 0.111*** 0.111%** 0.106*** 0.305***
(0.026) (0.026) (0.025) (0.039)
Users, origin 0.097*** 0.097*** 0.092*** 0.204***
(0.025) (0.026) (0.024) (0.041)
Foreign country -0.097 -0.221*** -0.427***
(0.117) (0.020) (0.040)
Common language 0.046** 0.021** 0.049
(0.018) (0.010) (0.082)
Observations 2,331,693 2,313,405 2,313,405 94,619
R-squared 0.132 0.135 0.253 0.264
Clusters 5184 5041 5041 2170

Note: The dependent variable is the number of contributions (natural logarithm + 1) between a given city pair.
Column 4 presents results conditional on non-zero contributions in a city pair. In Columns 1-2: distance represents
the length in km (natural logarithm + 1) of the shortest path between two cities. In Columns 3-4: we use dummies
corresponding to different distance bins, where distance = 0 (same city) is the reference category. Economic size is
proxied by the number of registered users in an “origin” city (city of a committer) and a “destination” city

(city of a repository’s owner). All specifications in-clude year fixed effects. Standard errors are clustered at a

country-pair level.

Source: Own calculations.
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city of committers as an origin (e.g., origin of service
providers—exporters) and a city of the project owner
as a destination (e.g., destination of services—import-
ers). dij is geographic distance between two cities.
We calculate it as the shortest path (in km) between
cities, using their coordinates. X includes a vector
of controls. We control for the number of users in
origin and destination cities registered on GitHub as
of a given year. In addition, we add a dummy for for-
eign country and a dummy for common language (for
cross-border collaborations). Conditional on distance,
these dummies capture the effects of state borders
and language barriers. All the specifications include
year fixed effects, and standard errors are clustered
at a country-pair level to allow for correlations in
residuals.

In our baseline estimations, we take natural log-
arithms of our dependent and non-categorical inde-
pendent variables. Therefore, we can interpret the
coefficients of interest as elasticity. However, given
that we have count data and many zero observations,
for robustness, we estimate the regressions using ze-
ro-inflated Poisson method.

RESULTS

Table 1 presents our main results.® Columns (1) and
(2) use a continuous measure of distance as the ex-
planatory variable. The effect of geographic distance
on online collaborations is negative and statistically
significant with an estimated elasticity of 0.17-0.18.
The magnitude of the effect is smaller compared to
those established for trade (around 0.85 - 1) and
slightly smaller compared to those found in the in-
ternational migration literature (around 0.25). Yet,
the effect is still sound, meaning that geographic
distance matters even in virtual environments.
Column (3) uses distance bins instead of a contin-
uous distance measures to capture non-linear dis-
tance effects. The reference category corresponds
to collaborations within the same city. The results
highlight non-linearity in the distance effect and sug-
gest that interactions on GitHub are substantially
more likely to happen within the same city, i.e., be-
tween people who know each other personally and/
or can collaborate in an offline setting. Beyond the
distance of 100 km (roughly commuting distance),
the effect stays at about the same level. Columns
(2-3) also control for state borders and language. As
in the trade and migration literature, conditional on
distance, the state borders reduce virtual collabora-
tions, while a common language slightly mitigates
this negative effect. Column (4) focuses on the in-
tensive margin and shows that geographic distance
as well as state borders also matter for the intensity
of collaborations.

3 All our results are qualitatively robust to including city fixed ef-
fects and to an alternative estimation method with zero-inflated
Poisson.



Figure 5 investigates whether the effect of dis-
tance on GitHub collaborations changed between
2012 (the launch of the platform) and 2020. Despite
increases in Internet speed and online collaboration
tools, our data suggests that the role of distance on
GitHub did not substantially decrease over the last
several years (if anything, it increased slightly be-
tween 2013 and 2017). The figure, however, is hard to
interpret as the platform grew rapidly between 2013
and 2017. One possible explanation is that new users
are more likely to start their collaborations locally
or that recent user growth comes from professional
users, who might be more likely to be co-located
in offices than unpaid volunteers in open-source
projects.

CONCLUSION

To summarize, results in Table 1 and Figure 5 high-
light that standard barriers found to affect trade and
migration flows also matter in a virtual environment.
This is particularly interesting given that (monetary)
search costs for a relevant project, technology or a
potential partner on GitHub are zero. There are nei-
ther the usual “trade” costs, such as tariffs or quotas,
nor any travel costs. Moreover, in a transparent set-
ting such as GitHub, the information about the qual-
ity of a potential project or a contributor is easy to
observe for all the actors. This finding is consistent
with Singh and Marx (2013), who show that advances
in communication technologies and lower costs of
traveling hardly reduce the localization of knowledge
over time.

There could be several explanations behind the
effect of distance and country borders on GitHub.
First, it could be driven by the motivation of program-
mers working on GitHub. If a programmer’s main mo-
tivation to contribute to a certain project is career
driven and if they consider mainly geographically
close labor markets, they might focus their activity
on local projects. Second, it is likely that personal
contact and offline communication among co-work-
ers matter even for online production processes.
While GitHub offers infrastructure for virtual collab-
oration, certain problems (especially those related
to the strategic development of a project) require
personal interaction. Third, while software products
and programming languages are relatively standard,
substantial geographic differences in the contents,
available technologies, and approaches to work are
likely to exist, making projects from different cities
and countries non-compatible. From a non-techni-
cal perspective, cultural differences could also play
a role. For instance, Lyons (2017) uses data from an
online contract labor market and shows that team
organization improves outcomes when workers are
from the same country. She argues that the effect is
driven by easier communication among team mem-
bers. Laurentsyeva (2019) uses GitHub data and pro-

Figure5
Distance Elasticity of Collaborations on GitHub in 2012-2020
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vides evidence that political conflicts (which are com-
pletely exogenous to the functioning of GitHub) in-
crease ingroup-outgroup biases among programmers
from the affected countries and decrease cross-bor-
der collaboration.

Disentangling the exact reasons behind gravity
in online collaborations using micro-level data from
GitHub is a promising avenue for further research.
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Christopher T. Stanton and Catherine Thomas

The Gig Economy Beyond Local Services and Transportation

The gig economy characterizes a wide variety of short-
term freelance work, typically intermediated via on-
line platforms that facilitate matching between buyers
and providers. The widespread growth of ride-shar-
ing platforms such as Uber and Lyft has led many to
equate gig-economy work with tasks carried out face
to face after matching on a platform. However, many
gigs or tasks can be both contracted and performed
remotely, particularly when the output can be deliv-
ered electronically. Platforms that enable this type of
work are referred to as online labor markets.

The hiring process in these settings differs from
those in traditional offline labor markets in that rapid
matching happens for relatively short assignments.
Most platforms have a core set of features, such as
reputation systems, portfolios of past work, a partially
standardized skills canon, payment handling, and pro-
visions to prevent taking work off the platform. The
precise contract form is often at the discretion of a
buyer, ranging from those paying an hourly wage to
those offering fixed fees negotiated for a specified
output.

Blinder and Krueger (2013) estimate the extent to
which occupations in the United States are amenable
to online production, or, in their terminology “off-
shorable.” They conclude that a reasonable estimate
of the offshorable share of US employment given the
technology available at the time was around 24%.
This covers activities that required both skilled and
unskilled labor. In information and professional, or
scientific and professional, services, the offshorable
share was even higher, at around 35%; office and
administrative support occupations came in at 41%.
Earlier work on services occupations by Jensen and
Kletzer (2010) estimated that 93% of computer and
mathematical and 64% of office and administrative
support occupations could be offshored.

When it is technically feasible, the potential labor
costs savings of remote work are substantial. The pay
comparison website payscale.com reported that the
annual salary in 2018 for a 25-year-old Software De-
veloper with a Bachelor’s degree and three years of
experience was USD 112,000 in San Francisco, USD
24,000 in Warsaw, and USD 8,000 in Dhaka. A grow-
ing literature on market power in the labor market
suggests local opportunities, rather than productivity
differences alone, contribute to this wage gap (Ashen-
felter et al. 2010; Caldwell and Danieli 2018). If wage
differences of this order of magnitude can be realized
at the level of tasks done online, then the variable
cost savings would make it a very appealing option.

However, while several individual platforms have
matured into liquid marketplaces (Kassi and Lehdon-

virta 2018), aggregate adoption
rates for online work remain low.
This becomes apparent when

considering the public earnings

reports from the leading online

platforms. At the time of writing,
the combined revenues of publicly
traded online labor platforms was
only a fraction of the traditional
staffing firm Manpower’s annual
USD 20 billion in revenue. Macro-
economic statistics yield similar
conclusions. The US Census’ Char-
acteristics of Businesses Survey
found that only 1.5% of all firms

outsourced or transferred any

business function and/or service

to a company outside the US in
2015. The industry with the largest
number of firms reporting this ac-
tivity was Information (NAICS code
51, producing and distributing in-
formation and cultural products;
providing the means to transmit or
distribute these products as well
as data or communications, and processing data),
at 6.9%, and the US State with the largest reporting
share was California at 2.6%.

Turning to the supply side, in the US over re-
cent decades, there has been a decline in the share
of self-employment among more highly educated
workers relative to less-well educated workers. This
suggests that those at the higher end of the labor
market are not as likely to engage in gig work—which
is, by definition, self-employment—at least as their
primary form of employment. This is also likely con-
sistent with analysis from tax records on the rise of
the platform economy, which shows that the majority
of new gig-like work arrangements tend to be com-
ing from ride sharing or co-located services (Collins
et al. 2019).

REASONS FOR THE LIMITED GROWTH OF ONLINE
FREELANCE WORK

Considering the aforementioned trends together, the
limited growth of online freelance work in spite of its
technical feasibility and low cost is consistent with
an existing barrier in the form of coordination costs
or contracting frictions that exist at firm boundaries.
This paper explores the composition of tasks that are
conducted via online labor markets and offers some
comments on why adoption is not yet as widespread
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as in more standardized gig economy sectors such as
ride sharing.

Because of the differing trends in gig work by
skills required and education level, it is interesting
to first ask what types of skills are demanded online
and by whom. Data show that the majority of poten-
tial buyers are in English-speaking countries and are
looking for temporary freelance workers to complete
discrete tasks. On most platforms, buyers must in-
clude a task description in the vacancy posting that
goes into quite some detail about the skills required.
Various sources show that most tasks are either of a
technical nature (e.g., web or software development),
or require specific skills such as design or translation.
Nonetheless, vacancies in administrative support and
data entry are also common.

Historical data from a leading platform reveals
whether it is possible to predict which potential
buyers will end up becoming frequent users of the
platform from their observable characteristics. Data
from 2008 to 2010 that contains information on over
60,000 buyers shows some evidence that buyers of
technical services are relatively less likely to adopt
the platform after trying it out. Buyers in larger en-
terprises are also less likely to adopt the platform
than sole proprietors or smaller enterprises. Other
than these factors, observable buyer characteristics
or attributes of the vacancy posting have little ex-
planatory power for platform adoption.

Given these two factors, it seems likely that buyer
fit with online labor relates to the willingness or abil-
ity to carve out well-defined tasks that can be done
by a specific individual and then integrated with other
production activities. Complex technical jobs or those
requiring integration into larger production processes
may make the up-front investment in writing specifi-
cations and the onboarding and monitoring of arms-
length contractors difficult to justify relative to a lo-
cal, known alternative.

Much of the other work on these platforms has
studied providers’ careers or earnings (Horton 2010;
Pallais 2014; Stanton and Thomas 2016), and the
impact of the gig economy for the labor force as a
whole - see Koustas (2020) in this volume, and Datta
et al. (2018). The data on self-employment trends in
the US show that more highly educated individuals,
who tend to be in occupations that require interac-
tion with other activities, are tending to remain within
firm boundaries. Hence, it is plausible that the chal-
lenges associated with communication across tasks
have proved to be a barrier to more rapid growth of
task-based online work.

The Oxford Internet Institute’s Online Labour
Index* documents a 50% increase in job postings
between May 2016 and March 2020 on the five larg-
est online platforms. This paper concludes by pro-
viding results that suggest how the growth rates of

1 See http://ilabour.oii.ox.ac.uk/online-labour-index/.
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online platforms may be impacted by the Covid-19
pandemic that hit the English-speaking world from
March 2020 onward. Initial evidence shows that de-
mand declined steeply until the first week of April,
but rose to unprecedented heights up to the end of
May. The increase was particularly steep in software
development and technology tasks and from buyers
located in the US. It is likely that many new buyers
turned to these platforms for the first time, experi-
mented with their use and learned how to hire and
how to coordinate remote work. In this vein, recent
work shows that gaining experience with this form of
labor sourcing can help buyers to become long-term
adopters (Stanton and Thomas 2020). This finding is
analogous to recent literature suggesting that the pan-
demic revealed that, at least for some firms, workers
were more productive working from home or in new
arrangements (Bartik et al. 2020).

As countries ease out of lockdown, it will be in-
teresting to observe whether the increased experi-
mentation with online labor that has occurred during
the last few months is sufficient to convince buyers
of its overall appeal.

WHO BUYS ONLINE LABOR SERVICES?

The Online Labor Index tracks activity across the five
largest English-language online labor platforms, which
represent over 70% of the total market. The index
measures supply and demand across countries and
job types by tracking the number of projects posted
across the different platforms in real time. According
to these data, in the first week of July 2020, 38% of
the value transacted online originated in the US, 9% in
the UK, and 6% each in Canada and Australia. As the
largest source of service providers globally, demand
from India also made up 8% of this value. In the same
week, 46% of the value was in software development
and technology tasks, and 20% was in creative and
multimedia tasks.

At the start of this index, in May 2016, 53% of va-
cancies were posted by buyers in the United States,
and 35% were in software development and tech-
nology. Going back even earlier, in microdata from a
single large platform dating from 2008 to 2010, 57%,
or just over 67,000 buyers, were located in the US.
49% of all vacancy postings were in technology jobs,
either web development or software development. At
this time, the other main types of vacancies posted
were tasks in Administrative Support (15%), Sales and
Marketing (11%), Writing and Translation (10%), and
Design and Multimedia (10%).

Around half of all vacancy postings were for tasks
that lasted less than one month. This suggests poten-
tial buyers had defined discrete objectives to be de-
livered, and were not seeking to contract for ongoing
deliverables. That is, the work content tended to be
task- or gig-based. Technical tasks and tasks in design
and multimedia were more likely to be short term,



consistent with the idea that the deliverable output
is a discrete piece of work. Customer Service and Ad-
ministrative Support vacancies were more likely to be
longer term, consistent with these tasks being recur-
ring for most businesses, rather than project-based.

WHEN DOES ONLINE PRODUCTION REALLY
WORK?

Data from the large platform also reveals which po-
tential buyers ended up being intensive users of this
technology, and for what types of tasks. Amongst all
buyers who posted at least one vacancy on the plat-
form, outcomes were very heterogeneous. 11% hired
five or more times over the next two years, while 73%
didn’t hire at all. For the rest of this paper, this 11%
of buyers is referred to as the “adopters.”

The data permits tracking all the buyers who tried
out the platform during this time and, hence, at what
stage the non-adopters opt out. In seeking to explain
why some buyers adopt the technology and some do
not, it is important to understand whether they differ
from non-adopters in observable characteristics or in
their early actions on the platform. Figure 1 compares
adopters with all buyers. Adopters are slightly more
likely to be located in the US, at 62% vs 57%. This
may suggest that US buyers find it easier to contract
at arm’s length for the type of discrete tasks that are
suited to these platforms. They may also have more
flexibility in their labor-sourcing decisions or in regu-
lations that enable this type of contracting.

Figure 1 also shows that the buyers who end up
adopting the platform are less likely to have posted
their first vacancy in a technical job category. Rel-
ative to expectations when deciding to try out the
platform, it could be that these types of tasks require
more communication and are harder to coordinate at
arm’s length. In contrast, there is no real difference
between all buyers and those who adopt the plat-
form as part of their first job posting, as measured
by whether the first vacancy is likely to last over one
month.

The final two pairs of bars in Figure 1 show that
adopters differ from typical buyers in that they are
more engaged with the platform right from the start.
From the outset with their first posting, they are more
likely to conduct applicant interviews, at 82% ver-
sus 63%, and they are much more likely to fill their
first vacancy posting on the platform. In fact, 32%
of adopters hire on the first posting as compared to
15% overall.

The figure therefore shows that early engagement
is correlated with becoming an adopter. Adopters also
conduct a larger number of interviews on the first
posting and are more likely to hire when controlling
for the week of first posting, the job category, and the
country where the buyer is located. Even a buyer who
does not hire on the first vacancy is more likely to
become an eventual adopter if they conducted inter-

views for the first vacancy. Of course, these summary
figures are consistent with either more engaged buy-
ers doing more to figure out how the platform works
and how to manage workers—actions that increase
the utility from contracting with online labor—or due
to unobserved heterogeneity across buyers. We now
turn to the question of whether this selection either
in or out of early engagement and eventual platform
adoption is based on some unobservable buyer char-
acteristic or is instead due to the early actions taken
on the platform.

WHY DOES EARLY ENGAGEMENT VARY?

Ideally, buyer heterogeneity versus engagement with
the platform could be disentangled using a well-de-
signed experiment. In the absence of this kind of ev-
idence, models of buyer engagement that account
for the composition of the applicant pool, the prices
offered, and details about the vacancy can be esti-
mated. Accounting for the buyer and vacancy char-
acteristics that are observed by potential applicants,
seemingly random variation in the applicants seen
early on may shape buyers’ eventual adoption by af-
fecting their initial experience. Furthermore, if some
buyers adopt the platform despite receiving low-
er-quality applications and others opt out despite
receiving high-quality applications, it is likely that
heterogeneous buyer types are trying out the plat-
form and eventual adoption is unrelated to their early
experiences. Stanton and Thomas (2020) conduct this
analysis, and the results put weight on both these
explanations. That is, buyers’ early actions play an
important role in accelerating or hindering platform
adoption even after attempting to account for differ-
ences in buyer types.

To illustrate how this procedure distinguishes
between various explanations, imagine there are
two types of buyers: one type places a high value on
online hiring when trying it out, whereas the other
type is skeptical. Because of their initial enthusiasm,
type-one buyers are likely to hire even when the set
of applicants is rather lousy. On the other hand, the
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Figure 2

type-two buyer will only hire when the applicant pool
includes star providers. The distribution of buyer
types can be inferred from buyer responses to receiv-
ing varying applicant pools. Still, within each type,
some fraction of buyers will hire and some will not.
The analysis shows that even when conditioning ac-
cording to type, buyers that hire early on post more
later vacancies and are more likely to become adop-
ters. That is, early actions to engage with the market
by hiring lead to long-term future use.

WHAT ELSE CHANGES WITH EXPERIENCES?

Having overcome any barriers to first using the plat-
form, buyers appear to learn how the platform works
as they hire labor services. The data contain two var-
iables about the intensity of search to fill each va-
cancy: the length of the task description, in charac-
ters, as well as the number of interviews.
Regressions that include buyer fixed effects show
that the length of the description of the work in the
vacancy posting tends to shorten on successive posts.
Figure 2 plots the average number of characters in
the description, controlling for the week, the type of
task, and the expected duration of the vacancy, along
with buyer fixed effects. The grey bars are for those
buyers who go on to become adopters, and the blue

Length of Job Description, Controlling for Expected Duration and Buyer Fixed Effects

mAll = Adopters

Average number of characters

Source: Proprietary Data from a Large Online Labor Market.
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bars show non-adopters who are posting vacancies
in the market after having made a number of hires,
but will drop out before making five hires. Because
buyer fixed effects are included, the average num-
ber for both groups is the same prior to doing any
hires, and, because adopters are defined as those
who make at least five hires, there are no non-adop-
ters in the data at this experience level. The grey bars
show significant declines after making one hire, with
adopters posting descriptions that are 14% shorter
after making five hires.

This reveals either that the buyers that become
adopters learn to communicate their needs more ef-
fectively or learn that providing detail about the task
does not improve matching applicants to the tasks.

Figure 3 plots the average number of interviews
conducted at different levels of hiring experience,
controlling for week, job category, and buyer fixed
effects. Again, the grey bars are for those buyers who
go on to be adopters and the blue bars represent all
other buyers in the data after making the relevant
number of hires. Both series show a reduction in the
number of interviews on successive posts, and, while
this decrease is even greater for the non-adopters,
adopters decrease the number of interviews by 36%
by the fifth hire.

This finding could mean that all buyers learn how
to select applicants for interviews or how to differenti-
ate between applicants more easily during interviews.
It could also mean that buyers learn that interviews
are not particularly helpful in differentiating among
applicants. In either case, Figures 2 and 3 suggest
the vacancy posting and search process is less time
consuming once buyers have learned how the plat-
form works.

Gains from experience hence appear to include
reducing the cost of using the platform, but many
buyers drop out before reaping these benefits. A key
question for the future growth of these technologies,
then, is whether it is possible to lower the costs of
engaging with the platform when first trying it out.
Recent work by John Horton addresses this question
by studying interesting market design interventions
that seek to lower these costs (Horton 2017 and 2019),
and which are shown to be effective in doing so on
the margin.

The fact that buyers opt out of the market after
posting vacancies suggests they were initially un-
certain about the extent of engagement costs. One
way to overcome this uncertainty about the platform
would be for buyers to run small tests to determine
whether the market works for them. In fact, in most
models of experimentation, one would expect buyers
to post short tasks to evaluate whether the platform
meets their needs, after which they would scale up
hiring. The microdata, however, offer no evidence that
buyers operate this way. For example, the propensity
to post a long versus short vacancy varies little over
the buyer life cycle. This suggests that one barrier to



adoption may be the difficulty in fragmenting tasks
into their sub-parts, because, to conduct a short ex-
periment on the platform, a buyer must first design a
short and self-contained task. Instead, buyers appear
to jump in headfirst with whatever task needs to be
done. There is also evidence that buyers default to
hiring providers who are more likely to be familiar
to them (Ghani et al. 2014). When the first vacancy
posting and first hire go well, and buyers find that the
platform is a good fit, they post more vacancies on
the platform and look for providers to do tasks that
vary in work content but not in length.

Among the possibilities suggested by the data,
one likely explanation for why some buyers opt out of
platform use is that posting the vacancy and viewing
applicants shows them that coordinating online work
is relatively costly and they decide to go no further.
Unlike the act of summoning an Uber, online labor
markets require a buyer to be actively involved in
project management, and this management is likely
to be costly.

WHAT’S NEXT FOR ONLINE WORK?

Turning back to data on self-employment in the US,
among the educated (those with a BA or higher de-
gree), long differences in employment trends show
that the highly educated—those whose skills are well-
suited to online work, particularly to technical tasks—
are much less likely to be self-employed than they
were historically. This is displayed in Figure 4, which
uses data from the CPS ASEC surveys for males over
time. The left panel looks at changes in self-employ-
ment within the education cell and shows large drops
for those with Bachelor’s or higher degrees. The focus
here is on males to avoid confusion with secular in-
creases in female labor supply. Of course, educational
attainment increased over this period, so the right-
most figure considers changes to the population share
of self-employment. Rising educational attainment
partially offsets the decline in per-capita self-employ-
ment for those who hold at least a Master’s degree.
The direct implication of these trends is that more
economic activity among skilled individuals is occur-
ring within firms rather than via self-employment.

It is also notable that the population-level decline
in self-employment ends around 2011 for those with
a high-school degree or a lower level of education.
The rate of self-employment even begins to turn up-
ward in 2015, coincident with the rise of the driving
economy (Collins et al. 2019). No such uptick exists
for the highly educated.

Although there are a number of factors at play,
differences in the task content of jobs may explain
some of these differences. According to O-NET data,
educated workers are less likely to be in routine jobs
and are more likely to be in jobs that require math
skills, social skills and interaction with others (Dem-
ing 2017). For these types of occupations, the need to

combine technical skills and coordination on the job
likely increases the overhead of managing contracts
beyond firm boundaries.

Tying this back to online labor markets, why then
are technical tasks such a large fraction of vacancy
postings if these tasks require interaction and coor-
dination? One possibility is that automation is putting
pressure on more routine activities in administrative
support, allowing employers to turn away from labor
markets altogether and toward computing power for
their needs. Another possibility is that tasks come
with a fixed cost in terms of management time, and
higher-value technical tasks may yield larger gains
relative to fixed costs than doing routine tasks.

What do these findings mean for the future of
remote work? The first half of 2020 has seen perhaps
the largest shock to its prevalence, following national
lockdowns in countries worldwide that meant that
work should be done at home whenever feasible, even
within firm boundaries. In a recent working paper,
Stephany et al. (2020) document some very interest-
ing patterns in the demand for arm’s-length US online
workers from buyers located in countries that went
into lockdown. In the early days of a country’s lock-
down, demand for freelance online services fell, but,
as the local lockdown continued, demand for online
labor increased and soon overtook initial levels. For
example, by the start of April, Korea had been in lock-
down for several months and demand for online labor
had risen to levels above those seen prior to the crisis.
Germany saw a later upturn, and the US upturn was
even later, as the crisis played out at different times
in these countries.

It may well be that once a large share of the
workforce is working from home, confronting all of
the challenges of coordination and communication
across diverse locations, undertaking such activities
at arm’s length, across firm boundaries, will also start
to appear less daunting. If potential buyers are able to
capitalize on what they have learned over the last few
months, then demand for all types of remote online
work may continue to grow, even when local econo-
mies return to more typical working conditions.

Figure 4
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Eliza Forsythe

Automation and Technological Change: The Outlook for

Workers and Economies

Since the advent of mechanization, predictions re-
garding the demise of jobs have accompanied each
labor-altering technological advance. In 1930, John
Maynard Keynes coined the phrase “technological un-
employment” to express the idea that technological
change may lead to gross and potentially permanent
declines in employment (Keynes 2010). In recent dec-
ades, the rise of big data, machine learning and robot-
ics promised a dramatic reorganization of industrial-
ized economies, which always seems to be just around
the corner. While past episodes of technological pro-
gress did not lead to permanent unemployment, many
fear this time is different. Dire predictions have been
made, such as a report by Frey and Osborne (2017)
arguing that, with current and emerging technology,
over 47% of all jobs stand to be automated in the
coming decades.

UNDERSTANDING TECHNOLOGICAL CHANGE

To understand how technology changes jobs, it is
useful to first divide jobs into component tasks. An
economy can be envisioned as a large number of tasks
to be performed, groups of which are bundled into
jobs, which are then further bundled into firms. A new
technology can change the task distribution in two
ways: first, it can replace tasks that were previously
performed by individuals; for instance, mechanical
looms developed in the eighteenth century directly
replaced artisanal weavers. Second, a technology can
require the development of new tasks, typically in or-
der to operate, maintain and improve technology; in
the case of the weavers, mechanical looms were op-
erated by individuals untrained in weaving and main-
tained by mechanics and technicians. The mechani-
zation of textiles thus led to a massive reallocation of
labor, creating new jobs for women and children, but
destroying those for the artisanal weavers who could
not compete with mass-produced textiles. Similar pat-
terns play out today with modern industrial robots,
which directly replace factory workers, but create new
jobs for developing, assembling, programming and
maintaining the robots.

For other types of technological change, the ef-
fect on workers is more nuanced. Consider the case
of secretaries and office support workers. Until the
1980s, the majority of secretarial tasks consisted of
typing and re-typing documents, as well as filing and
maintaining physical databases. Several rounds of in-
novation, beginning with the widespread adoption of
personal computers in the 1980s, have moved secre-

tarial jobs away from these routine
tasks. Job ads for office support
workers now request a variety
of skills related to software and
technology, and list a broad ar-
ray of required tasks, ranging
from accounting, customer ser-
vice, writing and beyond. Evidence
suggests that technological change
did not cleave tasks from secretar-
ial jobs, but rather broadened the
scope of tasks involved in the job
through having secretaries operate
newer technologies. We can refer

to such cases as “worker-augmenting” technology,
as opposed to the “worker-replacing” technology in
the aforementioned cases of textiles and industrial
manufacturing.

For many white-collar and skilled jobs, emerging
technologies are best described as worker-augment-
ing. For instance, radiologists can be assisted by Al
that evaluates films and flags patterns the radiologist
may have missed, making a radiologist more accurate
and perhaps increasing the volume of scans a single
radiologist can oversee. Nonetheless, Al is unlikely
to replace other aspects of a radiologist’s job, which
include synthesizing information from scans with the
rest of the patient’s medical history to make a diag-
nosis and treatment plan, and communicating with
other physicians and patients. Thus, radiologists may
increasingly be asked to have technical skills to op-
erate the Al. Further, like office support workers, the
adoption of radiology in Al is likely to allow radiolo-
gists to specialize in the aspects of the job that are
much harder to replace with technology.

This occurs because of the comparatively narrow
range of tasks that modern technology can perform.
To use terminology popularized by Autor et al. (2003),
computers, Al and robots excel at routine tasks, that
is, narrow and well-defined tasks performed repeat-
edly. When such tasks are combined with human
intellect, individuals can harness the power of the
technology to improve their own productivity and
performance. However, this is very different from re-
placing a radiologist with Al.

Jobs that primarily consist of performing routine
tasks, such as assembly line workers, switchboard
operators or travel agents, are more likely to be at
risk from technology. Most jobs, however, are more
broadly based, encompassing routine, interpersonal
and cognitive tasks. In these jobs a facility with work-
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Figurel
Office and Administrative Support: Share of Employment

er-augmenting technology can provide great dividends
to individuals and their employers.

UNDERSTANDING THE ADOPTION OF
TECHNOLOGY

A search of current job postings finds a handful of
firms advertising for switchboard operators. This may
seem surprising, as automated options for telephone
switching have existed for decades. A large gap exists
between what futurists predict for jobs, what tech-
nology is currently available, and what technology
has been actually implemented in a widespread way.

Adopting new technology often requires large
costs, both upfront and recurring. The machine or
technology must be installed and customized, after
which it must be maintained by skilled technicians,
who are often harder to come by than the workers
that usually perform the tasks that the technology is
replacing. If the technology is to be used by the cur-
rent workers, they must be trained and convinced to
“buy in” to the new technology, as many businesses
discover after purchasing an expensive software prod-
uct only to find that none of their employees make
use of it. Adopting a new technology hence relies on
a cost-benefit equation, such that many firms will ap-
pear to lag in adoption due to the cost barrier.

In light of Covid-19, such calculations may be al-
tered dramatically. Disease mitigation requires hu-
mans to keep a certain distance from other humans,
giving an edge to automated processes. Technology
that completely replaces humans or allows businesses
to operate with fewer in-person staff gains significant
value in this context. Businesses previously undecided
on adopting such technology will be more likely to
move ahead with it. However, as the accompanying
recession will likely curtail capital investments, | do
not expect this effect to be widespread.

Adopting worker-assisting technology is likely
to be curtailed during the pandemic. In addition to
economic limitations on new capital investment, the
necessary worker retraining and buy-in for new tech-
nologies are difficult to accomplish under distanced
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or other extraordinary pandemic conditions. As econ-
omies recover, however, businesses may take advan-
tage of the opportunity to invest and hire new workers
skilled in new technologies (see Hershbein and Kahn
2018), accelerating adoption at that point.

The overall effect of technological change on
wages and employment is, therefore, quite mixed.
Both worker-replacing and worker-augmenting
technologies may reduce the employment demand
for workers in the affected job. In the former case,
workers are directly replaced, while in the latter case,
broadening the job to encompass additional tasks
may offset the drop in demand directly due to tech-
nology replacing aspects of the job.

As for overall employment, predictions are am-
biguous. Why? Although less worker time is spent
performing the automated task, new tasks may be
created (such as operating or building the technology),
and the productivity gains may spread throughout
the economy. Depending on the magnitude of these
spillover effects, growth can be either positive or
negative and overall wages can fall or rise. What is
undeniable is that the impacts are unequal, as some
workers will lose their jobs at the same time as new
opportunities open up for others. Policy regarding
technological change should be crafted to mitigate
these inequalities.

CASE STUDY: OFFICE SUPPORT WORKERS

We can examine the direct and spillover effects of
technological adoption more closely by focusing on
one field. In Dillender and Forsythe (2020), we inves-
tigate recent changes for office and administrative
support (OAS) workers due to technological adoption.
Figure 1 shows the trajectory of employment of OAS
workers in the United States, peaking in the 1980s
and falling dramatically thereafter. Although OAS
employment has fallen from a peak of 16% of all US
employment, at 13% it still represents a greater share
of workers than manufacturing. Predictions by Frey
and Osborne (2017) suggest that OAS workers could
be almost wholly replaced by technology, making this
an important focal group.

We drew from over 8 million online job postings
for office support workers between 2007 and 2016 to
investigate the changing task content of jobs. Figure 2
shows the increase in the appearance of particular
phrases as employers list new technologies and soft-
ware packages in the postings. Over time, the jobs re-
quire more skills, with employers asking for additional
higher-skill tasks such as writing, accounting and fi-
nance and cognitive tasks. We do not find evidence
that more-basic office support tasks are disappearing;
on the contrary, employers still mention copying, fil-
ing, and answering phones in their descriptions. This
is indicative that these jobs are becoming more skill
intensive and broader, with office support workers
being asked to perform a wider variety of tasks.



Why might these jobs become more skilled? One
possibility is that, in order to employ individuals who
are adroit in handling modern technology, employers
are hiring individuals who are skilled in other ways.
This allows employers to include a wider variety of of-
fice tasks in the job description. Importantly, the addi-
tion of new tasks and skills makes OAS jobs less simi-
lar to the routine jobs that are most at risk for replace-
ment by automation. The additional tasks are more
likely to rely on judgment, interpersonal skills, and
higher-level thinking—exactly the types of tasks that
humans excel at and that machines perform poorly.
Thus, while technology has dramatically reshaped
these jobs, it appears to have insulated these jobs
from elimination due to future technological change.

Tasks shifted to OAS jobs include many that used
to be in the domain of higher-skilled office jobs such
as accountants, human resources managers and other
specialists. This suggests that employers are shifting
tasks between job titles as skilled and technologically
augmented OAS workers are able to take on more
tasks. All these facts point toward a far more optimis-
tic view of the future of OAS jobs than a static view
of jobs would suggest.

THE EFFECT OF OFFICE SUPPORT TECHNOLOGY
ON THE BROADER LABOR MARKET

Although a broader skill portfolio insulates OAS jobs
from elimination, we saw in Figure 1 that the share
of OAS employment continues to fall. To investigate
the effects of technological adoption in a specific field
on the broader labor market, we look (Dillender and
Forsythe 2020) at labor market outcomes for the sur-
rounding geographic area. By comparing locations
where employers have adopted more technology to
those whose employers have adopted less and by us-
ing nationwide industrial trends, we can isolate the
effect of technological adoption on labor market out-
comes. (In the paper we describe this methodology
in detail.)

We find that more OAS technology usage results
in less employment in these jobs, which is consistent
with the evidence suggesting that fewer individuals
are increasingly able to perform more work, and with
the general downsizing (but not-elimination) of secre-
tarial workers in the modern office. However, despite
these job losses, the local areas in which more tech-
nology was adopted show higher overall employment.
Thus, rather than killing jobs overall, this type of tech-
nological change leads to job growth. As discussed
above, this may be due to increased productivity,
which can grow the local labor market.

It is important to note that this is not a general
result about technological adoption. For instance,
Acemoglu and Restrepo (2020) find that adopting
industrial robots reduces overall employment. The
key difference seems to be that industrial robots
represent job-replacing technology, whereas OAS
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technology is operated by OAS workers and hence is
job-augmenting. Nonetheless, since much white-collar
automation is more likely to share similarities with
the adoption of OAS technology, our results suggest
that such technological change may increase overall
employment.

Although total employment rises, the gains do not
benefit all workers. We find that employment growth
is concentrated among women with college degrees,
while wage losses are largest for women without a
college degree. This suggests two simultaneous pro-
cesses: less-educated and predominantly-female
workers are pushed out of OAS employment (or are
never hired to begin with), leading to increased com-
petition for jobs that do not require a college degree,
leading to decreased wages for these workers. Mean-
while, the increased productivity of office support
workers increases productivity for all white-collar
workers, as they work hand-in-hand. This expands
employment in white-collar jobs, opening up oppor-
tunities for women with college degrees. Adopting
technology thus pushes the labor market to favor
more highly educated workers, while leading to worse
outcomes for the less educated.

We do not find a discernible effect on average
wages, as less-educated workers experience losses
whereas other workers see gains. However, since em-
ployment increases, total earnings in the local area
rise.

CONCLUSION FOR POLICY MAKERS

There are several conclusions one can draw from our
research. First, jobs are not written in stone. Instead,
employers can adjust job duties and requirements,
often without even changing the job title. This means
that, while technology may replace tasks, this occurs
in conjunction with new tasks being added to jobs
(not the least of which is using the technology). In
the case of office support jobs, the modern support
worker is asked to perform a wider variety of tasks,
resulting in such jobs persisting with fewer, high-
er-skilled workers. This will be the case in any job
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requiring employees to operate or interact with new
technologies. The vast majority of automation tech-
nologies now available or on the horizon will cause
jobs to change, but not disappear.

Second, the overall effect of such technologies
on the labor market is mixed. If history is a guide,
in the longer term we should expect employment to
continue to grow. In the case of OAS technology, we
find overall growth in local employment accompa-
nies adopting ongoing technological innovation. While
automation and technological change require active
labor market policies to manage transitions, this pro-
gress should be welcomed.

Third, as with many economic disruptions, gains
and losses are unevenly distributed. In particular,
losses appear greatest for those without college de-
grees. Policy-makers should be aware that the con-
tinued march of technological change is likely to lead
to disruptions in individuals’ careers. Individuals who
experience such technological displacement need sup-
port to find employment in suitable alternative ca-
reers. Such support should include income support
and access to training.
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Resource “Data”: Economic Benefits of

Data Provision*

Data has replaced oil as the world’s most valuable
resource over the past decade. In June 2008, accord-
ing to the Financial Times Global 500 list, the four
most valuable companies in the world were oil com-
panies, whereas in mid-2018, the seven companies
with the highest market capitalization were Internet
and technology companies. Their business models are
based, to a significant extent, on collecting, analyzing
and using data. Whereas the success of oil companies
relies on a resource that is finite and only available
in certain places around the world, data is not sub-
ject to physical scarcity - on the contrary, current
technological developments are leading to a rapid
increase in both the amount of digital data available
and its potential economic value. Collecting data has
become much cheaper. Falling costs of digital sensors
have accelerated the development of the Internet of
Things (IoT) and proliferating smart devices generate
streams of data. This process is likely to speed up
further, as economic activity continues to shift to the
Internet and increasingly complex digital devices are
brought to market. For example, it is estimated that
each autonomous vehicle produces three orders of
magnitude (or more than 1,000 times) more usable
data than the average Internet user (Schlosser 2018).
Storing the data itself has become cheaper not only
“technically” (falling prices for storage media), but
also “organizationally”: specialized market players
such as cloud providers are providing solutions that
exploit economies of scale on a grand scale and re-
duce the necessary initial investment for users (Car-
riere-Swallow and Haksar 2019). From the perspective
of the collecting companies, this means that fixed
investment costs are converted into variable
costs. Beyond collection and storage, there
are increasingly better possibilities for evalu-
ating and analyzing collected data. Machine
learning (ML) and artificial intelligence (Al)
can identify underlying structures in ex-
isting data and generate forecasts or gain
insights into user behavior. This may enable
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The importance of data for economic growth and develop-
ment in Germany and Europe is undisputed. This study iden-
tifies various factors that may cause market failures for

the good “data”. As a consequence, markets alone may not
lead to efficient allocation of, optimal access to and suffi-
cient participation in data that is collected and stored. At
present, different market-based, political and regulatory ef-
forts are being undertaken in this context: State interven-
tion such as a right to data access is pursued in parallel with
private sector solutions such as data trusts or platforms.
Given the complex issues underlying potential market fail-
ures, competition between different solutions is welcome.

German and European politics are increasingly
focusing on access to and the free movement of data.
The EU initiative for a Single European Data Space
(European Commission 2017 and 2018) is a good ex-
ample of this. From the German point of view, it is a
particular concern to keep small and medium-sized
enterprises competitive through access to data - this
is expressed, among other things, in the key issues
paper on SMEs by Economics Minister Altmaier (BMWi
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After a brief description of the empirical role of
data economics in the German and European econ-
omy, we examine which specific economic character-
istics of “data” may cause market failures requiring
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more efficient production, targeted advertis-
ing, automatic interaction with customers (via
bots) or, in the near future, autonomous vehi-
cles. Therefore, data is becoming increasingly
valuable - and as a consequence the question
of who controls data is drawing substantial
attention.

* This research was financially supported by the Chamber
of Industry and Commerce for Munich and Upper Bavaria.
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regulatory intervention. We first analyze the incentives
for data production and collection, followed by an
examination of the extent to which (market) transac-
tions and the exchange of data do or do not lead to
efficient allocation of data. Only if and where there
are market failures, for example in the face of exter-
nalities, a potential need for data regulation arises:
This then raises questions on how to implement it
in practice, which are discussed in the final section.

THE CONTRIBUTION OF DATA TO ECONOMIC
PERFORMANCE IN EUROPE

Within the framework of the European Data Moni-
toring Tool, the European Commission has commis-
sioned a study on how the data economy is devel-
oping in Europe (IDC 2019) based on a wide range
of measures, including: the number of data-centric
jobs and firms, the value of traded data-based ser-
vices and products and the contribution of the data
economy as a whole to the European gross national
product. In 2018, 283,000 companies in Europe were
classified as data providers - i.e., their main activ-
ity is to provide digital, data-based products and
services. Compared to 2017, this number had risen
by around 4.3%. The growth was even stronger for
employees collecting, storing, managing, analyzing
and visualizing data (an increase of 8.4% from 6.6 to
7.2 million). Therefore, 3.4% of all persons employed
in the EU were working in the data economy. Growth
appears to be limited by the lack of supply of data
experts: in 2018, about 571,000 vacancies for data
jobs in the EU could not be filled. Overall, the “data
market” in the EU - i.e., the products and services
based on the evaluation of data - was valued at EUR
71 billion - a substantial increase of 9.7% over the
previous year. Taking multipliers (the data sector
generates additional value for other industries) into
account, the data economy generated around EUR
377 billion worth of output in the EU in 2018, or 2.6%
of the overall economy. With a rate of 12%, the data
sector is growing far faster than the overall economy
on the continent (around 2%). This continued a last-
ing episode of extremely rapid growth (since 2014,
the data economy in the EU has grown by around
50%). In addition to the lack of specialists mentioned
above, a second central obstacle for further growth
has been identified both by researchers and policy-
makers: The current regulatory environment requires
reform, which will be a focus in the further course
of this study.

CHARACTERISTICS OF THE “RESOURCE” DATA
AND INCENTIVES FOR DATA COLLECTION

The focus of this study is data in digital form. We de-
fine data as digitally stored information that can be
put into relation to other information and analyzed.
For example, a temperature indication alone is not
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a data point; whereas, when it is combined with the
time and place of measurement the information can
be used for analysis or as an input into a service or
product. Furthermore, it is valuable to know who (and,
if applicable, with what type of instrument or sensor)
collected the data point in order to assess the relia-
bility of the observation (Koutroumpis et al. 2017).

Depending on the form in which data is availa-
ble, the amount of effort required to analyze it differs
substantially. One speaks of “unstructured” data, if
the information is not organized in a database (or a
comparable structure), but is, for example, distributed
over various files and formats, or is available in a pure
text form. Creating a structure (such as a database)
in which data can be collected and organized and
bringing it into a form that is conducive to analysis
and evaluation requires effort and incurs substantial
costs. Figure 1 illustrates this as one of the steps in
the data value chain. Once data has been collected
and structured (not necessarily by the same actor),
it is passed on for analysis. At this point, the struc-
tured data is combined and enriched with further in-
formation, if necessary. Based on this dataset, sys-
tematic relationships in the data are examined using
algorithms from the fields of Al and ML. The results
of these analyses are in turn passed on to actors for
whom they generate value. Based on the findings, e.g.,
advertising can then be tailored to the data subjects,
or maintenance cycles of machines can be optimized.

Different settings are observed in practice. Each
of these steps may be performed by the same actor
- one example is Amazon: the platform observes user
searches and purchasing behavior, evaluates it itself
and finally places its own advertisements and rec-
ommendations (but also passes the information on
to advertising partners). However, Figure 1 also sug-
gests that, for example, a company specializing in ML
approaches depends on access to data collected by
others. Access to data is essential for SMEs and start-
ups without data collection capacities, as well as in Al
development, for example to “train” algorithms. How
this access is implemented in practice depends to a
large degree on the nature of the underlying data, as
discussed below.

The Economic Value of Data

Conceptually, there are three central mechanisms for
generating additional value from data and its analysis:

1. Through data-generated insights, business pro-
cesses can be made more efficient and better
decisions can be made (e.g., Brynjolfsson et al.
2011).

2. Integrating data enables the development of new
products and services.

3. Data analysis potentially solves information prob-
lems and reduces information asymmetries, from
which some market players can benefit.



Data may provide companies with more efficient or-
ganization or new “smart” products and services.
However, point (3) above implies possible negative
effects on some market participants. Lacking infor-
mation can limit market efficiency: there may be less
exchange than would be optimal and thus welfare is
lost. However, a central result of information theory
say that asymmetric information is associated with
information rents for some actor(s). This includes
some fundamental examples: If a retailer does not
know a customer’s exact willingness to pay, it can-
not set prices in such a way that leaves no rents to
each customer - even if the retailer has significant
market power. The retailer therefore has an interest
in learning its customers’ willingness to pay as a path-
way to obtaining a larger share of the consumer sur-
plus through price differentiation or clever bundling
of products. Conversely, if this happens, customers
lose some of their surplus - they pay a higher price
for the same product or service.

Types of Data

Different classes of data can be distinguished accord-
ing to their source of origin and content. We present a
selection of the most important data types in Table 1.

In recent years, there has been considerable pro-
gress in the availability of public data. In addition to
the EU portal mentioned above, comparable efforts
are being made, for example, in the USA (data.gov),
the UK (gov.uk), Austria (data.gv.at), as well as in var-
ious cities or by the London Transport Authority. The
objective of these efforts is to create efficient access
to public data via standardized interfaces (API). The
aim is for companies to use this access to launch new
or improved products and services.

With regard to the machine-generated data,
some fundamental problems and conflicts of inter-

Table 1
Selected Data Types

RESEARCH REPORT

Figurel
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Source: Authors‘ own compilation based on Li et al. (2019).

est regarding the data are already apparent, which
can probably be best illustrated using the example
of data generated through motor vehicle operation
(Kerber and Frank 2017). Considerable data streams
are generated when a car is operated, especially in
the context of navigation, safety systems and on-
board diagnostic systems. The data subject here is
the driver, and additional information is generated
about his or her driving behavior. The right to collect
and evaluate the vehicle’s data is typically transferred
to the vehicle manufacturer at the vehicle purchase
(e.g., in the course of signing up for additional ser-
vices). The manufacturer collects the resulting in-
formation in a structured form - in some cases in
cooperation with cloud providers - and evaluates it
in order to make forecasts about the wear and tear
of parts, for example. However, there are other par-
ties besides the manufacturer who are interested in
accessing the data:

- Car parts manufacturers: their components pro-
vide part of the data (e.g., assistance systems).

\I'111] collector

analysis

Data type

Description

Examples

Public, non-personal data

Automatically generated data

Data from internal IT systems of companies

User and transaction data

Data of public administration and
authorities that are available in electronic
form. There are international initiatives to
make this data available to companies via
standardized interfaces (API), such as the
EU's open data portal.

Sensors and usage data of networked
devices, machines and objects (loT data).

Internal data required for the operation of
the company, in particular from the areas of
personnel, sales, logistics, customers,
product quality and supplier management.

Data resulting from the interaction of users
with websites and platforms. This provides
Information on completed transactions as
well as the usage behavior and the length of
stay on the website.

Geographic maps, tendering databases,
information on local and long-distance
public transport, e.g., the Open Data
initiative of Transport for London
(Deloitte 2017).

Usage profiles of machines, data from the
operation of motor vehicles, ambient
temperature.

Personnel data (e.g., hiring, terminations by
area), ERP data, CRM data, content of shared
drives.

Logs and protocols of usage patterns and
transactions, website cookies and other
tracking.

Source: Authors’ compilation.
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By evaluating the information, the functionality
of the parts can be improved.

- Workshop operators: these have an interest in
access to wear information, for example, in or-
der to be able to bring services to markets that
compete with manufacturers’ predictive main-
tenance offerings. Evaluating the vehicle’s diag-
nostic systems is essential for maintenance and
repair.

- Carinsurance providers: aggregated driving pro-
files (e.g., by model) enable insurers to better as-
sess the risks in the vehicle population. Access to
individual driving profiles would make it possible
to tailor individualized insurance offers.

In each of these cases, the interests of the data collec-
tor (manufacturer) and the other parties are not com-
pletely aligned. This suggests that manufacturers will
tend to restrict data access for these actors (Kerber
and Frank 2017). European legislators have considered
this issue and the Regulation (EU) 2018/858 obligates
manufacturers to grant independent actors access
to large parts of the collected data (especially in the
area of maintenance and diagnosis). This example is a
clear indication that there could be generic problems
with machine-generated data in similar constellations
that are not solved by the market.

Internal data from company IT systems represent
another interesting case. The issue here is not that
other actors have a legitimate independent interest
in the data, but rather that external specialists may
be capable to initiate improvements in company pro-
cesses by analyzing internal data or activating institu-
tional knowledge that is partly lying idle on company
hard drives. The potential of such analyses is reflected
in the evaluation of the Munich start-up Celonis, which
specializes in process analyses and has achieved a
market value of more than one billion USD within less
than ten years (Handelsblatt 2018).

Finally, the perhaps most discussed context of
data collection is user and transaction data. An in-
teresting special case here is the data on transactions
of traders on online platforms, where the platform
obtains and withholds information on the traders’
own transactions. Here, the interests of the trader
(building up an own, platform-independent customer
base) sometimes collide with those of the platform
(control over processes, primacy of the transaction
on the platform, prevention of unwanted communi-
cation with customers). Depending on the type and
origin of the data, different conflicts of interest and
problems can arise.

The Economic Characteristics of Data
In order to analyze the reasons why regulation is po-
tentially required in the context of data exchange and

trade, it is also necessary to understand some specif-
icities of data compared to other goods.
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(1) Economies of Scale and Scope

Expensive infrastructure is needed to collect and ana-
lyze digital data: data centers with servers, storage
media and software. Efficient data management and
analysis require specialized skills and knowledge. Due
to these factors, both economies of scale and econo-
mies of scope typically occur in connection with data.

- One speaks of economies of scale if the average
costs incurred (e.g., per unit of stored data) de-
crease as the volume of data increases. Given that
there are significant fixed costs when companies
invest in data infrastructure and that the cost per
additional unit of stored data is very low, econo-
mies of scale do exist (Duch-Brown et al. 2017).

- Avrelated concept is economies of scope. Data
collectors are able to process and analyze new
data on related topics faster and at a lower cost,
or to extract more value from them. The value
of existing data on the road traffic situation in a
city increases, for example, when information on
load factors and delays in local traffic is added
(Deloitte 2017). In this sense, different data can
be complementary.

In practice, both mechanisms are further reinforced
by the presence of network effects. Data collectors
with a larger user-base generate a higher volume data
stream, which for example enables faster progress in
the development of Al and ML products, leading to
better search results or user experience (Goldfarb and
Trefler 2019). This in turn attracts new users, further
enhancing the effect like a flywheel. At the same time,
it should also be emphasized that economies of scale
and scope are limited by the respective technological
possibilities for storing and processing data (Varian
2014). Data sets can become too large and complex
to be evaluated. Taken together, these effects thus
provide, up to a certain point, significant economies
of scale in data collection and analysis. They also
explain why companies with a data-driven business
model display such a “hunger for data” (Duch-Brown
et al. 2017). In practice, this even has an impact on
the structure of markets when acquisitions of com-
panies are driven by data that targets have collected.
On the other hand, due to the existence of scale and
scope economies, it is potentially problematic from
a welfare perspective if complementary data sets are
kept separately by different actors (OECD 2019). In
this context, one speaks of fragmentation, hoarding
or silo formation.

(2) Non-rivalry and Limited Exclusivity

The analogy of data as resource is misleading in one
important respect. Resources such as oil or gas are
consumed in their use. The same data, on the other
hand, can be analyzed and evaluated by any number



of parties without affecting the information content
and the knowledge gained (Carriére-Swallow and
Haksar 2019). In the case of data, there is technologi-
cal non-rivalry of use. However, a distinction must be
made with regard to the incentives of data collectors.
In many cases, the value of data results from the rel-
ative information advantage that users derive from
it. This information advantage is automatically lost if
all competitors have the same information at a given
time. To put it bluntly: the first competitor invests in
data-based target-group-marketing to increase the
effectiveness of its advertising message. The second
competitor invests to level out this advantage.

If data use leads to more efficient business pro-
cesses, the widest possible use of this data would
be desirable from a societal perspective, due to the
non-rivalry of use. But here too, individual players
have an incentive to hoard their data in silos in or-
der to secure efficiency advantages over competi-
tors. Private incentives thus tend to lead to too-low
data sharing and too-little data exchange (London
Economics 2019). At the same time, excluding other
players from the use of data poses an organizational
and technical challenge. In most cases, an interface
to the outside world via the Internet is required to
collect and analyze data, so in principle, access pos-
sibilities from outside also exist. In digital form, data
can be duplicated and distributed at very low cost.
To prevent this, i.e., to be able to actually exclude
others from access and use, considerable investment
in technical and organizational solutions is necessary.
These efforts can be supported or hindered by the
regulatory framework.

(3) Externalities

The collection of data may also involve significant
negative externalities. In the context of personal data,
the privacy of data subjects is affected. Furthermore,
in the context of non-personal machine data, reduc-
ing information asymmetries can produce losers, for
example, when manufacturers gain more precise in-
formation about the cost structure of their suppliers
and adjust purchase prices accordingly.

On the other hand, there are possible positive
externalities of data collection and data use. Up-to-
date traffic data can reduce congestion and waiting
times for all road users. In agriculture, data analy-
ses can reduce the use of fertilizers and pesticides,
and therefore contribute to improving the quality of
groundwater (Wolfert et al. 2017). Reviews by hotel
and restaurant guests help other consumers to make
decisions.

Individual market participants disregard these
external effects of data collection when making de-
cisions - depending on the context, private incentives
to collect data may therefore be too strong (driven by
privacy and information rents) or too weak (in terms
of reducing negative externalities).
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(4) Data as an Intermediate Product or Raw Material

In its original form, data itself has little economic
value. In order to generate value from raw data,
it must be processed in several steps, some of which
are time-consuming. These steps include designing
a suitable database structure, collecting, evaluating
and finally transferring it into a suitable business
model for monetization. In this respect, data is ac-
tually comparable to a raw material or intermediate
product (Jones and Tonetti 2018). In the data value
chain, the end products are, for example, information
on market segments, studies, analyses or services.
It is at this stage of the value chain that a large part
of the revenues of the data economy is generated,
e.g., through ad auctions (Google) or the sale of ad
space to customers with pre-selected characteristics
(Facebook). The fact that these end products pro-
vide only limited insight into the underlying data
makes it easier for integrated data companies - i.e.,
companies that cover all or several value creation
stages - to protect their stored information from ac-
cess (Duch-Brown et al. 2017). This means that those
actors and companies that do not have approaches
and skills for data analysis and use are, to a certain
extent, lacking incentives to collect, structure and
store their data, even if they have the potential to
create considerable value added. Conversely, firms
that are active at the various stages of the value
chain accordingly have a reduced incentive to grant
other actors (and thus potential competitors in the
field of data analysis and evaluation) access to their
collected data.

(5) Investment - Data as a By-product of Economic
Activity

Finally, the question arises as to what extent the nec-
essary (and, as presented, considerable) investment
in data collection requires intervention by policy
makers. In the area of innovative investment, it is
well known that state support can provide targeted
incentives to avoid underinvestment by private actors
(Jaffe 1986). The stronger the (positive) externalities
of data generation and the higher the incidence of
free riders, the more likely it is that underinvestment
may occur in the area of data economics (Duch-Brown
et al. 2017). Consequently, in areas where negative
externalities are more likely to occur (especially in
personal data), even too high investments or too
much collected data are to be expected. The extent
to which state actors should influence the incentives
to collect data thus depends strongly on the context
and individual case. The need to differentiate here is
further underscored by the fact that, in many cases,
data is a by-product of the economic activities of
companies. Examples of this are production or trans-
action data that are required for operations and may
have to be stored for legal reasons. Once the neces-
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Table 2

Causes of Market Failure in Data Transactions

Cause

Description

Effect

Asymmetric information -
uncertain data quality

Non-transparent offer

Transaction costs

Externalities

Market power, barriers
to market entry

Potential buyers are subject to considerable uncertainty about
the quality of data including:

« Carein collecting

« Consistency of formats etc.

» Legality of the data ownership of the seller (e.g., compliance
with legal regulations)

« Completeness

Itis difficult to demonstrate data quality without providing
access to the whole data set.

There is no central market and no public directory for available
data. Actors who would benefit from the analysis of existing
data (sets) often have no knowledge of their existence.
Intermediaries can reduce this problem, but they cause
additional costs and are not yet relatively well established -
and not available in all sectors.

Since datais not (yet) a standardized product, it is difficult for
buyers to compare the offers. Consequently, there are no
»market prices« - according to market players, transaction
prices are based on the (perceived) willingness of buyers to pay.

With regard to data transactions, quality standards and
certification are still largely lacking. There are also no
standardized »products« in terms of pre-defined data formats
and database structures. In addition, the rights of the buyer in
handling the data must be defined and his behavior must be
checked, if necessary, with regard to:

«Intended use

« Right to combine with other data sets (risk of and de-anonymi-
zation of data subjects)

« Passing on data, or analyses or services based on such data to
third parties

« Protection of data from unauthorized access after acquisition
Compliance with regulatory requirements by purchasers (e.g.,
GDPR).

Analogous to the case of data collection, externalities on the
part of the data acquirer can lead to the volume of data transac-
tions being too low (positive externalities on the part of the
acquirer, e.g., non-commercial actors), or too high (negative
externalities, e.g., sending unwanted emails to acquired
addresses).

Market players behave strategically. In particular, vertically
integrated companies (which collect data and also operate
their own business models of exploitation) will often perceive
buyers as potential or actual competitors; in such cases, there
are strategic incentives to refrain from selling data in order to
make it more difficult for others to enter the market.

Higher complexity and thus higher
transaction costs.

Importance of relationship and trust
between transaction partners,
especially problematic for
anonymous markets.

Advantageous and efficiency-enhan-
cing transactions are potentially
absent because buyers are unaware
of the offer or sellers misjudge the
willingness of buyers to pay.

Alack of standardization makes
detailed and therefore expensive
contract drafting necessary.

The resulting considerable
transaction costs represent a market
obstacle which particularly affects
those smaller players who, for
example, do not have a specialized
legal department, to a greater
extent.

The existence, magnitude and
direction of the market failure
depend on the context.

Transactions and thus market access
are made more difficult for players
who do not have their own data
sources.

Sources: Authors’ compilation; Acquisti et al. (2016); London Economics (2019); Duch-Brown et al. (2017); Koutroumpis et al. (2017); and Carriére-Swallow and

Haksar (2019).

The Coase Theorem

sary data infrastructure is established, the marginal
costs of data collection are extremely low (Farboodi
and Veldkamp 2019).

DATA OWNERSHIP AND TRANSACTIONS

In the previous section, when examining incentives
for data collection, the assumption was implicitly
made that data collectors hold the rights to and have
the control over the resulting data (-bases); this is
very close to the legal reality in the United States,
for example. Here we turn to the question of data
ownership: what role do ownership rights, in par-
ticular the rights to use and exclude other actors,
play in the context of data? Second, we analyze the
barriers to data transactions or, in other words, how
well a free market for data can function.
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The objective of data legislation and regulations
should be the following: from a societal perspective,
ownership of (or access to) data should ultimately be
given to the actor who can generate the highest value
(or benefit) from them. In economic theory, there is a
simple solution to this: it is sufficient to define own-
ership rights to the object in a clear way. Via market
transactions, the object should then be finally owned
by the person with the highest willingness to pay -
this is the basic logic of the Coase theorem (Coase
1960). In this case (which would be the second central
insight), it is irrelevant from a welfare perspective to
ask to whom the property is originally assigned. This
is because the market ensures that it will end up with
the “right” actor once a set of transactions has been



completed. In order to achieve an efficient allocation
through the market, two conditions must therefore
be met: on the one hand, there must be clearly de-
fined ownership rights to data; on the other hand,
the market for data must function sufficiently well to
enable and bring about the necessary transactions.
If both conditions are met, there is no reason for the
regulator to intervene in the market.

In the following section, we explain why the as-
sumptions of the Coase theorem may not apply to
data and in which areas there may be room for regula-
tory intervention. Furthermore, the original allocation
of rights to data does play a central role in the distri-
bution of rents between data subjects, collectors and
users. Through the resulting investment incentives,
this also affects, as discussed above, macroeconomic
growth prospects and is thus of great importance for
the economy as a whole (Acquisti et al. 2016).

Possible Causes of Market Failure

Which factors are potentially responsible for data mar-
kets failing or not developing at all (Koutroumpis et al.
2017)? Various properties of data and related market
conditions can contribute to the fact that advanta-
geous transactions of data are not possible and pure
market mechanisms are thus not able to ensure an
efficient allocation of data (London Economics 2019).
In Table 2, we present an overview of the main causes
of such market failures and their consequences in the
context of data.

Each of the five factors analyzed above hampers
the functioning of the market. The intensity of market
failure, and hence the need for regulatory interven-
tion, depends strongly on the individual context. In
particular, a distinction should be made according to
the size of the (potential) transaction parties. Trans-
action costs normally affect SMEs relatively stronger
than large players with specialized legal departments
- this applies both to contract costs and the costs of
compliance with regulatory requirements (Koenen et
al. 2018). Smaller market players are also less likely to
employ specialized staff who observe the market en-
vironment in order to identify potential data sources.
Thus, the intransparency of the offering tends to have
a stronger impact on smaller companies as well. At
the other end of the spectrum, there are cases where
the market power of large, vertically integrated play-
ers “hoarding” data prevents potential competitors
from entering the market.

Another point that deserves emphasis: the lack
of standards and certificates for data transactions,
together with the uncertain data quality in the run-up
to the purchase, contributes to the fact that the rela-
tionship between buyer and seller plays an important
role. If the actors trust each other (e.g., because of
a grown business relationship or in expectation of
further interactions in the future), the probability of
misconduct decreases and the drafting of contracts
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becomes easier and cheaper. This in turn means that
data transactions between larger, trusted parties are
more likely to occur than the cases where smaller
anonymous parties are involved (Duch-Brown 2017).
This fact makes it more difficult for young, vertically
non-integrated firms to enter the market, beyond stra-
tegic incentives of established players to implement
entry barriers.

Case Study: Machine as a Service

The complexity of the factors (to be taken into ac-
count in data transactions) and the role of mutual
trust are well illustrated by a case study which
plays an increasingly important role in practice: the
“Machine as a Service” (MaaS) model. For industry,
and especially mechanical engineering in Germany,
services play an increasingly central role in busi-
ness models (Falck et al. 2019). This process is also
known as “servitization”. Maa$S represents an impor-
tant case: in this model, the customer no longer buys
the machine from the manufacturer, but still receives
and integrates it into his own production process in
exactly the same way as he would with a purchased
machine.

The difference is that instead of the fixed pur-
chase price, the customer pays the manufacturer fees
for the actual use of the machine. Instead of buying
a compressor, for example, the customer purchases
the “service” of compressed air from the manufac-
turer as demanded. Instead of the (high, one-off) fixed
costs for the purchase of the machine, the user incurs
variable costs that are completely based on use. In
return, the manufacturer and provider of the service
generates a more even payment flow. The provider
usually guarantees the customer the complete func-
tionality of the machine, i.e., he is also responsible
for maintenance. The structure of the model is shown
schematically in Figure 2.

Data plays a central role in the MaaS model:
here the customer would have incentives to report
lower-than-actual capacity utilization to the manu-
facturer. In addition, he might not take care of the

Figure 2
Machine as a Service - Schematic Diagram
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machine (e.g., let it get too hot), because the manu-
facturer is liable for breakdowns - a moral hazard for
the customer. This problem can be solved by having
the machine continuously send a stream of “real-time”
data (related to usage, ambient temperatures, tool
condition, etc.) to the manufacturer. Using this data,
the manufacturer has a quasi-view of his customer’s
production process. Since he not only receives data
from company A, but also from company B (and his
other MaaS customers), he is able to detect possible
misbehavior on the part of the customer with a high
degree of probability, and is able to anticipate any
maintenance work that may be necessary and there-
fore carry it out in a very efficient way. Without these
data transfers, the MaaS model would not be viable.
However, since the manufacturer’s machine does not
operate autonomously, but in interaction with other
machines (e.g., compressed air as an energy source
or turbines propelling an aircraft), the provider can
gain insights into the customer’s production process
and its capacity utilization. The MaaS customer be-
comes “transparent” to a certain extent. The manu-
facturer, on the other hand, gains a “treasure trove” of
data that can form the basis for new business models
(Economist 2019).

For the MaaS model to work, it must be clarified
what the manufacturer may use the collected data
for. Customers must also be confident that the data
infrastructure on the manufacturer’s side is secured
in such a way that sensitive information about their
own business processes does not inadvertently fall
into the wrong hands.

Consequences of Market Failures: Fragmentation,
Data Silos

Maas is a practical example of how data transfers in
industry can lead to new business models. But what
are the consequences if, due to market failure, shared
access to data remains the exception or does not oc-
cur in some sectors? Companies that own and control
data build silos where they store their data without
giving access to active or potential competitors (Jones
and Tonetti 2018). The ability to exclude others from
using data blurs the boundaries between ownership
and possession.

This fragmentation of data has two immediate
negative effects. First, it is detrimental to competi-
tion, since firms in the data analysis field are effec-
tively discouraged from entering the market. Second,
it does not make efficient use of economies of scope,
a key economic characteristic of data. The combina-
tion of complementary data sets can lead to increases
in value, which can go unused if the necessary data
sharing is not possible.

The fact that markets do not achieve efficient
results derives from conditions of the Coase theo-
rem being violated. Equally important, from a wel-
fare point of view, it does matter to which party the
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original ownership rights to data are assigned. If data
ownership is originally assigned to the data collec-
tors, then this, combined with the data subjects’ lack
of market power and the existing network effects,
is the basis for dominant market positions and high
rents (Arrieta-lbarra et al. 2018). If there are additional
negative externalities of data use (e.g., with regard to
private data), then an undesirable equilibrium results,
in which large amounts of data are collected by mul-
tiple parallel players in an inefficient manner and, at
the same time, too little data exchange takes place
due to silo formation.

PROMOTING DATA SHARING AND ACCESS
International Laws and Regulation

Given the considerable economic importance of data,
it is surprising to what extent the legal framework
for data ownership is still unclear. In the status quo,
which is particularly valid in the American lead mar-
ket, data ownership is largely equivalent to ownership
in terms of the use of data, unless personal rights of
the individual make this difficult. Since, on the other
hand, copyrights are not applicable to collected in-
formation, there is no legal possibility for the crea-
tors of databases to exclude others from using and
duplicating them: they must rely on technical (copy
protection, encryption) and organizational (secrecy)
solutions. This increases the transaction costs for
data, as described above.

The European legislators recognized relatively
early that Europe is lagging behind the United States
in terms of developing its data economy. The Data-
base Directive (96/9/EC), adopted in 1996, was in-
tended as an instrument to stimulate investment and
the market in this area by defining ownership rights
in databases. The Directive gives database creators
two types of rights for a period of 15 years:

1. The structure of the database (but not the data
it contains) is protected by copyright if it is “an
intellectual creation of its author”. This allows
authors of protected databases to prevent other
databases with identical structure from being
made publicly available.

2. A new sui generis right is created which prohib-
its others from extracting or using substantial
parts or all of the collected data. However, this
is subject to the condition that the creation of
the database requires “a substantial investment
in qualitative or quantitative terms”.

Official evaluations of the Directive conclude that the
Directive has not had a significant impact and needs
to be revised due to the fact that the creation of da-
tabases is increasingly automated.

In contrast, the European Data Protection Basic
Regulation (GDPR, Regulation 2016/679) creates an



effective legal framework for handling personal data,
which has been in force since May 2018. The GDPR
grants those data subjects who are natural persons
a number of inalienable rights to their personal data,
including in particular the rights of access, revocation,
deletion, rectification, and a right to data transferabil-
ity. Companies are bound by the principle of collecting
only that data necessary for providing the service and
using it only in the appropriate context. The GDPR
is supplemented with regard to non-personal data
by Regulation 2018/1807 on a framework for the free
flow of non-personal data in the European Union. It
aims at creating a European Data Area in which no
additional barriers to data transfers exist caused by
the national borders.

A detailed analysis of the GDPR is not the aim
of this study. In summary, it can be said that, on the
one hand, it substantially increases the regulatory re-
quirements and the corresponding investment needs
for companies that handle personal data. On the other
hand, it establishes a clear legal framework for rights
to data in the EU, which in the medium term can help
to establish clear standards for the collection and
transfer of data, which can reduce transaction costs.

Possible Solutions for Data Sharing

However, the problem of a lack of access to data, es-
pecially by small- and medium-sized enterprises, is
not solved by the regulations mentioned above. In
order to address this specific problem, various ap-
proaches are currently being put forward in the po-
litical and public debate, which we will now discuss.

(1) The Right to Data Access within the Value Chain

In the course of this study, we have identified various
situations in which different parties had different, or
even incompatible, interests with regard to data ac-
cess. On the one hand, machine data can contribute
to more efficient operation or better maintenance,
yet it can, on the other hand, provide unwanted in-
sights into the operator’s production processes. In
many cases, these problems can be solved through
bilateral agreements, as shown in the MaaS example.
This is more likely to succeed if the parties have a
long-term business relationship and if they are larger
players. By contrast, the problems appear to be more
difficult to resolve if several rather small companies
have a legitimate interest in access to data owned by
another market player.

The German Ministry of Economics Paper on SMEs
(BMWi 2019) indicates that politicians are considering
a right to data access in value chains for SMEs. That
such laws are within the realm of possibility is shown
for example by EU Regulation 2018/858 discussed
above, according to which other parties are also en-
titled to access automotive data. Through these ap-
proaches, legal compulsion is exerted to ensure the
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data “participation” of (smaller) market participants.
In the case of automotive data, the data must be pro-
vided in a standardized “open” form, so that the nec-
essary investments on the part of the data recipients
remain relatively low. Therefore, one can anticipate
that these approaches will be effective and actually
allow access to the stored data.

However, it should be borne in mind that, at least
in some fields, negative side effects of such measures
are to be feared. The need for data transparency is
potentially accompanied by the possibility of provid-
ing access to production and product information.
Once this information becomes public, it is no longer
reversible. A unilateral compulsion to disclose pro-
vides only very limited opportunities to protect the
legitimate interests of the data collector. In certain
cases, especially when data collection involves invest-
ment and costs, such legislation significantly dilutes
incentives to invest. However, this argument does
not apply in those cases where there is a business or
legal need to collect the data anyway. In conclusion,
implementing such a regulation raises the question
of what state of data the disclosure requirement con-
cerns: the original “raw data”, a structured form (this
is how EU 2018/858 is to be interpreted), or informa-
tion enriched from multiple sources? Such a regime
will then potentially affect not only the incentives to
collect data, but also the investment in more complex
business models based on it. Overall, more insights
into the impact of such a law - for instance, based
on a careful evaluation of EU 2018/858 - would be
desirable before it is implemented within a broad
impact framework.

(2) Data Authority, Data Trusts or Platform Solutions

A law with disclosure requirements offers relatively
little scope for solutions that consider the different
interests of all stakeholders on a case-by-case basis.
In a recent analysis of the competition problems in
data-based markets in the UK, the appointed expert
commission came to the conclusion that government
intervention in the provision of data was necessary
(Furman 2019). Instead of a legal solution, however,
this Commission proposes establishing a specialized
authority whose core task would be to resolve con-
flicts of interest in data access. Such an authority
could operate its own data centers and require com-
panies to share their data with these centers. Actors
with a legitimate interest in accessing the data could
then approach the data authority and make a request
to access the data. According to pre-defined criteria,
the authority could then decide on a case-by-case
basis whether to grant the data access under consid-
eration of the interests of all stakeholders and the re-
sulting welfare effects. This represents a considerable
advantage over the legal solution. It must be noted,
however, that there is little or no experience on the
part of the state in operating data centers with re-
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al-time access to massive volumes of data. Moreover,
with a large, centralized state data silo, the conse-
quences of a security gap or data loss would be ex-
tremely problematic. On the way to implementation, a
series of pilot tests would therefore be indispensable,
building on the expertise and experience of existing
state data authorities (Federal Statistical Office and
state offices).

“Data trusts”, i.e., private-sector data trustees,
represent a private-sector alternative to such a data
authority. Similar to the authority, such private com-
panies with the mandate to manage the entrusted
data in accordance with a defined charter can make
case-based decisions regarding access to the man-
aged information (Mills 2019). In the international
context, the UK already has initial experience with
pilot projects (ODI 2019). Unlike a public authority,
companies must voluntarily submit their data to a
data custodian. Accordingly, there is a coordination
problem: why should companies share their data, that
they would otherwise keep secret, with the trustee?
The rationale is that data trustees are a way to solve
the prisoner’s dilemma in the context of data silos. If
two companies operate an own data silo with comple-
mentary data, then considerable value added could
be created if each had access to the other party’s
data. Each individual actor, however, has an incentive
to keep its own data secret, so that a market equilib-
rium is created in which no access is granted. If, how-
ever, there is an instrument by which both companies
can commit themselves to grant each other access,
then they are able to break out of the prisoner’s di-
lemma and achieve the allocation that is better for
both, in which the data is shared.

This consideration also makes it immediately
clear, however, that (voluntary) data trustees cannot
solve all the problems associated with data sharing.
Firms will generally have no incentive to grant data
access to actors via the trustee without any poten-
tial economic advantage over the initial situation.
Approaches to circumvent this problem are to com-
bine a data trustee with a (commercial) industry plat-
form. Within this framework, access to the data can be
granted either in the course of providing the data one-
self or through financial participation in the platform.
Practical examples show that such approaches are
more likely to work if the market players are relatively
symmetrical, for example in medium-sized mechanical
engineering or across industries in connection with
the verification of personal data, and if there is no
single dominant player.

In the context of data platforms, the state can
play an important role in the design and start-up fi-
nancing. State involvement also ensures with a higher
probability that a critical mass of players can be at-
tracted to the platform. Such an initiative at European
level exists in the Gaia-X platform initiative, which is
supported by the German government (Handelsblatt
2019).
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CONCLUSION

The importance of data economics for developing eco-
nomic performance in Germany and Europe is undis-
puted. In this study, we have identified various factors
that can cause market failure of data. It is therefore
doubtful that the market alone can lead to an efficient
allocation of data, and to optimal access to and suf-
ficient participation in the collected data. Initial initi-
atives, such as the 1996 EU Database Directive, have
not had the desired effect on the market. At pres-
ent, work is urgently underway on possible solutions,
whereby state intervention, such as a right to data
access, is being pursued in parallel with private sector
solutions, such as data trusts or platforms. Due to the
complexity of the problem - depending on the extent
of external effects, the necessary investment costs
and the existing market structure (dominant players
or symmetrical market participants) can vary greatly
- competition for solutions appears to be desirable.
Pilot projects in industries and further research in this
area will surely contribute to a better understanding.

REFERENCES

Acquisti, A., C. Taylor and L. Wagman (2016), “The Economics of Pri-
vacy”, Journal of Economic Literature 54, 442-492.

Arrieta-Ibarra, I., L. Goff, D. Jiménez-Hernandez, J. Lanier and E. Weyl
(2018), “Should We Treat Data as Labor? Moving beyond ‘Free’”, AEA
Papers and Proceedings 108, 38-42.

BMWI (2019), Wertschdtzung - Stdrkung - Entlastung. Eckpunkte der Mit-
telstandsstrategie, August, Berlin.

Brynjolfsson, E., L. Hitt and H. Kim (2011), “Strength in Numbers: How
Does Data-driven Decisionmaking Affect Firm Performance?”, Working
Paper, https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1819486.

Calzolari, G., L. Felli, J. Koenen, G. Spagnolo and K. Stahl (2017), ,Re-
lational Contracts, Competition and Innovation: Theory and Evidence
from German Car Manufacturers”, Working Paper, https://papers.ssrn.
com/sol3/papers.cfm?abstract_id=3035261.

Carriére-Swallow, Y. and V. Haksar (2019), The Economics and Implica-
tions of Data - An Integrated Perspective, International Monetary Fund.
Strategy, Policy and Review Department (Series), September.

Coase, R. (1960), “The Problem of Social Cost”, in C. Gopalakrishnan
(ed.), Classic Papers in Natural Resource Economics, Palgrave Macmillan,
London, 87-137.

Deloitte (2019), Assessing the Value of TfL’s Open Data and Digital Part-
nerships, http://content.tfl.gov.uk/deloitte-report-tfl-open-data.pdf.

Duch-Brown, N., B. Martens and F. Mueller-Langer (2017), “The Econom-
ics of Ownership, Access and Trade in Digital Data”, Digital Economy
Working Paper 2016-10, JRC Technical Reports.

Economist (2019), “The Internet of Things Will Bring the Internet’s Busi-
ness Model into the Rest of the World”, September, https://www.econ-
omist.com/technology-quarterly/2019/09/12/the-internet-of-things-will-
bring-the-internets-business-model-intothe-rest-of-the-world.

European Commission (2017), Building a European Data Economy, SWD
(2017) 2 final, January 2018, Brussels.

European Commission (2018), Towards a Common European Data Space,
April, Brussels, https://ec.europa.eu/digital-single-market/en/news/
communication-towards-common-european-data-space.

Falck, O., T. Lohse and J. Alipour (2019), “Transformation zum Dien-
stleister und neue Anforderungsprofile in der Industrie”, ifo Schnelldienst
72(1), 43-45.

Farboodi, M., R. Mihet, T. Philippon and L. Veldkamp (2019), “Big Data
and Firm Dynamics”, AEA Papers and Proceedings 109, 38-42.

Furman, J., D. Coyle, A. Fletcher, D. McAuley and P. Marsden (2019),
Unlocking Digital Competition, Report of the Digital Competition Expert
Panel, March, London, https://www.gov.uk/government/publications/
unlocking-digital-competition-report-of-the-digital-competition-ex-
pert-panel.



Goldfarb, A. and D. Trefler (2019), “Artificial Intelligence and Interna-
tional Trade”, in A. Agrawal, J. Gans and A. Goldfarb (eds.), The Econom-
ics of Artificial Intelligence: An Agenda, NBER, 463-492.

Handelsblatt (2018), “Tech Startup Celonis Is a Rare Sight in Germany
- a Unicorn”, 27 June, https://www.handelsblatt.com/today/companies/
market-leader-techstartup-celonis-is-a-rare-sight-in-germany-a-uni-
corn/23582550.html.

Handelsblatt (2019), “Europa-Cloud Gaia-X startet im Oktober*,

3 September, https://www.handelsblatt.com/politik/deutschland/
datenplattform-europacloud-gaia-x-startet-im-oktober/24974718.
htm|?ticket=ST-12949895-dC2Kf2RZrUwzVa0aJNOlap6.

IDC (2019), The European Data Market Monitoring Tool Report, Update of
the European Data Market Study SMART 2016/0063, June.

Jaffe, A. (1986), “Technological Opportunity and Spillovers of R&D:
Evidence from firms’ Patents, Profits, and Market Values”, American Eco-
nomic Review 76, 984-1001.

Jones, C. I. and C. Tonetti (2019), “Nonrivalry and the Economics of
Data”, NBER Discussion Paper 26260.

Kerber, W., and J. Frank (2017), “Data Governance Regimes in the Digital
Economy: The Example of Connected Cars”, Working Paper,
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3064794.

Koenen, J., S. Kriiger and F. Pavel (2018), Study on Contractual
Relationships between Online Platforms and Their Professional
Users, Study for the European Commission (DG Connect), https://
publications.europa.eu/en/publication-detail/-/publication/
b3d856d9-4885-11e8-beld-01aa75ed71al/language-en.

RESEARCH REPORT

Koutroumpis, P., A. Leiponen and L. Thomas (2017), “Markets for (Big)
Data - The (Unfulfilled) Potential of Data Marketplaces”, ETLA Working
Papers 53.

Li, W., M. Nirei and K. Yamana (2019), “Value of Data: There’s No Such
Thing as a Free Lunch in the Digital Economy”, RIETI Discussion
Paper 19-E-022.

London Economics (2019), Independent Assessment of the Open Data
Institute’s Work on Data Trusts and on the Concept of Data Trusts, April,
https://theodi.org/wp-content/uploads/2019/04/Datatrusts-economic-
function.pdf.

Mills, S. (2019), “Who Owns the Future? Data Trusts, Data Commons,
and the Future of Data Ownership”, Working Paper,
https://ssrn.com/abstract=3437936.

ODI (2019), Data Trusts: Lessons from Three Pilots, Report of Open Data
Institute, April, https://theodi.org/article/odi-data-trusts-report/.

OECD (2019), Going Digital: Shaping Policies, Improving Lives,
https://doi.org/10.1787/9789264312012-en.

Schlosser, A. (2018), You May Have Heard Data Is the New Oil. It’s Not,
World Economic Forum Annual Meeting,
https://www.weforum.org/agenda/2018/01/data-is-notthe-new-oil/.

Schneider, D. (2011), “Trading at the Speed of Light”, IEEE Spec-
trum 48(10), 11-12.

Varian, H. R. (2014), “Beyond Big Data”, Business Economics 49, 27-31.

Wolfert, S., C, Verdouw and M. Bogaardt (2017), “Big Data in Smart
Farming - A Review”, Agricultural Systems 153, 69-80.

CESifo Forum 3/2020 September Volume21

41



ABSTRACT

REFORM MODEL

Jiirgen Matthes

China’s Market Distortions and the
Impact of the Covid-19 Crisis

Subsidization in China is pervasive at numerous levels of

government and appears to be an inherent element of Chi-

nese state capitalism. Despite a severe lack of transparency,

the available information seems to suggest that the extent

of Chinese subsidies

is extraordinarily large. Moreover, the

resulting overcapacities could lead to considerable and in-

creasing distortions

on the world market in certain sectors.

An initial assessment of the potential effects of the Covid-19

crisis on China’s industrial policy model does not suggest

a major change in subsidization policy. This constellation

bodes ill for the future of the multilateral trading system.

Jiirgen Matthes

heads the Research Unit

tional Economics and Economic
Outlook at the German Economic

Institute in Cologne.

42

Until a few years ago, China was primarily a large
and growing market and a low-cost production lo-
cation for European firms. In the meantime, however,
Chinese companies have become serious competi-
tors. This is confirmed by various surveys of German
and European firms (GTAI 2018; AHK 2019; European
Chamber 2019). If the increasing competitive pres-
sures from China were to be based on fair conditions,
it would primarily be the task of European companies
and economic policymakers to meet this challenge.
In fact, to some extent China derives normal com-
petitive edges from cost advantages and economies
of scale as well as from investing heavily in education
and research. But beyond this, the Chinese state also
employs problematic measures that seriously distort
competition: subsidies, forced technology transfer,
and unequal market access conditions. In particular,
the Chinese government provides extensive direct
and indirect subsidies for industrial policy purposes.
e However, the related empirical
evidence is scarce because the

GE)( state-capitalist system is com-
plex and intransparent. Against
this background, this article
provides an overview of several
available relevant studies that
shed light on subsidy-induced
competitive distortions by China.
Regarding the rapidly in-
creasing competitive pressure
from Chinese companies, the

Interna-
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question arises as to how much of their competi-
tiveness is based on explicit and implicit distortions
of competition. To the extent that this is the case to
a considerable extent, it can be expected that the
spill overs of Chinese subsidies to the world market
will become ever greater due to China’s enormous
and continuously increasing economic size, signified
by the large and rapid increase of China’s global ex-
port market share. In addition, China is catching up
rapidly in terms of technology — also as a result of
forced technology transfer (European Commission
2018a and 2018b; USTR 2018). With its “Made in China
2025” strategy, which is supported by massive state
aid, China also intends to catch up further in innova-
tive capacity, particularly in sectors in which many
European companies have their specialization ad-
vantages (Wiibbecke et al. 2016; Zenglein and Holz-
mann 2019). The combination of these developments
and ambitions, if relevant and successful, has the
potential to jeopardize the prosperity of the estab-
lished industrialized countries in the medium term
(Samuelson 2004; Matthes 2007) and to overstretch
their structural adaptability (Autor et al. 2013; Dauth
et al. 2014).

This should be a relevant concern of policy mak-
ers, unless China constructively engages in multilat-
eral cooperation and agrees to a sufficient reduction
of competitive distortions domestically or at least
through a reform of the relevant WTO rules. So far,
however, despite strong pressure from the EU, the
US and other industrialized countries, the Chinese
government has refused to make any relevant con-
cessions in this regard.

The question arises whether the coronavirus cri-
sis will fundamentally change this situation. Does the
crisis make it more likely that China will be prepared
to make sufficient concessions, or will the opposite be
the case? Various aspects play a role: the development
of multilateral cooperation, the depth of the crisis in
China and globally, the development of the financial
power of the Chinese state, and possible changes in
global value chains at China’s expense. In this paper,
relevant factors of the Covid-19 crisis impact, their
direction of influence and their interdependence will
be considered. First, however, a detailed overview of
the numerous and multifaceted distortions of com-
petition in China is given. After the consideration of
the Covid-19 crisis impact, gaps in the WTO rules on
industrial subsidies and proposed reform approaches
are addressed.



THE ROLE OF STATE-OWNED ENTERPRISES

Chinese state-owned enterprises (SOEs) play an im-
portant role in China’s economy and in the pursuit of
industrial policy goals (European Commission 2017;
WTO 2018a). For example, SOEs account for more
than half of the revenues of listed companies in
China. Until the early 2000s there was a tendency
in China to reduce the importance of SOEs and to
give more weight to market economy principles. But
after that, and especially under Xi Jingping, the pro-
motion of SOEs became more relevant again. Lardy
(2019) points out that it increased particularly sharply
between 2013 and 2016, when the share of lending
to non-financial SOEs rose from about one-third to
over 80% of total lending. He also provides further
evidence that their overall economic importance
continued to grow. Another cause for concern is
that the Chinese government is allowing ever-larger
mega SOEs to be created through mergers, in some
cases with the aim of creating national or global
champions (BusinessEurope 2020). According to the
Forbes Global 2000 list, the share of SOEs among
the Chinese firms in this list of the 2000 world’s
largest public companies amounts to nearly 70%
(EP 2020).

State ownership of SOEs is not problematic per
se. However, SOEs receive various subsidies. Garcia
Herrero and Ng (2020), quoted in EP (2020), show that
SOEs are privileged by the government relative to pri-
vately owned Chinese enterprises in terms of effective
tax rates and interest burdens. Moreover, SOEs are
also used by the Chinese government to achieve its
industrial policy goals and to grant subsidies to other
parts of the economy. Particularly problematic are
cases of severe market distortions when large subsi-
dies allow SOEs not to behave in an entrepreneurial
and profit-oriented manner, to offer their products
at prices that do not cover costs, or to remain in the
market even if they lack profitability or are de facto
insolvent.

SUBSIDIZED ACCESS TO PRODUCTION FACTORS

China’s distorting subsidy practice reaches deeply
and broadly into the economy as it also includes be-
low-market prices of important production factors.
This artificially increases the price competitiveness of
Chinese companies that use these subsidized inputs,
to the detriment of their competitors (Think!Desk
2015; European Commission 2017).

- Access to labor: labor costs for low-skilled work-
ers tend to be below market conditions, thus cre-
ating a significant cost advantage. The reasons

1 For this and other information on the relevance of state-owned
companies, including sources, see BusinessEurope (2020). The Inter-
national Monetary Fund (2019) provides further evidence of the im-
portance of Chinese SOEs.
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for this are the low bargaining power of the em-
ployees, as there are no free trade unions and no
right to strike. Moreover, migrant workers, whose
labor rights are even lower and who often receive
very low wages and social benefits, account for
more than one third of all employees (European
Commission 2017). Despite some improvements,
this problem remains in principle.

Access to capital: measures that distort competi-
tion include generous financing of companies that
enjoy state favor by several means comprising fi-
nancing volumes above market levels and interest
rates below market levels, because of a lack of
adequate consideration of default probabilities
in risk premiums. State banks play an important
role in this practice. Equity injections, generous
guarantees or loss compensation by state insti-
tutions are also sometimes used.

Access to real estate for commercial use: land
is largely state-owned and used for industrial
policy purposes. Real estate prices for industrial
settlements are generally low as, regional au-
thorities compete for manufacturing firms. Es-
pecially companies from strategic sectors that
are important in terms of industrial policy receive
preferential conditions. In case of forced reloca-
tions for environmental reasons, when competi-
tion between locations tends to be particularly
intense, inexpensive access to land is granted as
compensation.

Energy prices are also controlled by the state
and are kept artificially low, especially for strate-
gic industries and national champions. As part of
the competition for industrial settlements, large
discounts are granted at the local level, and in
some cases access to electricity is completely
free of charge. In high-tech zones, this support
sometimes extends, in a similar form, also to all
resident companies (Think!Desk 2015). It is true
that the Chinese government relies on higher
electricity prices to foster environmental pro-
tection and sometimes also to induce industrial
capacity reductions. However, this applies only
to a limited extent to strategic sectors and SOEs
in energy-intensive industries.

Regarding important raw materials, the Chinese
government also provides favorable access condi-
tions in favor of domestic companies and at the
expense of other foreign firms. China is a cen-
tral supplier of certain raw materials. However,
export rules for important raw materials tend to
be restrictive in order to allow Chinese compa-
nies to benefit from lower raw material prices
than their foreign competitors. This strategy also
aims at pushing the next stages of the value chain
into the country. Moreover, China uses its strong
market position (e.g., in rare earths) sometimes
in political conflicts by threatening export bans
or restrictions.
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Figure 1
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SUBSIDIES FOR INPUTS IN UPSTREAM PARTS OF
VALUE CHAINS

Price distortions are also relevant in China for impor-
tant inputs in the production of many manufactured
goods. Direct and indirect sectoral subsidies tend to
be the higher the more upstream in the value chain
a sector is producing. This applies particularly to iron
and steel, and non-ferrous metals such as aluminum.
These industries are dominated in China by a few
large SOEs which are heavily subsidized. A detailed
evaluation of the subsidies received was carried out
in the aluminum industry (OECD 2019a) and the non-
ferrous metals industry (Think!Desk 2017). In both
cases an international sample of companies, that is
broadly representative for the world market, was se-
lected for an in-depth analysis.

With a sample of 17 companies worldwide, the
OECD (2019a) covers about two thirds of global alu-
minum sector production and half of the melting ca-
pacity. Nine companies from China are included in the
sample, which roughly corresponds to China’s share of
almost 60% of global aluminum production, that has
increased very strongly over time in China. Of the total
global financial and non-financial subsidies recorded
in the sample for the period 2013 to 2017, around two-
thirds are granted by the Chinese state alone (Fig-
ure 1), with a focus on financial subsidies. Chinese
subsidies are concentrated on very few companies
(predominantly SOEs) and are mainly allocated to alu-
minum production and less to the downstream stages
of the aluminum value chain. The latter are, however,
subsidized indirectly in this way because they use the
highly subsidized aluminum as a key input. The cumu-
lative subsidy volume in the period from 2013 to 2017
is particularly large in relation to the size of Chinese
companies. For five of the Chinese companies under
review the cumulated amount is roughly equivalent
to the total revenues of 2016, while for another three
companies the share is between one-third and over
half. By contrast, companies from industrialized coun-
tries are subsidized to a much lesser extent in this
sector relative to their size.

Subsidies in the Aluminum Sector, 2013-2017
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THINK!DESK (2017) analyzes a sample of 65 com-
panies in the non-ferrous metals industry and arrives
at qualitatively similar results. While it only focuses
on China and not on the global market, the authors
also analyze numerous subsidy categories, with a fo-
cus on direct financial subsidies that affect the com-
pany’s income in the year of payment. Again, there
is strong concentration on very few companies. Al-
most two thirds of the subsidies from 2011 to the first
half of 2016 are accounted for by four large Chinese
SOEs alone, which are apparently supposed to act as
national champions. The top ten recipients of direct
financial subsidies also consist solely of SOEs, some
of them at local level. In 2015, these payments, cumu-
lated across all the companies considered, accounted
for 53% of their total after-tax profits. As in the alumi-
num sector, the relevance of these subsidies appears
to be, on average, of considerable importance from
a company perspective. In some cases, the authors
consider that losses might have been offset with the
subsidies received. Between 2011 and 2014, direct
financial subsidies increased by around 50%. Only in
2015 was there a minimal decrease in Chinese cur-
rency, but not in euros.

The OECD (2018) analyzes the role of SOEs in the
steel sector in a worldwide dimension but does not
examine the allocation of subsidies. However, the
authors point out that SOEs in the steel sector tend
to suffer from profitability problems and are often
heavily indebted, which is likely to point to relevant
subsidization, especially in developing and emerg-
ing countries. China is not reported separately but
results for the aggregate of East Asia can be broadly
applied to China, since China’s share of East Asia’s
crude steel capacity is well over 90% (OECD 2019b).
In fact, SOEs in East Asia account for more than half
of all companies, with only a good 10% of the com-
panies being clearly identified as private (the rest not
being clearly attributable). By contrast, SOEs play
no role in the EU. Thus, the state influence—and the
probable relevance of subsidies—differs substantially
between the EU and China. No direct consequences
of such market distortions for the steel market are
analyzed. However, the immense increase in steel
production in China is unlikely to be independent of
this approach. According to the OECD’s (2019b) regu-
lar estimates, China has increased its share of nomi-
nal crude steelmaking capacity very sharply since the
turn of the millennium—from around one-seventh in
2000 to around half (Figure 2).

In addition, the OECD (2019c¢) has also examined
another important (highly innovative) semiconduc-
tor sector. While this sector is not located at the
beginning of the value chain, the picture of market
distortions is similar, with particularly high subsidies
relative to company size in China. The OECD has de-
fined a global sample of companies with a certain
representativeness for the industry. The 21 companies
selected, which include Intel and Infineon as well as



four Chinese companies, cover more than two-thirds
of global revenues in the semiconductor industry.
From 2014 to 2018, more than 50 billion US dollars
in government funding were awarded to these compa-
nies. While Chinese companies do not account for the
bulk of the absolute subsidies due to their relatively
small size, for two of the Chinese companies the sub-
sidies amounted to more than 30% of annual consol-
idated revenues. This percentage is by far larger than
for firms from other countries. It is striking that the
bulk of state funding in China did not flow via direct
state subsidies, especially for research activities as is
the case with most other companies, but indirectly
via subsidized financing through SOEs.

CHRONIC OVERCAPACITIES AND RESULTING
GLOBAL MARKET DISTORTIONS

China’s industrial policy and extensive subsidies lead
to large overcapacities in some sectors, resulting in
considerable distortions of competition on the world
market. This applies, for example, to the above-men-
tioned metal products such as steel and various
non-ferrous metals, as the studies of the OECD (2019a)
and THINKIDESK (2017) clearly demonstrate.

However, China’s industrial strategy also leads
to similar competitive distortions in newer product
fields. This applies, for example, to the solar panel
industry (Bertelsmann Foundation et al. 2019). While
Germany focused on promoting the demand for solar
panels from 2009 onward, so that supply capacities
could be geared to serve the resulting demand, large
Chinese subsidies were targeted mostly toward the
supply side. This approach created considerable over-
capacities with which Chinese companies then entered
the global market. While this approach involved major
and costly inefficiencies in China, in the end, Chinese
firms were able to increase their share of global so-
lar energy capacity from 1% in 2009 to around 33%
in 2017, also at the expense of European suppliers.
In 2018, the eight largest manufacturers in the solar
industry were based in China.

These examples highlight chronic allocative inef-
ficiencies in China that increasingly tend to spill over
into the global market. Chinese companies and espe-
cially SOEs can apparently build up capacities despite
insufficient demand (and thus profitability) for the
goods produced. Chronic overcapacities tend to oc-
cur because the industrial policy goals of the central
government are often implemented very ambitiously
by many local administrations without sufficient
central coordination. This inherent and fundamental
problem is exacerbated by the fact that overcapac-
ities are not sufficiently reduced when profitability
problems occur. Instead, production capacities tend
to be upheld by ongoing subsidies (sometimes de-
spite high corporate indebtedness) and by the lack
of a strict insolvency law, which prevents necessary
market exits.
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Figure 2
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When Chinese overcapacities spill over into the
world market, the sheer economic size of China means
that this will likely result in a significant global over-
supply. Global product prices tend to come under
pressure due to oversupply and because Chinese
companies are often pushing their products into the
global market at prices significantly lower than those
of their competitors (OECD 2019b). This reduces the
profit margins of competing European companies and
can cause severe consequences in terms of global al-
location efficiency. While more productive companies
in Europe that comply with high environmental and
social standards may have to reduce capacity or even
stop production altogether due to the competitive
distortions, less efficient Chinese SOEs may survive
and continue to grow.

This danger is also relevant regarding third-coun-
try markets, where Chinese overcapacities can also
lead to displacement effects. It becomes even more
relevant, as China increasingly supports Chinese firms
globally by using export credit support programs that
allow firms to offer very favorable financing condi-
tions for their customers (Dawar 2020; BusinessEurope
2020).

Looking at the near future, Chinese market distor-
tions and the threat of overcapacities cause concerns
of relevance:

- The MIC25 strategy and the massive support it
provides could create similar overcapacities in
sectors where European firms have specializa-
tion advantages. This applies, for example, to
robotics, battery production, and electric cars
(Bertelsmann Foundation et al. 2019).

- The example of the solar panel industry could
bode ill for potential innovative climate abate-
ment technologies that will be developed in Eu-
rope in the future. The Green Deal of the EU relies
on the presumption that the induced structural
change will not endanger the well-being of Euro-
peans because “old and dirty” production will be
replaced by “new and green” production capac-
ities. This assumption would prove problematic
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if China also used the same aggressive industrial
policy strategy—as in the case of solar panels—for
new green technologies.

IMPACT OF THE COVID-19 CRISIS

The coronavirus crisis is having a broad impact on
economic activities and might, in the medium term,
lead to significant changes in economic allocations
and policy decisions. In this context, the question
arises whether the crisis will render the depicted
Chinese market distortions relevant.

Currently, it would be premature to attempt
a definite answer. However, several factors can be
identified that could influence the preparedness of
China to significantly reduce subsidies or to agree to
relevant reforms of WTO rules. Figure 3 provides a
structured overview of several relevant factors. Never-
theless, the following evaluation remains speculative
at this stage. Three different strands of arguments
could become relevant.

First, different factors could influence China’s
general preparedness for more multilateral coop-
eration. On the one hand, it could be negatively af-
fected by a rising distrust of other countries vis-a-vis
China, e.g., due to China’s opacity in dealing with the
corona virus health crisis or due to its misinforma-
tion campaign. Related criticism of China and pos-
sible additional reactions could lead to growing re-
sentment to global cooperation in China. The same
effect is likely if the US-China trade dispute escalates
further. However, China’s will to cooperate might be
influenced positively by a feeling of global interde-
pendence commonly shared in many countries and
by the related experience of mutual support to miti-
gate the effects of the coronavirus health crisis (e.g.,
by providing masks and other medical support). The
overall effect on China’s inclination to cooperate is
unclear, but more likely to have a negative tendency,
as the former two aspects appear to outweigh the
third factor to some extent.

Figure 3

Second, the Covid-19 crisis made many countries,
including some European countries, realize how de-
pendent they are on supplies from other countries,
particularly from China, which is viewed by some
as the “factory of the world”. This perception could
lead to a reorganization of global value chains and
to more diversification among supplier countries from
the point of view of the purchasing countries. This
trend could lead to a relocation of modern and in-
novative economic activity away from China. Such
relocation effects would reduce economic activity in
the medium term and deal a blow to China’s inten-
tion to increase its innovative production capacities.
Therefore, the need for government support (particu-
larly for innovative activities) would increase in the
medium term.

Third, the economic crisis reduces economic
activity in the short term and potentially also in the
medium term. Moreover, the crisis also leads to lower
public revenues and higher public spending; both fac-
tors tend to increase government debts. These effects
increase the perceived necessity for government sup-
port of the economy in the short and medium term.
However, the ability to finance higher subsidies would
be negatively affected by lower public revenues in
the short term and by higher public debts in the me-
dium term.

Overall, the corona virus crisis might not change
much in these respects, as it appears difficult to draw
definite conclusions concerning the balance of the
portrayed positive and negative effects of the crisis
on Chinese subsidies and on China’s inclination to
agree to more binding WTO reforms.

TRADE POLICY: DEFICIENCIES OF THE WTO RULES
AND RECOMMENDATIONS FOR REFORMS

In fact, many concrete proposals for reforms of WTO
rules regarding subsidies and market distortions do
exist. They are based on the fact that the existing
relevant WTO rules (the Agreement on Subsidies and

Possible Impact of the Covid-19 Crisis on Chinese Market Distortions
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Countervailing Measures - ASCM) lack sufficient dis-
ciplines in important respects. For example, many
countries, particularly developing countries, includ-
ing China, do not adequately notify their subsidies
with the WTO as is foreseen in the (non-sanctionable)
WTO rules (USTR 2019; WTO 2018b). Moreover, the
definition of prohibited and actionable industrial
subsidies in the WTO’s rules framework is rather
restrictive and does not cover important kinds of
subsidies relevant in practice and especially in China
(European Commission 2018b). This pertains particu-
larly to the use of SOEs in China’s industrial policy
strategy (European Commission 2017; WTO 2018a;
Bown 2018).

The EU and other industrialized countries have
vainly attempted to induce China to cooperate on
reforms of the ASCM for several years (WTO 2015).
Recently, a Trilateral Meeting of the EU, the US, and
Japan has brought more momentum to these initia-
tives. Based on one of several proposals introduced
by the Trilateral Meeting over time, in 2018 several
countries introduced a concrete reform proposal to
increase the incentives to adhere to the notification
duties in the WTO by applying a “naming and sham-
ing” strategy (WTO 2018c). More far-reaching, the
Trilateral Meeting has proposed reforms to broaden
the definition of prohibited and actionable industrial
subsidies, including also stricter disciplines on SOEs
(Joint Statement 2020). Accordingly, for example, the
following subsidies should be unconditionally prohib-
ited in the future: unlimited guarantees, certain direct
forgiveness of debt, subsidies to an insolvent or ailing
enterprise in the absence of a credible restructuring
plan. However, despite such increasing pressures,
China continues to refuse negotiations about a reform
of the ASCM. Due to the WTO’s consensus principle,
China’s resistance renders a meaningful reform of rel-
evant WTO rules elusive, so that the multilateral route
as the first best option for reforms appears barred
for the time being.

Therefore, unilateral and bilateral avenues must
be used in order to better discipline the competitive
distortions of China’s state capitalism.

- The US has chosen an aggressive route by waging
an open trade war with China. However, the re-
sulting Phase-1-deal of January 2020 between the
US and China does not deal with subsidy-related
distortions of competition (Schott 2020).

- The EU continues to negotiate with China, e.g.,
in the framework of a bilateral Comprehensive
Investment Agreement (CIA), however without suf-
ficient progress. Therefore, it is also time for the
EU to play its cards with more determination. In
this respect, the European Commission’s (2019a)
new China strategy is a first positive step.

However, more reform incentives and pressure appear
to be necessary to induce China to a more coopera-
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tive strategy. To this aim, the EU should close ranks
with the US even more on issues of common interest
such as industrial subsidies and forced technology
transfers. In addition, the EU should also unilater-
ally apply a more robust trade policy stance in order
to broaden the protection of EU firms against unfair
competition from China. To be clear, such steps, if
correctly applied, would not qualify as protectionism
but as attempts to level an unlevel playing field (at
least to some extent).

Examples of a more robust trade policy stance
should include more WTO disputes against Chinese
market distortions. Moreover, the EU should expand
its toolbox of defense instruments by introducing the
International Procurement Instrument (IPI) (European
Commission 2016 and 2019a) and by tackling com-
petitive distortions from Chinese firms active in the
Single Market, as recently proposed with a non-dis-
criminatory approach by a far-reaching White Paper
of the European Commission (2020).

Furthermore, a more active use of existing
trade defense instruments (TDIs) is commendable.
This is possible within the WTO framework that the
EU used to interpret relatively restrictively in the
past to champion open markets (BusinessEurope
2020; Bertelsmann Foundation et al. 2019, Matthes
2019 and 2020). As a matter of fact, the EU has used
TDIs to a declining extent over time and to a much
smaller degree and with lower tariffs as the United
States (EP 2019 and 2020). This is particularly true
for countervailing (anti-subsidy) measures. One
likely reason is that the administratively tedious TDI
procedures in the EU tend to overburden firms
(particularly SMEs). Firms could also suffer from a
coordination problem because the initiation of a
TDI procedure induces positive external effects for
other competing European companies (Matthes
2020).

Thus, the European Commission could initiate
more TDI procedures (ex officio). Moreover, TDI pro-
cedures should be streamlined as far as possible
within the WTO framework, particularly for SMEs that
also need more capacity building supported by the
Commission and by business organizations. The EU
should also consider making better use of the leeway
the WTO framework provides, as far as it pertains
to the Union interest test and the TDI tariff levels
by further reducing the use of the lesser-duty rule
(Matthes 2020). The use of countervailing measures
and of counter notification of subsidies at the WTO
should be increased based on the insights from a
relatively new database on subsidies investigated by
EU (European Commission 2019b). In summary, and
different from some instances in the past, TDIs should
be employed before European firms get into serious
trouble due to competitive distortions by China, as
was the case with solar panels. This requires better
monitoring of markets by Commission and business
organizations.
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CONCLUSION

Subsidization in China is pervasive at numerous levels
of government and appears to be an inherent element
of Chinese state capitalism. However, despite initial
attempts to shed more light on the subject, there is
still a severe lack of transparency regarding the diver-
sity of subsidies and their scale. The available infor-
mation, however, suggests that the extent of Chinese
subsidies is extraordinarily widespread and that the
resulting overcapacities tend to lead to considera-
ble and increasing distortions on the world market
(European Commission 2017). Multiple efforts of the
international community to induce China to change
its approach have hardly led to any substantial pro-
gress. This is not very likely to change in the future,
as the state capitalist model has proved remarkably
successful for China. Along the same lines, an initial
assessment of the potential effects of the corona virus
crisis on the Chinese industrial policy model does not
suggest a major change in Chinese market distortions.
This constellation bodes ill for the future of the mul-
tilateral trading system.
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Lucas Perasolo, Daria Schaller, Tanja Stitteneder and Madhinee Valeyatheepillay*

Covid-19: Economic Policy
Interventions Across Continents

The coronavirus (Covid-19) rapidly evolved into a
worldwide pandemic and spread to 216 countries.
Within a few weeks, coronavirus cases nearly tripled
from over 9 million in June to almost 24 million cases
at the end of August (World Health Organization 2020).
This pandemic represents a new, unprecedented sit-
uation for all countries and poses new challenges
both for social life as well as the world economy. As
shown by a study conducted by Oxford University,
not only the time course of the infections varies sig-
nificantly from country to country, but there is also
a huge variation in government responses in dealing
with the challenge of curbing the virus in relation to
social distancing measures implemented by individual
countries (Hale 2020).

The research was conducted for eight countries
located on six continents; all countries were care-
fully selected based on their economic relevance,
approach to policy intervention as well as their
varying degree of the evolution of the virus as shown
in Figure 1. The list of countries comprises Austra-
lia; Brazil—which is experiencing the fastest spread-
ing rates of coronavirus and high death tolls; China
for being the first country affected; Germany, which
has been prone to implementing early intervention
measures; Italy, which is viewed as one of the world’s
worst hotspots; South Africa; Sweden, due to its
approach which is different from other countries;
and the United States, which leads in terms of ab-
solute number of cases. This article describes the
various economic measures that these countries
are applying to help their economies overcome the
recession.’

RESEARCH DESIGN

At present, there are intensively researched and
well-documented overviews that collect information
on how countries have responded to the unprece-
dented challenge of the coronavirus crisis—the OECD
Policy Tracker in particular provides very detailed and
regularly updated policy information across coun-

*

ifo Institute.

1 The list of measures described in this article, as well as the list of
countries, are not exhaustive. The measures were collected as of
June 2020 and may be subject to change. Furthermore, the authors
cannot guarantee whether the measures mapped out have already
been successfully implemented. The information provided in this
report is at a descriptive level and the information was mainly col-
lected from two main resources, namely, the “Government Response
- Global Landscape” (KPMG 2020), and the “Policies Responses to
COVID-19” (International Monetary Fund 2020).

ABSTRACT

Coronavirus has changed the way we live and work in many
ways and has presented hurdles for businesses and individ-
uals. Countries around the world have taken action to help
their economies overcome the crisis and have applied vari-
ous measures to stimulate the economy by supporting busi-
nesses and individuals. Although the approaches are similar,
many measures differ in their precise design and their im-
plementation. This article presents some recent fiscal policy
measures in terms of public spending, taxes, and other fi-
nancial support in eight countries, including Australia, Bra-
zil, China, Germany, Italy, South Africa, Sweden and the US.

tries and continents (OECD 2020). As the coronavi-
rus spread around the world, we also tried to gather
information on how countries react economically to
the crisis. While these results are less comprehensive,
they complement the OECD collection by categoriz-
ing some of the measures slightly differently. In the
following section, policy activities are grouped ac-
cording to the following types of measures:

1. Measures related to government spending, taxes
and employment (see Table 1).

2. Measures related to financial assistance (not in-
volving taxes) and interest rates to some extent
(see Table 2).

Figurel
Evolution of Corona Cases in Selected Countries in 2020
14-day notification rate of new Covid-19 cases per 100,000 inhabitants
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Note: Not all dates available for South Africa.

Source: European Centre for Disease Prevention and Control (2020). © ifo Institute

CESifo Forum 3/2020 September Volume21 49



50

DICE DATA ANALYSIS

ECONOMIC MEASURES RELATED TO COVID-19 IN
SELECTED COUNTRIES

The following sections present economic measures
that the investigated countries have taken to stimu-
late the economy, along with direct government inter-
vention measures shown in Table 1 and other financial
support measures displayed in Table 2.2

Direct Intervention Measures Implemented by the
Government That Are Related to Public Spending,
Taxes and Employment

In order to smooth fluctuations and stabilize the econ-
omy during or outside crises such as Covid-19, gov-
ernments use fiscal policy to adjust public spending.
In addition, tax increases and reductions can influ-
ence the investment behavior of companies and the
consumption behavior of citizens. Tax changes affect
citizens directly and are implemented from a political
point of view, a more far-reaching measure. During
the current economic downturn triggered by Covid-19,
all observed countries have taken measures related
to taxes and government spending. Table 1 presents
some key measures at the company and individual
level as they relate to tax postponement, tax relief,
subsidies and employment.

I. Tax Postponement

In all examined countries, tax postponement for com-
panies in one form or another are an integral part of
the action plan to combat the negative consequences
of the lockdown. Germany, Italy, Sweden, and South
Africa allow the deferral of several taxes over a longer
period. The US, China, Australia, and Brazil offer such
facilitations as well, but to a lesser extent.

Germany allows the deferral of income tax, corpo-
rate tax and the VAT until the end of the year without
interest. In Italy, social security and welfare contri-
butions can be deferred in addition to withholding
tax and VAT. This is similar to the measures taken
in Sweden, where companies can delay their social
contributions, the VAT, payroll taxes, and small me-
dium enterprises (SMEs) can defer all of their taxes.
South Africa’s “pay-as-you-earn” approach enables
companies to defer 35 percent of tax payments. In
the United States, the federal income tax can be de-
ferred. In China, the possibility of deferring corporate
income tax is concentrated on small enterprises and
self-employed individuals. The Australian “pay-as-
you-go” system allows companies to defer income
tax, whereas in Brazil, companies can postpone social
contributions.

These measures vary in their extent and duration.
Germany, for example, offers a comprehensive pack-

2 For a more extensive collection of economic policy responses, see
also OECD (2020).
3 See, for example, https://ourworldindata.org/taxation.
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age of tax measures for companies where payments
can be postponed until the end of the year. The US,
China, Australia, and Brazil have fewer measures, and
some of them are only offered for a shorter period.

In addition to corporate measures, some coun-
tries, such as Italy and South Africa, have introduced
measures for individuals. For example, the Disaster
Management Relief in South Africa allows individuals
to defer taxes for debt and interest and other financial
payments until the end of September.

Il. Tax Relief

In contrast to tax postponements, other taxes have
been reduced or completely waived. Such measures
were introduced in all countries but Sweden at the
time this research was conducted.* The countries se-
lected in this overview can be divided into a group
with rather generous measures, such as South Africa,
Germany and, Australia; and a group of countries with
more restrained measures, such as the US and Italy.
For China, no commitments relating to tax relief could
be identified. In Germany, the number of advance
payments on income tax, corporation and business
tax have been adjusted. Australia waived the payroll
tax for hospitality tourism, the seafood industry and
small businesses until the end of the financial year.
In addition, the depreciation rules for tax write-offs
have been considerably extended in Australia. In Italy,
the formal audits of tax returns have been suspended
and a 60 percent tax credit on commercial rents has
been introduced, while companies can retain payroll
taxes in the amount of creditable sick pay in the US.
South Africa assists employers with a tax reduction
of 80 percent in the employee tax.

Also, the measures for providing relief to indi-
viduals vary by country. In Germany, prepayments
and payments based on the calculated income loss
are compensated and the VAT has been reduced. In
Italy, the withholding tax on revenues and fees was
reduced. In the US, tax returns are now automati-
cally filed. Australia grants tax-free withdrawals from
pension funds, including one-off incentive payments
through the social security system. China grants in-
come tax exemptions in special cases, such as do-
nations, medical institutions working on Covid-19
prevention, and on social security contributions. In
Brazil, the deadline for tax declarations has been
extended.

Ill. Subsidies and Transfers

In addition to postponing or completely exempting
certain taxes, some countries have committed them-
selves to supporting companies and individuals in

* However, according to the OECD (2020), 100 percent of the taxa-
ble profit of sole proprietors and partners in Swedish partnerships
can be allocated to the tax reserve up to SEK 1 million for the year
2019, which can then be offset against possible future losses.



need financially. In South Africa, for example, eligi-
ble employees receive a tax allowance. Germany has
a similar measure, but it applies only to the income
tax of single parents, while Brazil provides temporary
income support for vulnerable households. Sweden
provides additional expenditure on wage subsidies,
and China accelerated the payment of the unemploy-
ment insurance to natives as well as migrant workers.
Australia grants a one-off subsidy to small businesses,
while Brazil compensates workers who have been fur-
loughed and provides tax breaks and credit lines to
companies to help them save jobs.

Furthermore, many countries have agreed on
employment-related measures, which are usually
direct measures to support employers and em-
ployees. In Germany, for example, the government
compensates 70 to 80 percent of salary losses of
childless workers, and 77 to 87 percent of workers
with children under the short-time working scheme
(Kurzarbeit) if the working hours have been reduced
by at least 50 percent (see e.g., OECD 2020). This sys-
tem was already in place before the pandemic and
was largely adopted throughout the country during
the coronavirus crisis.

Overall, governments use similar types of meas-
ures to stimulate their economy. Nevertheless, the
design of such measures varies greatly from country
to country. One possible reason could be differences
in present institutional and economic characteristics.
On the other hand, other variables related to trade
and politics certainly play a role. For example, Ger-
many as an export nation (GTAI 2020a) faces different
challenges in this recession than do countries that
tend to be more reliant on imports, such as South
Africa (GTAI 2020b).

Other Measures Relating to Financial Assistance
(without Taxes) and Interest Rates

Economic activities around the world have been
stalled due to the severity of the coronavirus and
lockdown measures were implemented in several
countries, leading to closures of several businesses
over an extended period of time. This has led to
higher unemployment rates, a drop in business
sentiment and a contraction in GDP, plunging coun-
tries into deep recessions. In this case, money sup-
ply can play a major role in maintaining economic
stability. In an attempt to ensure price stability,
policymakers resort to financial and monetary
measures controlling inflation, unemployment and
exchange rates. In terms of monetary policy, several
regulatory and interest rate-based interventions are
applied to facilitate lending and borrowing money,
some of them shown in Table 2. The measures pre-
sented in the table are divided into various cate-
gories, namely, loan schemes, funds and guaran-
tees, investment incentives and transfers, and other
measures.

DICE DATA ANALYSIS

I. Loans, Funds and Debt Relief

This subsection includes loan schemes and repayment
deferral, lending facility, increased funding limits and
credit extension given to businesses by banks. Institu-
tions provide easier access to loans, often at reduced
interest rates and fewer bureaucratic hurdles, or defer
the repayment of existing loans due to the coronavi-
rus. SMEs are particularly affected in the wake of the
coronavirus in terms of their business survival and li-
quidity positions, because SMEs generally represent a
large proportion of firms contributing to the economy
in many countries and are less resilient to shocks.

Some countries have provided assistance in terms
of loans at reduced interest rates to be repaid on a
longer-term basis and have facilitated access to as-
sistance loans for companies provided, for example,
by the state-owned Bank Group, KfW Bankengruppe,
together with the government in Germany. In addi-
tion, some countries, such as Italy and China, have
extended funding limits for its banking system to back
up subsidized loans to SMEs and other businesses.
Further support for SMEs include loan payment defer-
ment. In China, the funding-for-lending scheme was in-
troduced to finance 40 percent of local banks’ new un-
secured loans. The Swedish Central Government Loan
Program guarantees a 70 percent stake participation
in any new bank loan provided to companies and has
extended credit to export-oriented companies. South
Africa also had a Covid-19 Guaranteed Loan Scheme,
covering up to three months of SME expenses and
the Small, Medium, and Micro-business South African
Fund will enable soft loans at an interest rate of less
than five percent.

Brazil is using its Fundo de Amparo ao Trabalhador,
the worker’s support fund, to provide credit for micro
and small enterprises. Furthermore, an agreement
among the five biggest Brazilian banks means that
all five banks are considering extending debt matur-
ing liabilities for SMEs. In China, credit lines of micro-
and small enterprises have been extended. Important
lending programs in the US were the SBA Economic
Injury Disaster Loans, which focus on lending to busi-
nesses harmed by Covid-19 without repayment, and
the SBA Express Bridge Loan, enabling businesses with
fast turnaround to get up to USD 25,000 in loans. In
the US, the Small Business Association incentivized
companies by paying six months of their associated
fees and microloans disbursed before 27 September
2020. As part of debt relief, countries have also de-
ferred loans and promoted lending facilities. This is
the case in South Africa, where a Debt Relief Fund was
created in order to provide debt relief on existing lia-
bilities of eligible SMEs.

Il. Other Monetary and Financial Measures

Investments have declined systematically during the
coronavirus pandemic, creating supply disruptions

CESifo Forum 3/2020 September Volume21

51



DICE DATA ANALYSIS

S31313ud |e39)
pue sjenpiaipul Aq 3no paliied
ISENPIIY SUOI}DBSUEI} JIPAJD UO PIIAD)
awodu| Mo 03 sasnuoq Aiejes jo (%8¢€°0) @184 Asejuswajdwod suol3enyis yualind o} ydepe
sjuawAed soueape pue ‘(uoljjig 8 sy pue (Kep uad 9,7800°0 40 01 saluedwod Joj awi} asow SulnId
asn) siaxdom pakojdwaun %T00°0) 2184 A|lep suolldesuesy (403) Suidaayoog Sunnunody
pue Jew.ojul 03 Siaysue.y ]eIoUBULY UO UOIIDNPAI XB) 0197 XeJ 9y} JO uolssiwqns ay) puaixy
ysed salJe|d1jauaqg 340w uol|jiw T PELCIEREY] {0207 41990320
J3A0 Jo uoisn)aul yum weadoud (JuswAo)dwa pue J19g032(Q 0} PAPUIIXD S9NUdASI U] pueisn3ny ul pied aq p|noys 0z0Z
(uonnw 0z9 AsN) eniwey | aAIasa4d JeYI SWUIY 10} SBUI 3IPaLD aJam ‘ysn3ny ursauoayy | ]jey pardadxa aylisulede uolysnd 11udy pue youep 0} pajejal Jusw
esjog Suipuedxa pue ‘(uol|jiqz'6 | pue syeaiqxel Aiejodwa) se jjam pue ‘A|nr pue aunf 0} papualIxa se pue 3uipuads yyeay Jaysiy -auodisod uonnquiuo) jeios
asn) saaJdnnas oyjuswAhed | se ‘sunoy Sujiom ulnd peyaney 219Mm ‘e uj Aunseal] jeuolieN 1loddns 03 sjuswuianog ajels '020T 1290320 pue isn3ny
uolsuad YIET ay3 piemioy oym Jo papuadsns Ajuesodwa) | 92140 S,]e49Ud9 ASUI031Y BYI pUB | 01 ]eJ9Pa) Y] WO SIdjSURI) MaU 03 pauodisod aJe 0zoz 14dy pue
3u13uLiq) spjoyasnoy a1qeJaunA | 3Je OYM SI9XJOM 0} uolzesuadwod | 3JIAISS SNUDASY |edaPa 9yl Woly pue ‘sajddns |edipaw jejjuassa yoJep Suipiedai suoingriauod
0} poddns swodu) Aresodwa) lenJed) 1ioddns JuswAojdw3 | saunpesap syuswAed Juswijeisul | uo saIAd] 1odwi pue saxel JamoT V/N SNI40D pue d3svd /Sid T1Zvyd
sjasse
9)d13Inw Joj uo1IdNPaP djeIpaWWI
ue wjie)d ued sassauisng
‘spaojpue)
|e13uapISal pue |e1JaWwWod
404 Au)iqer) xe3 pue) 0Z0Z-610C
93 uo31ydauaq uoildnpal %Sse
{(020Z-6T0T 40 3594)
sassaulsng Jadie) oy ajqe|iene
1eiajap e yyim ‘uol)jiw 0T
any o1 dn jo sjjoihed yum
$9ssaulIsng (0zoz aunr o1 ydiep)
sa8em uerjesisny ui uoljjiw g
any o1 dn jo jjoiked jenuue
ue Y3Im $3ssauisng wnipaw
o} ]jews ‘(1eak jerdueuly syl
J0O syjuow ¢ 3se| ay3 Joy) Aasnpul
poojeas pue wslinol AyjeydsoH
:10j xe1])o4Aed jo Janiepm
0Z0Z YoJew zT 0} Jolid yuswaiels ‘saseydind jasse 9)qIS1)a ureysad
A3IA1DE JO UIN3DI XB) SWOd Ul J0j uondNpap uonenaidsp
6T-8T0C 41943 pajly oym siakojdwa 3unisixa ay3 oy uonippe spunyaJl | SO 03 Ssadde Jaydinb
95043 40} pa}IpaJd Ajjedliewolne ur uoldnpap uoneldasdap 193 03 Bunuodau <- (1S9) xey
97 ]]IM $3500( MOJ}-yse) pa3eJa)adde 9,05 e pue saseydind S3DIAJIDS pue spood Ajyauow ojul
‘ssaulsng Joj (sassaulsnq 19SS U119 JO SUOIIdNPIP 1do 03 9)242 Suniodau Al1s1ieND
9ZIS-WNIPaW pue |jlews ‘wayshs 9)eIPaWWI 40} }JO-1IM 3s10Xd
140ddns 03) suako)jdws ule3iad 0} K314n23s |e120s ay3 ysnoayy 19SSk JueISu| pasealdu] ue pUE SJUBWISSISSE XB] S}1JaUdq
apew sjuawAed aa.y-syjoisd-uoN apew aq 0} ‘syuawAed snjnwins yam papuedxa Ajpuediyiudis aie 93ull) ‘SIUBISSISSE XY BWOodU|
{S9SSaUISN( ||eWS | }J0-duo sapnjoul}| 'spunjuoisuad | sajnJjjo0-211um uoirerdaidap xey - ‘(syuawijeisul OAVd - 08 noh se
V/N 10} 00G°LT ANV 3uess jjo-auQ W0J) S|EMEIPY}IM 334)-Xe] | UOI1BIS]9IDE JUSWISIAUI SSauUIsSng V/N Ked,) Juawiayop srep juswhed | VIIVYLSNY
sjenpiaipuj sajuedwo) sjenpiAipuj sajuedwo) sjenpiaipuj sajuedwo)
SY3I4SNVYL ANV s3ldisans 431734 XV1 1INJIWINOdLSOd XV1

juswhojdw3 pue saxe] ‘Suipuads d1jqnd 03 pare|ay S2INSeaj JUIWLIIA0Y 3123410

T9]qeL

CESifo Forum 3/2020 September Volume21

52



DICE DATA ANALYSIS

pied aq 01 pasu

anp xe} ,saakojdwa ay3 Jo %08
Ajuo :ig uonessiulwpy o113y
xe] juswadeue|y Ja3sesiq yelq
‘yruow 13d 00S HVZ

01 dn jo Apisgns xel e aA19al |)IM

5103095 s9|qeladan

pue ‘%2031s9Al) ‘Au3nod ayy

ut Sunesado siawJey 9)eds-jjews
pue ‘s10329s Ayjeyidsoy

pied aq 01 pasu

anp xe} ,saakojdwa ay3 Jo %08
Aluo :1g uonensiulwpy ya119Y
xe] juawadeuely Ja3sesiq 1eiq
f)saJajul Jo sajjeuad Inoyum

020Z/0€/6 03 0T0T/LT/t wouy
(SiuawAhed jerdueulq 1ayiQ pue
suononpaq isaiaiu| ‘Supueul
149 dAISSIIXT JO JudWEDI|
xe] ,, 03 3uiduojaq syuswAed

152.93u1 40 sap3jeuad Inoyum

(59-8T 23e) seako)dwsa 9)qiS19 pue wsLINol 3y} ul Ajurew S9XE] JO 04GE JO JUDWIDSRP XE1 J0 Juswiaap d)qissod JuswAed JO 04GE JO JUBWIRLOP voludv
:(1L3) ®Annuadu| xe] yuswkhojdw3 ‘SS9.3S J9pUN SIS 104 SIPISNS V/N | 2]q1ssod :(3Avd) uiea-nok-se-Aed | :ja119y xel JuswaSeuep Jarsesiq | 9)qissod :(JAvd) uiea-nok-se-Aed HLNOS
yoJep Joy (a4nynoide
‘WSIIN0)) SI9XJ0M |eUOSeaS
pUE SJ9)J0M Snowouolne 6T-PINOD
104 009 ¥N3 J0 ddUBMO)Y 01 anp AJIA130R 3IoM padnpal
s3au A194es |e1dos /papuadsns yym siakojdwa
19430 AQ pPaJ9A0D 10U SIIYIOM 10} 104 91e3s a3 Aq JuswAed
Kiejes sy20m 60y (Uol|iq s ¥N3 Kiejes jo yioddns se ( a)eliejes
Aq paisooq) pung Aouepunpay auoizei3ajul,) ¥2ayd yioddns swnjwaud
ssauisngJo diysuone)as ‘sassaulsng 0202/0€/90 9dueJINSUI TIYN| PUB ‘suon
juawAojdws papuadsns Jo ]1e 03 Sueoj uo saajuesens ajels sjual | :@1epanp i0zoz ydJe ul Suiidxe -NQLIIU0d aJej|am pue A}undas
paonpal ‘pasead Suiney siaxyJom ‘syjespiano pue | xejSuipjoyyim 01323[gns jou ale ]eI2J2WWO0 U0 1IPaId Xe) 9609 | ‘saxel 3uipjoyyiim pue syuawAed 1B120S ‘1 YA ‘SI9¥JOM Jud|eAINbD
pakojdwa-jjas pue saakojdwa | sadedriow uo Suipn)doul ‘SIS I0) | 0Z0Z/TE/E PUB 0ZOT/LT/E UsaMIaq suJnjaixey | UeylJayjo (uonese)dap 1yA “89) pue saako)dws jo Aed ayy
Jojyroddns swoduiyiosasise] | sjyuswAedas ueoj uo wniiojeIoN POAI9D2J S99) pUR SBNUDIARY | JO S}IpNne Jew.oy e jo uojsuadsns suonesiqo xey jo uoisuadsng uo xe) Suipjoyym jo Jelayeq ATVLI
uaJp|Iiyd ym saakojdwa
10} %8L /%L L ‘UdJplIyd
1noyum saako)dwa 104§ %08 /%0L
:uonesuadwod yiom swi-1ioys
(syuaued 9)3uls 40} s9OUBMO] B
9)qnop) syuased Joy pjiyd
J2d 00€ ¥N3 jo uswAked jj0-auQ
‘yauow
1s€] 9y1 4oy Ajuo Inq ‘syjuow 9
1se] ay3 4o} pasinbaiuaduo)
ou siawodul Jo jooud 0Z0Z/T/¥ 020Z/1€/TT 113un 3uawAed a3e) 1oy
J914e 71y J0j BuiA|dde Aq :1a1s€D (soakojdwa 0T 03 dn) 000‘ST | S934EYDIINS pUR SIGIP XB) dNPIIAO
MOU S| SS9208 33} 6T-PINOD N3 /(saakojdwa g 03dn) 0006 J0 JudWdI0UD JO Sulnlep
o3anp ‘yyuow sad pliys12d 68T |  ¥N3F 40 6T-PIA0D 03 3np swisjqoid ‘(0z0z/1€/T1-020T/T/L WOy yauow Suimor|oy ay3
¥N3 an1edau syualed 91qi813 |eldueUly YyHMm saluedwod 10y | 4G 03 95/ WO d1ed PIdNPaI (0469T 40 Y397 9Y3 01 X3 Janouuny Jodwi
:(Z1y) Seyyosnziapury)iejioN | Jajsuedy yse) :,,281pueisqlaso|os 01 9%6T WOJ) 1WA JO uodNpay Jo @1ep anp jo Juswauodlsod
‘T20Z PUe 0Z0Z 404 000v ¥N3 pun uswyauiduNISuIdY ‘reakjuaiindayy ‘{(pappe anjen pue ajesodiod
0} XB} BWOdU] Ul UOIINQIIIU0D iny 9J11Y140§0S-EU0I0D,, 104 SSO] paje|Ndjed d)e4-}e)) B UO Xe} ssauisnq ‘xej uolyelodiod ‘awodul ““3-9) 353491U1 JO
91124 JO UOISUDIXD :Xe) BWOdUL 0Z0Z/1E/TT 113UN | paseq ‘6TOZ 404 pled syunowe pue Xe3awodul uo (0zoz) syuswAed 904y 91dpund ul pue 0z0z/TE/TT
s,Jua.ied 9)3uls Joj Apisqns xel uonesuadwod yJom awil-1oys | (0z0z 40)) syuswAhedaud jo punjay 9cueApe jo Junowe paisnipy V/N ]13UN saXe} Ule1Iad JO |elld)eq ANVINY¥ID
suolINGIIIU0d A314Nd3S
|B120S paAleM pue Jal]aJ Xe |
'6T-pIn0D
3unpuanaid pue 3upyeasysuon
-N}I3suUl |edIpaW Jo SaljLoyIne
JudWuUIaA03 ‘suolyeziuedio
1j04d-uou ioddns o3 suop Tz0z ul polsad 3ul)iy 03 0Z0T
SJ9Y%JOM JueISIW 03 UOISUIIXD uoljeuop jo ased ul Ayiqionpap J9qWia2aQ TE 03 0Z0T Ae|y T Wouy
pue asueansuj JudawAhojdwaun xey}11n4 ‘sadAy1diadal o1yoads pakojdwa-§)as pue sasiidiajul
J0 JUBWASINQSIP PajeId)IIIY v/N uo uondwax3 xe] awodu| V/N V/N | News Jojyuswded 1]) jo jeasnjaq VNIHD

53

Volume 21

CESifo Forum 3/2020 September



DICE DATA ANALYSIS

*(0207) S10yane ayy Aq pa3da]|0d S2INOS |EUOIIRUIS)UI PUE |BUOIIRU JBYIO SB |]9M Se 0DIO0 AINI ‘DONdY :S321n0S

*U2Jeasal 3} JO SWIL} AU} Je PUNO) SEM UOIIOE OU Jey} SUBSW /N “0Z0Z dunf ul pajepdn 3se :sajoN

(anea) jea1paw pue Ajiwey pred
papuedxa) a1edp|iyd ‘A3Anoe
aled Yyeay ‘6T-pino) 03 anp
SSaUJ|l JO 9SED Ul dABD] YIS pled

(skep o1

01 dn) aako)dwa Aq A31Anoe
3uped pjiyo ‘ssauji ,seako)dwa
JO 95ED U| S}PaJd dAed)] YIS pled
oy

093V ay1Japun swuijyioddns
pue o3Jed Jje ‘sauljile 10§ SjueID

P11y
21q18n242d 005 ASN +00Z‘T ASN)
syudpuadap yuming ‘610z /810C
uluinjaJ xey pajly Inoyym w_Qown_

J0} S1udwhed 3oedw| diwouod3,

(S331423 TOE UOIID3S

Je1dads 03 anp spoo3 asauiyd
Joodwi ayy uo o5z 01 dn jo
Anp :210)3q) salddns jeaipap jeu
-18110-9S9UIY) :TOE UOIIDAS WOy
syonpoud jesipaw uo jarjas king
‘pred Aay3 3ey) anes)

24ed p|Iyd pue yis 3uikyijenb
Jojunowe ay3 o3 |enba saxe)
1oJAed ay3 jo Junowe ue 3ujuielas
40 K31)1qIssod :3ay asuodsay
SNJIABUO0.O) 1S4l Saljlwe,

{s]aAd) JuawAojdwa ujeulew oy
3uieasde pue sueoj uondniiaiul
ssauisng woJj Suiyauaglou
$9559UISNq Pa}dajje A]219Aas 10}
Hpaud xey jjoihed 906 39V SIYD

V/N

BEEIEM V]

Jo Ayeuad 3noyum 0z0z/ST/L
030202/ST/t uo anp syuswAhed
Xe} aWwodul |eJapay jo jedsased

sn

salpisqns a8em uo sainyipuadxa
jeuonippe - uol)iq 0.1
IS saako)dwa anes) widy-30ys

spaau 3ulpua)] SNS IsIsse

3 djay o3 uo)iq € ¥3S 40 gy Jau
-Jieds3e31a.404 Wy 03 JUsWUIBA0T
9y} wouj uolnquiuod jended
(uonniq gee

¥3S) sesjuesens 1pald
saluedwod pue sauljie Ysipams
‘puny Aouadunuod s,0HM ysnoayy
6T-pIn0) Isulede asuodsal
|euolleuIalul 9Y3 03 UOIINGLIFUOD
u31a104 uoniw Ot ¥3s
‘syyauaquswholdwaun
snoJauagd asow Ajuesodwa]
£5101095 9)qeJauinA

0} salpisqns Juas Aresodwa ]
¢510109s syiods pue

]eJanynd ‘erpaw ay3 03 Suipung
{S3INS 01 sueo]

V/N

V/N

V/N

W3S saxersIWs ‘(uol)iq L

%3S) 6T0Z :LYA UOI||IG STE W3S

- uoI|Iq LT %3S "SaXe1 SIS pue
saxey |jo4ked ‘LyA ‘suoiIngiuod
|e1nos sajuedwon jo jelsas2q

N3gams

CESifo Forum 3/2020 September Volume21

54



DICE DATA ANALYSIS

(0zoz/ze/s @duls)
%SL"€ 03 (020T/ST/¥) %ST ¥ 03 (020Z/0T/€) %ST'S 03 (0TOT/LT/T) %S T"9 WOy d3e4 3sa133ul A3y Jo uondINpay
9508 01 %00T WOJ) PaONpPaJl sem syued jo (§27) olres 98e1ano0d L1pinbiq

SIS 91918119 Joj syuswAedal pue s1gap SullSIXa UO o119y :puny Jaljal 1qaq

£159493U1 OU Je uol||iw T Y 03 dn Jo SIS 03 sueo :pung adoH 10) Suinln

{06 9] dwlid Jo 91eJ 1S2493UI

ue1e 000‘00S ¥ 01 dn jo ueo) oS :pun4 (,¥SIWINS,,) UBILIY YINOS SSUISNG-O0IDI pue WwnIpap ‘|lews
‘(@184 0daJ Yy3Im paydeu)) syueq ||e 1o} 91ed Sulpua) pariun

‘@dueulyuawdinbs pue asueuly ‘yuswAedau jeyides pue jsauayul jo Aepijoy JuswAedaa yyuow-9 VeI EL
JapJo ‘@dueuly Suidpliqg ¥4o03s ‘|eyided Suiyiom Suiiayso A1oey :A3jIde) 9dUBN)ISDI S0 YIMmouS ssaulsng ‘sasuadxa Jo sypuow ¢ 03 dn SulIdA0d Spun4 :SJNS 10§ SWAYIS ueo) pasjuesensd gT-pIno) H1NOS
(30VS Aq 3unowe sueo) pajueid Jo 9%06-0.) saluedwod |je 0 pajuesd sueo) 4oy sasjuesens
{6T-PINOD 01 NP dWODUI JO $SO] SUlIaYyNs saluedwod
03 981eYd J0 9314 (9%00T-06) S991UBIEND :(,BI1ZURIES Ip B]€I3UD OPUOL,,) PUNZ dd)UBIEND |RIIUDD)
6T0Z/8T/6 22Uls so1kea 3sa491ul g13 A3y ur 98ueyd oN sdiysiolaridoud 9)0s pue siadue|daly ‘sastidiaiua-oidiw ‘sded-prw ‘SINS
‘$3Unodde 11gap Jo siapjoy Joj syuswded jo Juswauodisod 0] SUBO| PaZIPISNS 10 (UOI|JIq € ¥NT 03 UoI|Iq T ¥N3T Wo)) waisAs Sujueq oy ywl) Suipuny paseasdu] AVLI
JudWISSasse
SI1J3Y1INn} INOYHM SIeaA T JO SWI) J0J 1S3I9UI %€ 1B S9SSAUISN( e J0j SUBO] :welSodd Uueo] %2INd MIN
6T0Z/8T/6 22Uls s91e4 353493Ul D3 Aoy ul d3ueyd oN ‘sieak g
{0950 03 SYueq 10§ J34ynq Jeyded a19A2u93un0d Suidnpau uijeg Aq pawuoyiad Suisea A103en3ay | 01dn jo swid) yym uol)|iq T ¥N3 03 dn jo sueoj Suuesd , NpasIapunin-dyd, /. Hpanjiawysuidun-mi,,
{STINS 1ewsS pue siapjoyaleys Suowe £JUaWISsasse ¥si Jo uonediyjdwis pue Jusw
sisijeaded aunjuan Jnoyym sdn-1aels Joj se1nysqns A3inba pue jeaided ainjuaa yim Suidueuly aaisey -UJBA09 |eJapa4 3y} pue MY Aq Janoayel Ayijigel) 03 anp seluedwod 10 SUBO) 9dUL)SISSE 0] SS9k Jalse] ANVINYID
wJo)aJ Juswadeuew jasse ay3 jo uonejusawsaldwi ayy ul Aiqixa)4
{sdqGg 01 SOAIDSU SSIXD UO }SUUI 9] JO UOIIINPIAY
‘S3S 1oddns 03 Aepy pue udy ul Syueq pazis-wnipaw pue -Jjews 4o} sdq 00T pue ‘syueq sas1iduaiuz |]ews pue -0dI|\ 03 uoll|iq 0SE GINY AQ PaI2A0D UOISUDIXD JIPaID)
3201s-jul0( 91qI3119 10y sdq 00T JeuOIHpPE Uk (SISIN) SaSLIdIa1Ud PaZIS-]|ews pue -0J4dIW }1Jauaq YdIym spjoyasnoy pue SIS 9]q13113 40y
©149}142 SuldUBUIY SAISN]IUI }93W 1BY]) SYUR] PazZIS-wnipaw pue -a3Je] 4oy sdq 00T-0S Aq SINd yyy paiasdiel saJnseaw 1oddns }1paJd Y10 pue ‘SUBO] SUIJUO J0) SUOIIDIIISAI 9ZIS Ueo] pased ‘sjusawded ueo) jo Aejag
‘sdqog ‘{sjuswaiinbai a3euan0d uoisinoid TdN paanpaJ pue sTdN Jay31y Joj 9sealdul duesa)ol
Aqa1ey 41N paresie) pue sdqog Aq arey (47W) Anj1oed BuipuaT wdl-winIpay 4eak-T 9y} Ul SUOIIINPaY ‘Burpua) s3Ws 340ddns - (uoljjiq 0¥ gWy) sajdidunid ueo) Jo 9T Buizipisqns
(sdqog Aq sarey oday asi1anay Aep-T pue Aep-, ay3 jo uononpay Aq sueo] 9]q13113 404 sAepijoy JuswAed puslxa 03 WY} 9ZIAIZUSIUI PUB SUBO] PAINIISUN MBU ,SHUEBq
‘s93e40dJ02 J0) 1i0ddns Suidueuly jEUOI}IPPE - 9SEDIDU| 9IUBNSS| PUOY | ]BD0] JO %0F 9dUBUI) 03 SWSYDS UOI]|Iq 00 GINY AQ PRS0 pUE }1$3.19)Ul-049Z :dwadYds Sulpusd)-104-3uipung
‘wa3sAs Supjueq ayi ul uol|LI 9 £10129s
gy Jo uondaful Aipinbi eu91s0) 03 (471W) So1jIdE4 SUIPUST WIB)-WNIPAN PUE (YY) soday asianay eanynoude pue SINS 4o UOI||1I3 8°T gINY A 9184 1S2493UI-MO] 1B SaNIjIde) Sullunodsip-aa 3 Suipud)-ay VNIHD
%52 Aq Bulpua) sInd (31713S) a1ey Aoljod
SYIUOW 9 1XdU Y3 J0J UOI)|IW 09 ASN JO dAIISDY |R4DPAS SN YIM AMNIdeS dVMS JO JUdWYSIIqeIs] sa1M|Iqel] 3qap Sunjew
{(s19y30 uowe ‘sajnJ Sujuoisinoid jo uonexe)as Aresodwsal e pue ‘siapng S|eNPIAIPUL JO UOISUDIXd S3Sanbal Japisuod 0} paaJde A13unod syl Ul syueq 1sa3.e) aAl ‘sald)iqel] 1qaa
uolleAJasuO0d eyded pue sjuswaJinbal 9AI9S3U JO UOIIDNPaJ) WIISAS |eIdueULY 3Y) Ul uonddfu] AypInbi ‘(uon)iq T @sn) sesiudiaiug jjews pue oudIN 4104 31paJ) :(Lv4) Jopeyjeqes) oe osedwy ap opung
Yueq esjuad Aq uayensapun suonesado oday ‘|eJa1e))0d se spuoq a1elod.aod arearid Aq paydeq suoiniiisul jeldueuly 03 sueoj apinoid o3 Ayjdey Suipua TzZvyg
sdqgz Aq (921m3) 3nd 91e4 Ad1jod
“19y4ew A1epuodas ayi ul
spuoq juawuianod jo saseydind y3noayy Jusdiad Gz 0 punode 1e spuoq Juswuianod Jeah-¢ :3unasiel paia
‘oW 09 ASN JO dAIISBY 1RIBP3S SN YHM (S1uswaduelte Apinbi) sejjop) AMj1des dYMS J0 Judwiysiiqels3
‘]9A3] paonpai Ajjelialew e je puaplAlp e anoidde o SpUIPpIAIP JO |9A3) dY3 UO SUOISIDBP SuliIa)ap
J9PISU0D 03 SJaINsul pue syueq s1adxa (Yydy) A314oyiny uolle|nday jernuapnud uelrjesisny ‘|9A) pusplalg
‘s1apua) Jajjews Aq pasn syayJew Suipuny ajesajoym
Ul3SaAUl 0} JudWa3eUR | |BIDURULH JO 31440 UBIRIISNY 3Y3} 03 UOI)|IJ ST ANV 4O UOIIBDO)|E JUSWUISA0D ‘Ajiep suonesado odau yyuow-aa.ay) pue yauow-auo ‘swayds L1pinbry
}ow aJe syuswaiinbai jeaided wnwiuiw se 3uo) se Awouods ay3 03 3uipud) ‘sdggz e uolj)iq 06 ANy Aq paJanod s3NS Joy Axjioey Suipuny wudl ‘Ayjdey Suipua
3ul03uo a1e3ioe) 03 siayynq a84e) asn 01 syueq 3uljgeus ‘syuswalinbai jerided wouy ja1ya4 A1esodway {SUUOW 9404 S9SSAUISNQ ||BWS 10} SJUdWARdDL UBO) J9JOP ||IM SYue( ‘|esta)ap JudwAedal ueo |  VITVHLSNY

SIYNSVIN TVIONVNIJ ANV AYVLINOW ¥3IHLO

431734 1930 ANY SANN4 ‘SNYO1

adue)SISSY |eldueUlq 03 pale)ay sainseajy 19Yl0

¢olqel

55

Volume 21

CESifo Forum 3/2020 September



DICE DATA ANALYSIS

*(020Z) S1oyine sy Aq pa3da)|0 $324n0S |BUOIIBUIS)UI PUE |BUOIIEU JIBYIO SE [|]9M Se 0DI0 AW ‘OINdY :S924n0s

*0Z0Z dunf ul pajepdn 3se :sajoN

mopuim jisodap J1ayy asn o3 syueq Siq

SuiSelnoous pue uojjexejal Jayng |eded ‘suolponpal Juswaiinbal ansasay :Juswaseinodug pue Suise3
£$3143UN0D 1930 |BIDASS UM SBIM]198) dYMS JO Judysi)qels]

:(0202/5T/€ 92uls) %SGZ°0 03 (0Z0Z/E/€) %ST'T 03 (6TOZ/0E/0T) %SL T WO 9.4 3s3433Ul 34 Ul aseasdaq
{599} pue saajuesens jeuosiad 10 |eI93e)]0d INOYIIM S313|IIN

pue QuaJ ‘sade31iow uo 3saJa3ul ‘s3s0d JjolAed uoy sueo] uanidioy A)Ind :weiSoad uonaeload ¥oayshed
‘spuoq a3eJ0d.10d Suipuelsino Joy A3ipinbi) Suipinoid :(42JWS) Aaj1oe4 1paJ) sreaodao) 19xae Aiepuodas
‘saeakunoy jo Supueuly a3pug :(42dWd) AM)1oed 11pas) aresodao) 19xae Atewlid

‘s9s

-SaUISN pPUE SIBWNSU0D 03 3IPaJd Jo mo)y Suipaoddns :(47v1) A3)10e4 ULOT SBIINDDS PYIRg-}ASSY WAL
{spuny eninw 3axJew Asuow wouy uoiiniiisul jeidueuly ay3 Aq paseyaund syasse Ayjenb-ysiy

020Z/L2/6 03 401id pasingsip sueojoidiw pue snjels SUIdIAIS9S MaU Se ||am se Jejndal ul sue

-0]0J21W pue saay pajerdosse Aue pue ‘ysasaiul ‘jedidulid 1oy syauow 9 jo vgs Aq 3uswhed :ya1194 3qap vas
‘puno.eusny Isey Yy3m sassauisng 9)q13119 10} 000°Gz asn 03 dn jo sueo :ueo a8plig ssaadx3 yas
‘quawAedals yJnoyum gT-pIn0) Aq pawey sassauisng 91q131)9

Aq paindas suofinyiisul jeidueuly 31918119 10y sueoT :(4TWIW) Auj1aed Aypinbig pung jeninp 19)4ey Asuon 104000°0T ASN 03 dn jo sueo :(1@13) sueo 4a3sesiq Ainfu] J1woU03 (YFS) SUOIIRIDOSSY Ssaulsng |jews sn

syueqJoy

¥S14 49MoO) pue uol)jig 005 WIS Suljejoy sevjuelens }paId paseasdul aney Aouddy 3pal) 1odx3 ysipams ay L

‘sajuedwod 140dxa YSIPIMS 3SISSE 03 dAI3UIUI - UOI||IG 00T

IS 03 UOI|IQ STT MIS WOIy PISEIDUL ] ||IM YJ0MIWELy HPaJd s,uoljesodio) 3pal) 1odx3 ysipams ay L

‘6T0T/8T/6 9oUls sd3ed 3saIa3ul gd3 Aoy uradueyd oN ‘052°0 Aq uoiyonpai ajes Suipua

fUol|)IW 09 ASN 40 dAIDSDY [BI3PAH SN YIM 311084 dYMS JO JUBWYSI|GRIST uolljiq 09 SN - SN WoJj |esare)jod ysuteSe mouiog o3 syueg 1oy AH)iqissod

‘sapyediayunod ‘Ky1InjeW YIuow-€ Yim |elaie)jod axenbape uaaid yunowe payiwiun :K3noey Suipus) yueg

Se yS4 USIPaMS ay3 jo uoisiaiadns sy} Joapun suoinyisul 3ipaJd jje uiziudosas yuegq oy ‘Suises Kioye|nday £19M0410q J3d UOI)|IW G2 YIS 4O HWIT - sdjuedwod 03} syueq
‘uol)|1q 00€ YIS 03 Bulpunowe yuawuIaA08 3y} Aq S313UN3s Jo dseydund | Aq papinoid ueo) mau Aue Jo 950, 993uelens |)IM JUSWUISA0Y :SINS 404 wesSoid ueo) JUSWUIIA0S |ejua) N3IQIms

CESifo Forum 3/2020 September Volume21

56



and demand contractions. Several other measures
have been employed to stimulate financial activities,
including monetary and financial measures by the
central banks.

In China, more bonds were issued as additional
support for corporations. In Australia, capital require-
ments were relaxed temporarily, as well as three-year
government bond yield. Additionally, liquidity was in-
creased by injecting capital into the financial system
in Brazil. In the US, the Term Asset-Backed Securities
Loan Facility supports credit flow to consumers and
businesses. Another facility in the US is the Primary
Market Corporate Credit Facility, which provides four
years of bridge financing to companies. The Secondary
Market Corporate Credit Facility focuses on providing
liquidity for outstanding corporate bonds. The Money
Market Mutual Fund Liquidity Facility secured loans
given to qualified financial institutions with high-qual-
ity assets from money market mutual funds.

Some countries implemented interest rate meas-
ures that aimed to facilitate financial activity. Low-in-
terest rates ease borrowing for individuals and com-
panies and support spending and investment. The
European Central Bank has not changed the key in-
terest rate since September 2019 and thus not directly
influenced European countries, such as Germany and
Italy. In contrast, central banks in countries outside
the European Union have lowered their policy rate.
The central bank in Brazil cut its policy rate by a
quarter point to an all-time low. The Fed reduced its
policy rate from 1.75 percent to 0.25 percent within
five months. Also, South Africa had its interest rates
largely reduced from 6.25 percent to 3.75 percent
within the first five months of the crisis (see Table 2).

SUMMARY

Amid Covid-19, a series of measures were taken to
control the economic impact caused by the spread of
the pandemic worldwide. This report describes some
key policy measures implemented by various coun-
tries around the world.

In summary, one can say:

a) Tax postponements for companies were largely
granted in all investigated countries, whereas
at the time of the investigation only Italy and
South Africa offered this type of assistance to
individuals.

DICE DATA ANALYSIS

b) In several countries, measures for full or partial
tax relief were found for both companies and
individuals.

c) All countries concerned provided subsidies and
transfers to both companies and individuals.

d) All countries facilitated lending, deferral of loans
and took action to implement regulatory easing
for companies, and SMEs in particular.

e) The key interest rate was adjusted in countries
outside the European Union.

The scope of this report is limited in the following
respect: (i) the list of financial measures for the eight
concerned countries is not exhaustive: measures other
than those mentioned may have been considered and
implemented, (ii) if and to what extent some of these
measures have been implemented is still to be seen in
the coming months, and (iii) other policy areas, such
as trade and exchange-rate policies, are not discussed
in great detail. Nevertheless, this article is an attempt
to show how these eight countries have responded
with different economic measures to combat the neg-
ative consequences of the Covid-19 crisis.
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Statistics Update

Financial Conditions in the Euro Area

Nominal Interest Rates 2

Stock Market Indices

mmYield spread
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6 = Long-term
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2 Weighted average (GDP weights).

Source: European Central Bank; calculations by the ifo Institute. © ifo Institute

In the three-month period from May 2020 to July 2020 short-term interest rates
decreased: the three-month EURIBOR rate amounted to - 0.44% in July 2020
compared -0.27% in May 2020. The ten-year bond yields also decreased from 0.27%
in May 2020 to 0.05% in July 2020, while the yield spread reduced from 0.54% to
0.49% between May 2020 and July 2020.

Change in M32
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aAnnual percentage change (3-month moving average).
Source: European Central Bank.

© ifo Institute

The annual growth rate of M3 increased to 9.2% in June 2020, from 8.9% in May
2020. The three-month average of the annual growth rate of M3 over the period
from April 2020 to June 2020 reached 8.8%.
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The global fears about the spread of the coronavirus, oil price drops caused by

an oil price war between Russia and the OPEC countries, and the possibility of a
recession led to the stock market crash in March 2020, and global stocks saw a
severe downturn in this month. Yet the German stock index DAX continued to grow
in July 2020, averaging 12,741 points compared to 10,987 points in May 2020, while
the UK FTSE-100 also increased from 5,956 to 6,167 in the same period of time.
The Euro STOXX amounted to 3,237 in July, up from 2,909 in May 2020. The Dow
Jones Industrial also increased, averaging 26,362 points in July 2020, compared to
24,280 points in May 2020.

Monetary Conditions Index
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Between April 2010 and July 2011, the monetary conditions index had remained
stable. Its rapid upward trend since August 2011 had led to the first peak in July
2012, signaling greater monetary easing. In particular, this was the result of
decreasing real short-term interest rates. In May 2017 the index had reached one
of the highest levels in the investigated period since 2007 and its slow downward
trend was observed thereafter. A continuous upward development prevailed since
October 2018 was abruptly stopped in March 2020 as the Covid-19 crisis started. A
further slight decrease of the index was observed in June 2020.



EU Survey Results

EU27 Economic Sentiment Indicator
Seasonally adjusted
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EU27 Industrial and Consumer Confidence Indicators
Percentage balance, seasonally adjusted
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In July 2020 the recovery of the Economic Sentiment Indicator (ESI) continued
from the record slumps of March and April caused by the global Covid-19 shock: it

increased in both the euro area (by 6.5 points to 82.3), and the EU27 (by 6.9 points
to 81.8).

EU27 Employment Expectations Indicator
Seasonally adjusted
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*

The industrial confidence indicator is an average of responses (balances) to the ques-
tions on production expectations, order-books and stocks (the latter with inverted sign).
** New consumer confidence indicators, calculated as an arithmetic average of the fol-
lowing questions: financial and general economic situation (over the next 12 months),
unemployment expectations (over the next 12 months) and savings (over the next 12
months). Seasonally adjusted data.

In July 2020, the industrial confidence indicator increased by 5.0 in the EU27 and
by 5.4 in the euro area (EA19). The consumer confidence indicator remained un-
changed in the EU27 but decreased by 0.3 in the EA19 in July 2020.

EU27 Capacity Utilisation and Order Books in the Manufacturing Industry
Seasonally adjusted
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In July 2020 the Employment Expectations Indicator (EEI) improved for the third
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Managers’ assessment of order books reached - 43.5 in July 2020, compared to
-48.7in June 2020. In May 2020 the indicator had amounted to - 48.3. Capacity
utilization stood at 73.1 in the third quarter of 2020, up from 69.3 in the second
quarter of 2020, again showing the improvement from the Covid-19 shock.

month in a row (by 4.0 points to 87.0 in the euro area and by 4.1 points to 87.0 in
the EU27.
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Euro Area Indicators

Gross Domestic Product in Constant 2015 Prices

Exchange Rate of the Euro and Purchasing Power Parity
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Source: Eurostat.

According to the Eurostat estimates, GDP decreased by 12.1% in the euro area
(EA19), and by 11.7% in the EU27 during the second quarter of 2020, compared to
the previous quarter. These were the sharpest declines observed since 1995. In
the first quarter of 2020 GDP had decreased by 3.6% in the EA19 and by 3.2% in
the EU27. Compared to the second quarter of 2019, i.e., year over year, seasonally
adjusted GDP decreased by 15.0% in the EA19 and by 14.1% in the EU27 in the
second quarter of 2020.

Unemployment Rate
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Source: Eurostat. © ifo Institute

Euro area unemployment (seasonally adjusted) amounted to 7.8% in June 2020, up
from 7.7% in May 2020. EU27 unemployment rate was 7.1% in June 2020, again up
from 7.0% in May 2020. In June 2020 the lowest unemployment rate was recorded
in Czechia (2.6%) and Poland (3.0%), while the rate was highest in Spain (15.6%)
and Greece (15.5%).
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The exchange rate of the euro against the US dollar averaged approximately
1.12 $/€ between May 2020 and July 2020. (In April 2020 the rate had also
amounted to around 1.09 $/€.)

Euro Area Inflation Rate (HICP)
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Euro area annual inflation (HICP) amounted to 0.4% in July 2020, up from 0.3% in
June 2020. Year-on-year EA19 core inflation (excluding energy and unprocessed
foods) also went up to 1.3% in July 2020, from 1.2% in May 2020.
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